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1 Before Use

The NIS-Elements C is used as a function of NIS-Elements AR. It cannot be used alone.
This section describes the starting/shutdown and structure of the NIS-Elements C window.

When a Galvano scanner that does not support the Fast mode is in use, replace "C2plus" written in this
instruction manual with "C2." (For details, see Section 1.1.3, "Differences in Window Names Depending
on Models Used."

1.1 Starting and Shutting Down the NIS-Elements C

This section describes the starting/shutdown the NIS-Elements C.

1.1.1 Starting the NIS-Elements C

Double-click the NIS-Elements AR icon.

MWIS-Elements AR
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Figure 1.1-1 NIS-Elements icon

The NIS-Elements title window appears.
Then, the title window closes and NIS-Elements C starts.

Figure 1.1-2 Title window

Then, the Driver selection window appears on the desktop.
To use the regular C2 Confocal system, select "Nikon Confocal."
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* If only one camera is installed, the camera is automatically selected and the Driver selection window
is not displayed.

* To use the C2+TIRF system, check the [Enable Multi Camera] check box and select both Nikon
Confocal and ANDOR. (see Chapter 12)

Figure 1.1-3 Driver selection window

As NIS-Elements C starts, the C2plus Settings window opens automatically as well.
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Figure 1.1-4 Initial NIS-Elements window and the C2plus Settings window

However, when the NIS-Elements was exited with the C2plus Settings window closed during the
previous use, the window does not appear automatically at the next startup because the NIS-Elements
reproduces the status at the previous exiting.

To manually display the C2plus Settings window, right-click on the gray area (without any setting

window displayed) to display a menu as shown below. Select [Acquisition Controls] -> [C2plus Settings]
in the menu.
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Figure 1.1-5 Displaying the C2plus Settings window

* Other display methods

The C2plus Settings window can also be displayed by selecting [View] -> [Acquisition Controls] ->
[C2plus Settings] from the menu bar.

Figure 1.1-6 Displaying the C2plus Settings window

1.1.2 Shutting Down the NIS-Elements C

The layout of the NIS-Elements C is memorized when it shuts down.

1.1.3 Differences in Window Names Depending on Models Used

If a model that supports the Fast Galvano (enabling high scan speed) is in use, a name "C2plus" is
displayed at the upper left of each window. For models that do not support the Fast Galvano, a name
"C2" is displayed.
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Figure 1.1-7 Identification of models

Table 1.1-1 Window Names of Models That Support or Do Not Support Fast Galvano
Window Names of Models That Support Window Names of Models That Do Not

Fast Galvano Support Fast Galvano
C2plus Settings C2 Settings

C2plus Compact GUI C2 Compact GUI
C2plus Stimulation C2 Stimulation

C2plus Scan Area C2 Scan Area

In this instruction manual, window names of models that support Fast Galvano are written as "C2plus"
hereinafter.

When a model that does not support Fast mode is in use, replace window name "C2plus" with "C2."

Differences depending on laser unit models

Indication on the excitation laser indicator and some functions that are displayed on the Optical path
window vary depending on laser unit models used.

This instruction manual describes operations of the NIS-Elements C using "LU-NV" windows. (The right
figure shows the LU-N4 window configuration without spectral detector.)

Avoid using combinations of LU-N4 or LU-N3 laser unit and detection mode (SD or VF) using the
spectral detector as much as possible to prevent effects of excitation light.
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Figure 1.1-8 Distinction of laser unit

1.1.4 Setting OS

If sleep mode is specified in the power supply option of the OS, some devices may not work normally
after recovery from the sleep mode. Disable the sleep mode of the OS.

Click [Start] -> [Control Panel] -> [Power Options].

Select [Change when the computer sleeps] to display the plan setup editing window.
Select [None] from the [Put the computer to sleep:] option.

Click the [Save Changes] button to confirm the settings.

b=

1.2 Structure of C2plus Settings Window

The C2plus Settings window enables to apply various settings, including the laser, adjusting the
brightness of the image, the photo activation setting, and scan resolution/speed, to use the Confocal
Microscope.
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Figure 1.2-1 C2plus Settings window

Table 1.2-1 Summary of C2plus Settings window functions
Name Function

(1) Acquire window Switches display/nondisplay of the Acquire window.
display/nondisplay selection

(2) Acquire window Enables to display live images, to acquire images (see
Chapter 4) or to apply the photo activation settings
(see Chapter 10), to use external detector unit (see
Chapter 16).
The functions available with "NIS-Elements" are
arranged as buttons in this area.

(3) Filter and Dye window Enables to select the channel series to be used and set
the optical path.
(See "Filter and Dye" in the chapters concerning
detector modes.)

(4) Acquisition/Photo Activation  Acquisition window -
window The Acquisition window enables to set PMT
brightness, laser power, and pinhole size.
(See "Acquisition" in the chapters concerning detector
modes.)

Photo Activation window -
The Photo Activation window enables to set the
desired stimulation laser power. (see Chapter 10)

(5) Scan setting window Enables to set a scan method, resolution, scan speed,
etc. (see Chapter 8)
(6) Optimize button Calculates the recommended value of resolution, zoom

magnification, and Z stack step size based on the
objective type and the selected excitation wavelength,
and the indication/automatic application function can
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be set in detail.

1.3 Combinations of Detection Modes and Functions

The following table lists settable functions in each detection mode.

Table 1.3-1 Combinations of Detection Modes and Functions
Detection Mode

Function DU3 SD VF
Unidirectional Y Y Y
Bidirectional Y N N
Channel Series Y N N
Multi position acquisition Available in all detection modes.
(Chapter 4) (However, no photo activation experiment is available.)
Fast mode (Chapter 8) Y N N
HV linear correction Y N N
Pinhole setting Y Y Y
Photo activation (Chapter 10) Y Y Y
Particular line sequential ~ 2EXx1Em Y N N
(Chapter 5) 4Ex4Em Y N N
Using external detector (Chapter 16) * Y N N

Y: Available
N: Unavailable

* External detector units are usable only when a C2 system without a spectral detector or the Simple Si
detector is in use.
When C2si (system with a spectral detector) or the Simple Si detector is in use, no external detector
is usable.

* When using the Simple Si detector, see Chapter 18, "Simple Si Detector."

e Avoid using combinations of LU-N4 or LU-N3 laser unit and detection mode (SD or
VF) using the spectral detector as much as possible to prevent effects of excitation
light.
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2 Optical Path Changeover for C2 Scan Head

This chapter describes the optical path changeover for the C2 scan head.

When using the Simple Si detector, see Chapter 18, "Simple Si Detector."

2.1 Optical Path Changeover Lever for C2 Scan Head

Confocal Microscope C2 illuminates the sample with the laser light (excitation light) transmitted from
the laser unit, and detects the fluorescence from the sample by the detector unit.

The detector unit to be used for the detection can be selected from the two types: the Standard Detector
unit with a filter, or the Spectral Detector unit with a diffraction grating for the spectral function.

To select which detector the fluorescence from the sample is transmitted to, use the optical path
changeover lever on the C2 scan head.

4

Spectrum position

Figure 2.1-1 Optical path changeover lever for C2 scan head

Table 2.1-1 Overview of detector unit function
Lever position Overview

Standard (Oblique) Switches to Standard, and leads the fluorescence light from the
pinhole to the Standard Detector unit, which has a filter.

When this is selected, NIS-Elements C enters the "Standard Detector
mode (DU3)" in which the 3 channel images at maximum are
acquired by using the filter.

Spectrum (Vertical)  Switches to Spectrum, and leads the fluorescence light from the
pinhole to the Spectral Detector unit, which has a diffraction grating.

When this is selected, either of the following two detection modes
can be selected for NIS-Elements C: "Spectral Detector mode (SD)"
in which the 32 channel images at maximum
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are acquired by the spectral function, or "Virtual Filter mode (VF)"
in which 4 virtual channel images by four excitations at maximum
can be acquired.

2.2 Detection Mode When Switching the Optical Path

This section describes the detection mode indication when the optical path is switched by the optical
path changeover lever on the C2 scan head.

Table 2.2-1 Mode indication when the optical path is switched

Switching Mode change
operation by the
lever
Standard The optical path is switched to the Spectral Detector unit side, and the
! Spectral Detector mode (SD) is used as the detection mode of the NIS-

Spectrum Elements C.

For using the Virtual Filter mode (VF), select [VF] in the Optical path
window to switch the detection mode.

The last settings of the detection mode are recalled.

Spectrum The optical path is switched to the Standard Detector unit side, and the

! Standard Detector mode (DU3) is used as the detection mode of the NIS-
Standard Elements C.

The Standard Detector mode (DU3) can be switched to directly from
either the Spectral Detector mode (SD) or the Virtual Filter mode (VF).

The last settings of the detection mode are recalled.
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3 Basic Operations

This chapter describes the basic instructions for acquiring live images in the NIS-Elements C.

Switch beforehand the optical path of the C2 scan head appropriately.

When selecting the Standard Detector mode [DU3] as the detection mode, set the optical path
changeover lever on the C2 scan head to the [Standard] position.

When selecting the Spectral Detector mode [SD] or the Virtual Filter mode [VF], set the optical path
changeover lever on the C2 scan head to the [Spectrum] position.

3.1 Acquiring the Live Image and Setting the Scan Area

1  Setting the Optical path

1. Display the Optical path window.
Click the [Setting] button in the Filter and Dye window.
For details of the Optical path settings, see "Filter and Dye" in the chapters concerning detection

modes.
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Figure 3.1-1 Filter and Dye window
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Figure 3.1-2 Optical path window

2. Select the detection mode (detector).
(This step is not needed if the Standard Detector mode [DU3] or the Spectral Detector mode [SD]
1s used, as they are automatically selected as the detection mode when the optical path changeover
lever on the C2 scan head is switched.)

If the Virtual Filter mode [VF] is to be used, switch the optical path changeover lever on the C2
scan head to the [Spectrum] position, and then select the [VF] button in the Optical path window.
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Figure 3.1-3 Displaying the Detection mode (when Standard is selected by the optical path
changeover lever)
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Detection mode
| button

Figure 3.1-4 Selecting the Detection mode (when Spectrum is selected by the optical path

changeover lever)

* When using the Simple Si detector
Select [CB] to use Continuous Bandpass mode; [VB] to use the Variable Bandpass mode.
For details, see Chapter 18, "Simple Si Detector.”
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Figure 3.1-5 When using the Simple Si detector

Click the [Auto] button.

Activate the automatic mode of Optical path setting.

Select the fluorescence dyes for the channels to be used.

For each channel to be used, select a fluorescence dye from the pull-down menu.
Once a fluorescence dye is selected, appropriate laser is automatically selected.
And then the dichroic mirror recommended by the NIS- Elements is displayed.
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Figure 3.1-6 Selecting mode and fluorescence dyes
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5. Select the channels to be used.
Check the check box for each channel to be used.

Sering

Check the chanmels to be used.
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Figure 3.1-7 Selecting channels

Select the desired icon to use or disuse the transmitted detector.

Confirm the Optical path settings.
Click the [OK] button.

The Optical path settings are confirmed, and the Optical path window closes.
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Selects the transmitted detector.
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OK button

Page 4 of 13

Figure 3.1-8 Selecting the transmitted detector and confirming the Optical path settings

Applying Scan settings

In the Scan setting window, apply various scan settings to acquire the live image.
For details of Scan settings, see Chapter 8, "Scan Setting Window."
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Selects the scan method (Unidirectional / Bidirectional). Selects scan magnification.
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Figure 3.1-9 Scan setting window

3 Acquiring the live image

Click the [Live] button.
The live image is acquired and the Live window appears.
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Figure 3.1-11 Live window

4  Adjusting the brightness of the live image

In the Acquisition window, adjust the brightness of the live image for each channel.

For details, see "Acquisition Window" in the chapters concerning detection modes.
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Figure 3.1-12 Acquisition window

5  Setting the scan area
Set the scan area for the acquired live image.

For details of the scan area, see Chapter 9, "Navigation Mode."

1. Switch the Live window to the navigation mode.
Click the [Show Scan Area] button in the Live window.

Page 6 of 13
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Figure 3.1-13 Switching to navigation mode

2. Select the scan area setting tool to be used.
The scan area setting tools differ in their available shapes depending on the scan area selected.
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Scan area setting tool.
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Figure 3.1-14 Selecting the scan area setting tool

3. Set the scan area with the tool selected.

For instructions on selecting and using scan area setting tools, see Section 9.3.2, "Scan Area
Setting Tools."
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Figure 3.1-15 Setting the scan area

6  Acquiring the image of the set scan area

1. Right click on the drawn scan area.
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Figure 3.1-17 Live window after changing the scan area

Page 10 of 13



3. Basic Operations Page 11 of 13

* While working with Frozen image, the live image in the set scan area can also be acquired by
clicking the [Live] button.
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Figure 3.1-18 Acquiring the live image

e Laser Interlocked

Indicates the interlock status of the microscope main unit.

If the optical path of the microscope main unit is switched to the binocular system,
all of the laser shutters close for safety purpose.

At this time, the [Laser Interlocked] button blinks and the confocal image
acquisition cannot be executed.

When you execute the confocal image acquisition again, switch the optical path of
the microscope main unit to '""Confocal," and then click this [Laser Interlocked]
button.

Laser InterLocked bution

- - |
2 T Times

Figure 3.1-19 Laser Interlocked indicator

e When LU4 or LU4A is in use

Note that, if an interlock occurs during image acquisition, the laser shutter operates
differently as follows in LU4 and LU4A after the interlock is reset.

LU4:



3. Basic Operations Page 12 of 13

The laser shutter closes when an interlock occurs and opens after the interlock is
reset.

LU4A:
The laser shutter closes when an interlock occurs but does not open after the

interlock is reset. However, the laser shutter opens when the next image
acquisition starts.

e When LU-N4 or LU-N3 is in use

When the [Clear Laser Interlock Automatically| check box in the C2plus Settings
window is selected in advance, the hardware status is recognized even if an interlock
occurs during image acquisition and the interlock is automatically reset.
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Figure 3.1-20 Automatic release of Laser Interlocked

e When LU-NV is in use

When the [Automatic Laser Interlock release] check box in the LU-NV
Configuration window is selected in advance, the hardware status is recognized
even if an interlock occurs during image acquisition and the interlock is

automatically reset.
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Figure 3.1-21 Automatic release of Laser Interlocked
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4 Acquire Window

The Acquire window enables to display the live image, acquire the image or apply the photo activation
settings.

Additionally, the functions available with NIS-Elements are arranged as buttons in this area.

4.1 Functions of Acquire Window

Acquire window m 1
display/nondisplay — 5

selection

T
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Figure 4.1-1 Acquire window

Table 4.1-1 Functions of Acquire window
Name Function

(1) Live button Enables to display the live image.
The Live window opens and displays the live image automatically.

The live image is the real-time image that is currently observed with the
microscope.

(2) Find Mode Find Made I Starts/stops live image acquisition in Find mode. Find mode is
the mode where the live image acquisition is executed by
temporarily switching to the high-frame-rate setting in order to
ease the detection of the observation object such as a cell.
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(3) XY button

_I Opens the Find mode settings window.

Page 2 of 28

For details of the Find mode, see Section 4.1.2, "Find mode."

Enables acquiring the captured image of the currently displayed live image.
When the captured image is acquired, the Captured window appears separately

from the Live window.

The captured image is a still image that is acquired by re-scanning the scan

area displayed in the current Live window.

(4) XYZ...button Opens the Capture Z-Series window.

(5) XY

Time...button Enables to acquire two-dimensional (X-Y) images in time series.
For operations of this window, refer to "NIS-Elements AR (Advanced

Enables to acquire a three-dimensional (X-Y-Z) image.
For operations of this window, refer to "NIS-Elements AR (Advanced
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Figure 4.1-2 Capture Z-Series window

The same window can also be opened with the following procedure:

e Select [Acquire] on the menu bar and then select [Capture Z-Series] >
[Capture Automatically...] in this order.

Opens the Capture Timelapse window.

Research) User's Guide."
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Figure 4.1-3 Capture Timelapse window

The same window can also be opened with the following procedure:
e Select [Acquire] on the menu bar and then select [Capture Timelapse] ->
[Capture Automatically...] in this order.
(6) XYZ Opens the ND Acquisition window.
Time...button Enables to acquire three-dimensional (X-Y-Z) images in time series.
For operations of this window, refer to "NIS-Elements AR (Advanced
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Figure 4.1-4 ND Acquisition window

(7) Photo Opens the ND Stimulation window. (This button is not displayed if a three-
Activation  laser unit without AOM is connected.)
button The photo activation observation can be set.

For operations of this window, see Chapter 10 in this instruction manual.
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Figure 4.1-5 ND Stimulation window

The same window can also be opened with the following procedure:

e Select [Applications] on the menu bar and then select [Define/Run
Sequential Stimulation...] in this order.

4.1.1 Window for Acquiring Various Images

The windows shown in (4), (5), and (6) of "Table 4.1-1 Functions of Acquire window" can also be
opened with the following procedure:

o Select [Applications] on the menu bar and then select [Define/Run ND Acquisition...].
In the ND Acquisition window displayed with the above procedure, click a switching tab to select a

function to use.
For operations of this window, refer to "NIS-Elements AR (Advanced Research) User's Guide."
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Figure 4.1-6 ND Acquisition window

4.1.1.1 Switching Z Stacks Acquisition Directions

Z stack image acquisition directions can be switched by [Bottom to Top] or [Top to Bottom].
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Figure 4.1-7 ND Acquisition window

4.1.1.2 Timelapse Experiment

Timestamp in Timelapse Experiment

In an experiment of timelapse, timestamp "0" is usually recorded at the beginning of the experiment
(when the [Run now] button is clicked), but it is also possible to record timestamp "0" in the first frame.

For details, see "Options" in "NIS-Elements AR" Help.
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Figure 4.1-8 ND Acquisition window

When Using Perform Time Measurement

If the Time Measurement is executed with the [Perform Time Measurement] check box selected, a load
on processing becomes so high that it may cause the following problems:

e When the [Loop] side is set, the time for transition to the next phase may be longer than the time
supposed from the frame rate.

e When the [Duration] side is set, the number of the frames may be smaller than that supposed from
the frame rate.
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Figure 4.1-9 ND Acquisition window

4.1.1.3 Notes When Acquiring Images

When Executing the Large Image Function in ND Acquisition Window

The Large Image is a function to acquire a large image composed of multiple image frames and combine
them to form a composite image by using the automatic algorithm, to be used when the target area is
larger than the field of view (FOV) of the camera.

When this function is executed, the turning action is controlled by the stage. Therefore, it is necessary to
execute the calibration before the Large Image function is executed.
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For operations of Auto calibration, refer to "NIS-Elements AR (Advanced Research) User's Guide."

Calibration Method
Select method for calbratng objectve 'Plan Ape 10x DICL

[ Marually, draning a Ine of knowen length

® utomaticaly, Lsing stage!

Figure 4.1-11 Auto calibration

When Executing the Scan Large Image Function While Both C2 and CCD Camera Are Used

When both C2 and CCD camera are used, if the transmitted detector (TD) is in the optical path, it blocks
the light from the diascopic illumination. Therefore, the TD must be removed from the optical path

before the Scan Large Image setting window is called.

* When executing the Scan Large Image function, do not use the optical configuration (O.C.) in which
the TD is registered. When the TD is registered in the O.C. even if the TD is removed from the

optical path, the TD automatically enters the optical path when an image is acquired.
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4.1.2 Find Mode

By using the Find mode, you can acquire the live image by temporarily switching to the high-frame-rate
setting in order to ease the detection of the observation object such as a cell.

4.1.2.1 Setting for Find Mode Settings Window

' Find mode settings

1) | | change ta band scan with aspect:

# 2y - ) Ax
(2) | Lower resolution:

= Oy ) () 8x
(3) | Line skibping

| 2y B ) Bx
(4) | # | Turn OFF lineBdrame averaging
(5) 7] Change Galvane to Resonant (T

(6) | s ok | cance | apply o i (8)

Figure 4.1-12 Find mode settings window

Table 4.1-2 Summary of Find mode settings window functions
Name Function

(1) Change to band scan Switches the band scan area by the specified ratio.
with aspect:
E.g.,
If "2x" is selected in Scan Size 512 x 512, the band scan area is
switched to 512 x 256 in the Find mode.

(2) Lower resolution:  Changes the scan size.

E.g.,
If "2x" is selected in Scan Size 512 x 512, the scan size is
changed to 256 x 256 in the Find mode.

(3) Line skipping: Unusable in the C2.
(4) Turn OFF line & Changes a setting for Frame Average.
frame averaging
* C2 is not equipped with the line average function.

E.g.,

Even if the Frame Average is set in the normal mode, the live
image is acquired by changing the setting to "None" in the Find
mode.
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(5) Change Galvano to Unusable in the C2.

Resonant
(6) OK button Confirms the settings applied and closes the Find mode settings
window.
(7) Cancel button Discards the settings applied and closes the Find mode settings
window.
(8) Apply button Confirms the Find mode settings.

o If the C2plus Settings window or the C2plus Compact GUI window is closed during
scan in the Find mode, no GUI menu or button can be selected and the scan cannot
be stopped. In that case, press the "- (minus)" key of the ten-key to stop the scan.

4.2 Multi Position Acquisition

You can execute the experiment with multiple points within the same FOV by using the optical
configuration (hereinafter referred to as O.C.) where different scan areas are respectively registered.
(Photo activation experiment is not available.)

In Multi Position Acquisition, the image acquisition is executed by the ND Sequence Acquisition
function of NIS-Elements AR, by using the Lambda series.

* About Lambda series:
When acquiring multiple excitation lights by emitting multiple lasers, the lasers are not emitted

simultaneously but emitted in sequence. By emitting lasers in sequence, the cross talk between
channels can be avoided.

4.2.1 Procedure for Multi Position Acquisition Settings

1 Register the first scan area to O.C.
1. Specify a scan area on the acquired image.

* The scan areas usable in the multi position acquisition are the square scan area and the band
scan area only.
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Figure 4.2-1 Specify a scan area

2. Register the specified scan area to O.C.
Select [Calibration] -> [New Optical Configurationc] from the menu bar to call the wizard.

:ﬂ_

B NI5-Elemants AR
Fl= Edt  Acgure o | i e
A: H o9 0% rewopcl configuration, . | B

LUK LA D aoon. ..

Ophical Corfigurations. ..
Qbjecties, .,
Recalbrate Objactive. ..
Recslbrabs Cooument...

Chl+5hf+H0

Charrel For [mtEnatyiBnghimess Dersity

Figure 4.2-2 Call the Optical Configuration Wizard

3. Enter the name of O.C. to be registered.

4. Check the setting conditions, and then click the [Finish] button.
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Figure 4.2-3 Register the optical configuration

2 Register the second and subsequent scan areas as separate O.C., respectively

After that, repeat "Step 1" to "Step 4" of 1 to register the O.C. of each scan area to be acquired in the
multi position.

1. - P Aom e DEC L. -

S T S

Figure 4.2-4 Register the optical configuration
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3

Execute the multi position acquisition
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Register the O.C. of each scan area for each action, and make the experiment setting, respectively.
1.

ND Sequence Acquisition window.

Doisbor o  Dreare Bireew  dgpiccders | Docogesisben  Hop

A Frocari
—_—

KO Sequence Aoquisition =

Fath: [

Prefie  |[MDSquence

[C]Tmelapze

(oo
]

|— Saquence Defirition

| |acton

+
| Desariptian

[+ Merge MO flles if poesible

| laed

-

Seve Tl[ Remoue 1'|

Figure 4.2-6 ND Sequence Acquisition window

2. Click the first phase and select [ND Acquisition].

Figure 4.2-5 Call the ND Sequence Acquisition window

Select [Applications] -> [Define/Run ND Sequence Acquisition...] from the menu bar to open the
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Figure 4.2-7 ND Sequence Acquisition window

3. Click the [Definec] button to open the experiment setting window.

KO Sequence Aoquisition =
i | ) [Coer
Prefie  |MDS=quence |
[ Tmelzpse
— 52 Defirtt
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Figure 4.2-8 ND Sequence Acquisition window
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4. Select the Lambda series tab on experiment setting window and specify the O.C. of the first scan

arca.

5. When the setting of the experiment sequence of the first scan area is completed, click the [OK]
button to close the window.
The ND Sequence Acquisition window is resumed.
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Figure 4.2-9 Experiment setting window

* The Lambda series is used for the multi position acquisition. However, do not set multiple
O.C.s in one Lambda series for the purpose of the multi position.

If O.C.s with different scan area types and/or sizes are set, displayed size will differ from the
original image size, because the image size ratios must be matched within one ND image.

6. Click the next phase and select [ND Acquisition].

7. Click the [Definec] button to open the experiment setting window.
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[+ Merge MD files if poesbie
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Figure 4.2-10 ND Sequence Acquisition window
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8. Specify the O.C. of the second scan area.
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9. When the setting of the experiment sequence of the second scan area is completed, click the [OK]

button to close the window.

The ND Sequence Acquisition window is resumed.
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e
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Figure 4.2-11 Experiment setting window

10. After that, repeat "Step 6" to "Step 9" to make the experiment setting for the O.C. of the scan area
registered for acquisition within the same FOV.

11. Click the [Run now] button to execute the multi position acquisition.
"
HD Sequence Acquisition « |
Path: | | Browse...
Praflyy | MOSequence
[] Tmelapss
Seguence Defirb
= + |t x W
| [acton | Desorintion
=1 | HD Acguisition =| LambdalL} [ Define... |
#2 ND Acquisition =] Lambdal1)
[+ Merge HD fl=s if possibie
Lasad -|| gwe || Remwe = -tfnmrlu-rl

Figure 4.2-12 ND Sequence Acquisition window

4.3

Function of Z Intensity Correction
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When acquiring the images of a sample at Z drive positions (tomographic images) by Z stack, acquiring
images with identical conditions at all Z drive positions makes some of the images to be too bright or
too dark depending on the Z drive position to acquire.

A solution to this problem is the Z Intensity Correction function.

To use the Z Intensity Correction function, first adjust the brightness on the live image by Z drive
position you wish to acquire, and then register the optimum brightness setting values (laser power) for
each Z drive position.

After that, acquire images by using the registered setting values. The brightness of the images for each Z
drive position to acquire is automatically controlled, and images are acquired with the optimum
brightness at all Z drive positions.

Minimum/recommended number of registrations for the Z Intensity Correction function

To use the Z Intensity Correction function, register at least two Z drive positions (Top and Bottom), and
to acquire clearer images, it is recommended to register 4 or more positions (Top and Bottom plus two
or more intermediate Z drive positions).

* A function to load Z drive positions from the ND Acquisition window by clicking the [From ND]
button on the Z Intensity Correction window, is provided. In that case, only three points Top, Home,
and Bottom are loaded. Registration of four or more Z drive positions is recommended by the Z
intensity correction function, but there is no operational problem with the setting of one point less
than the recommended number.

Z. drive positions not registered to Z Intensity Correction

For the setting values of Z drive positions not registered to Z Intensity Correction are automatically
interpolated according to the setting values of the registered Z drive position, and the interpolated setting
values are used to acquire images.

To check the interpolated setting values, open the Microsoft Excel file output by using the [Export...]
button on the Z Intensity Correction window.

4.3.1 Usage of Function of Z Intensity Correction

1  Setting Z Stacks position for image acquisition and Z Device

1. Call the Capture Z-Series window.
For setting Z stacks instructions, see "NIS-Elements AR (Advanced Research) User's Guide."
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Figure 4.3-1 Z stacks Settings
2. Select "Z Device."
Select a Z drive other than Piezo from the pull-down menu.

* When only the Z Device supplied with the microscope is installed, no Z Device selection menu
is displayed in the Capture Z-Series window.
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Figure 4.3-2 Selecting the Z Device

2 Displaying the Z Intensity Correction window to read Z drive positions

1. Right-click on the gray area (without any setting window displayed) to display a menu.
Select [Acquisition Controls] -> [Z Intensity Correction] in the menu to open the Z Intensity
Correction window.
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Figure 4.3-3 Displaying the Z Intensity Correction window

Bottom Z drive positions.
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2. Clicking the [From ND] button in the Z Intensity Correction window reads the Top, Home, and
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Figure 4.3-4
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Figure 4.3-5 Z Intensity Correction window

3. Toread a Z drive position other than Top, Home, and Bottom, display the Z drive position you
want to register and click the [Add New] button.
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Figure 4.3-6 Capture Z-Series window

Add New button

Figure 4.3-7 Z Intensity Correction window
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Figure 4.3-8 Z Intensity Correction window

3 Adjust brightness at the Z drive positions and register them to Z Intensity Correction

1. Double-clicking the Top Z drive position displays the [-] button.
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Figure 4.3-9 Z Intensity Correction window
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Figure 4.3-10 Z Intensity Correction window

2. Acquiring the live image of Top Z drive position.
Click the [Live] button.
The live image of Top Z drive position is acquired and the Live window appears.
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Figure 4.3-11 Live image acquisition

3. Adjusting the brightness of the live image.
In the Acquisition window, adjust the brightness of the live image for each channel.
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Figure 4.3-12 Acquisition window

4. Register the adjusted values.
Click the [Add New] button in the Z Intensity Correction window.
The adjusted values are registered at the Top Z drive position.
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Figure 4.3-13 Z Intensity Correction window
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Figure 4.3-14 Z Intensity Correction window
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5. Repeat steps 1 to 4 for each Z drive position to be registered to move the multiple Z drive
positions to be registered next.
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Figure 4.3-15 Z Intensity Correction window

6. After registering all of them, click the [Run Z Corr] button in the Capture Z-Series window to
execute the image acquisition.
With the registered setting values, the brightness of the image for each Z drive position is
automatically controlled and images are acquired with the optimum brightness at all the Z drive



4. Acquire Window

positions.
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The settings registered on the Z Intensity Correction window are exportable to a file by using the
[Save...] button, and an exported file is loadable by using the [Load...] button.
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Figure 4.3-16 Image acquisition running

4.3.2 Z Intensity Correction Window
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Figure 4.3-17 Z Intensity Correction window
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Table 4.3-1 Functions of Z Intensity Correction window

Name

(1) Usein ND
Multipoint

(2) Move Z to selected
Point

(3) Corr. Home

(4) Z-Stack range

(5) Useon Live

(6) Offset Correction
Curve

(7) Add New button

(8) Remove
Registrations button

(9) Load... button

(10) Save... button

(11) Export... button

Function

Absolute

Interpolates registered Z drive positions when acquiring
Multipoint regardless of change in Z drive positions.

Relative

Interpolates Z drive positions with offset according to change in Z
drive positions when acquiring Multipoint.

Moves the Z drive position to the selected point.

Indicates the position to be reference for correction.

When [Set as Correction Home] displayed by right-clicking is
selected, the selected Z drive position is the reference point for
correction.

To ND

Sends the Top, Home, and Bottom Z drive positions defined in
the Z Intensity Correction window to the Capture Z-Series
window.

From ND

Reads the Top, Home, and Bottom Z drive positions defined in
the Capture Z-Series window to the Z Intensity Correction
window.

Applies brightness adjustment at each set Z drive position to the
live image.

Updates the Z drive position interpolation with offset according to
the current Z drive position.

Adds Z drive positions to be registered.

4| Removes all registrations.

# | Removes the selected item.

Retrieves the saved in a file.

Writes the registrations in a file and saves it.

Writes the registrations in a Microsoft Excel file.
The exported file allows the user to check the interpolated values
of Z drive position with setting values unregistered.
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5 Detection Mode DU3

This chapter describes the settings for the Standard Detector mode (DU3).

5.1 Filter and Dye Window

This window enables to select a desired channel series and set the Optical path.
The Standard Detector mode can be used when the optical path changeover lever on the C2 scan head is

set to the [Standard] position.

5.1.1 Structure of Filter and Dye Window

(1) (2}

(=)

= Debeche Blieca [ Clos=mechanical chutter during sxp=riment T
(2 s E‘r":-P':\ft Chomres  fugre Emizsion
[ o <
4 ; Thz FITC “EE.0 499-529
L Ch3 Texas Fed 3.5 552517

® ™o —

Figure 5.1-1 Filter and Dye window (DU3-use)

Table 5.1-1 Functions of Filter and Dye window (DU3-use)
Name Function

(1) Detector Indicates that the Standard Detector mode [DU3] is used when
the optical path changeover lever on the C2 scan head is set to the
[Standard] position.

(2) Ch series Selects whether to perform scanning by simultaneously firing all
lasers for the channels in use or by firing each laser in the
specified order.

For Ch series selection, see Section 5.1.4, "Selecting the Channel
Series."

* Usable only when a four-laser unit or LU-N series laser unit is
connected.

(3) Setting button Opens the Optical path window.
To use, select the detector, the dichroic mirror, the channel,
fluorescence dye for each channel, laser and others.

(4) Status Indicates for the settings for each channel (fluorescence dye
name, laser wavelength, and wavelength band to be acquired).

(5) TD Indicates the status of the motorized transmitted detector.

(6) TD IN/OUT button Sets/removes the motorized transmitted detector in/from the
optical path.

(IN = Set in the optical path/ OUT = Remove from the optical
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(7) Close mechanical
shutter during
experiment

(8) Eye Port button
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path)

As for the case where the TD IN/OUT button is not displayed, it
will be displayed when the motorized transmitted detector is set
in the optical path in the Optical path window.

If unchecked, the shutter remains open during the ND image
acquisition.

As the shutter is not opened/closed every image acquisition, the
time for the image acquisition can be shortened.

* During the interval period, laser power is automatically
changed to the minimum but the laser cannot be shut off
completely because the shutter is left open.

Changes optical path to eye port.
Each function on the C2plus Settings window becomes non-
selectable when the Eye Port button is selected.

¢ Optical Configuration

Individual data items set in the Standard Detector mode (DU3) can be managed
collectively with the Optical Configuration window.

For storing and retrieving the [Optical Configuration] settings, see the sections
concerning the optical configuration in the "NIS-Elements AR (Advanced
Research) User's Guide."

5.1.2 Setting the Optical Path

Click the [Setting] button of the Filter and Dye window to display the Optical path window.
The Standard Detector mode [DU3] setting screen is displayed when the optical path changeover lever
on the C2 scan head is set to the [Standard] position.

There are two modes available for Optical path setting, [Auto] and [Manual].
Normally, the auto mode should be used.

Setting bution : -2 |_Ev;'~p“.;.t_

Detector B o : Cloge machancal shutter dunng sxperment

Dhiz=ies & o= = Las= Emistiza

SR | Frc £E.D 455-523

Ch3 Texas Fed 5485 5352617
™ ord [& b '.‘:.||

Figure 5.1-2 Filter and Dye window (DU3-use)
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Figure 5.1-3 Optical path window (for auto mode, DU3-use)

5.1.3 Optical Path Window
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Figure 5.1-4 Optical path window (for auto mode, DU3-use)

Table 5.1-2 Functions of Optical path window (DU3-use)

Name Function
(1) Detection mode selection Standard Detector mode (DU3).
Indication Enables to acquire the 3-channel + TD images.
(2) Mode selector Selects the desired mode for setting the Optical path.
Auto -

Activates the auto mode.
Once a fluorescence dye is selected, appropriate laser
and the dichroic mirror are automatically selected.

Manual -
Activates the manual mode.
Enables to set the lasers and the dichroic mirror to be
used manually.

(3) Excitation laser indicator Displays the current setting for the laser.
The currently set laser icon is displayed in a large size,
and the optical path is indicated.

(4) Motorized transmitted detector =
selection button =

When the motorized transmitted detector is in use,
brings the transmitted detector into the Optical path, to
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enable the ability.

M

(|
Brings the transmitted detector out of the Optical path,
to disable the ability.
(5) Channel selection check box  Enables to select the channels to be used.

(6) Channel color setting button ~ Displays the Color Selection window, enables to set
the desired color for each channel.

(7) Sorting fluorescence dye list ~ Sorts the fluorescence dye list according to the
selected type.

ABC:
Displays the list in alphabetical order.

Emission:
Displays the list in the order of peak wavelength of
fluorescence intensity.

Excitation:
Displays the list in excitation wavelength order.
(8) Fluorescence dye In auto mode -
selection/input: Selects the fluorescence dye name to be used for each
channel.

In manual mode -
Selects the in-use fluorescence dye name for each
channel or enters an arbitrary channel name.

(9) Excitation laser select These menus are only effective while in the manual
mode.
Enables to set the laser wavelength that is set with the
software configuration, regardless of the setting of the
Filter cube display/select.

(10) Rainbow chart Provides the following information:

e Wavelength band for which to acquire images
(shown in color and value for each channel)

e Spectral profile of fluorescence dye

¢ Excitation laser for fluorescence dye

e A color band indicating the wavelengths in the
entire band (400 to 750 nm)

e Scale of the wavelengths in the entire band (400 to
750 nm)

(11) 1st Dichroic mirror select This menu is only effective while in the manual mode.
Enables to manually select the 1st Dichroic mirror to
be used.

(12) Filter cube display/select These menus are only effective while in the manual
mode.
The filter cube to be mounted on the detector can be
selected regardless of the excitation laser.
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(13) Ch series selection

(14) ND filter installation icon

(15) OK button

(16) Cancel button
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Selects whether to perform scanning by
simultaneously firing all lasers for the channels in use
or by firing each laser in the specified order.

For Ch series selection, see Section 5.1.4, "Selecting
the Channel Series."

An icon is displayed on the line of laser with ND filter
installed.

* This icon indicates whether ND filter is installed or
not, and does not indicate insertion or removal of
ND filter (IN = Insert in the optical path, OUT =
Remove from the optical path).

Insertion or removal of ND filter is performed on
the Acquisition window.

Confirms the Optical path settings applied and closes
the Optical path window.

Discards the Optical path settings applied and closes
the Optical path window.

e About the setting condition when the setting mode is switched

Auto mode -> Manual mode:

The entire settings in the Auto mode are retained.

Manual mode -> Auto mode:

The fluorescence dye with the same channel name as set in the manual mode is

automatically selected.

If the same fluorescence dye name does not exist in the list, a fluorescence dye
detectable by the laser wavelength is automatically selected from the list.

5.1.4 Selecting the Channel Series

The [Ch series] menu enables to select whether to perform scanning by simultaneously firing all lasers
for the channels to be used or by firing each laser in the specified order.

There are four options for channel series, "None," "Line 1->3," "Line 3->1," and "Custom," either of
which can be selected from the pull-down menu.

* Usable only when a four-laser unit or LU-N series laser unit is connected.

* Before executing the line sequence by the channel series function, correct the image shift of the
image in which normal bidirectional scan was performed.

* Channel series can be applied to the image acquisition phase in the photo activation experiment
sequence (but cannot be applied to the stimulation phase).



5. Detection Mode DU3 Page 7 of 42

|| Doss mechanioal shirtter during espenment
Lagar Emission

EXR o
.0 -5
15 5h53-R18

Figure 5.1-5 Selecting the channel series (Filter and Dye window)
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Figure 5.1-6 Selecting the channel series (Optical path window)

Table 5.1-3 Functions of channel series

Name Function

None Performs scanning by simultaneously firing all lasers for the channels to
be used.

Line 1->3 Performs scanning by sequentially firing the lasers for the channels to be
used (Chl -> Ch2 -> Ch3).

Line 3->1 Performs scanning by sequentially firing the lasers for the channels to be
used (Ch3 -> Ch2 -> Chl).

Custom Performs scanning by firing the lasers in desired order for the channels to
be used.

* When "Line 1->3" or "Line 3->1" is selected, the lasers are fired sequentially for each scan line.
This scan method is called the line sequence.

Chi = Ch2 = Ch3 L =]
» »
The laser for Chl scans The laser for Ch2 scans The laser for Ch3 scans
the 1stline. the 1st line. the 1stline.
hd
A series of the same scanning - Cha = - 2o =
procedures is repeated for each

subsequent channel.
The laser for Ch2 scans The laser for Chi scans
the 2nd lime. the 2nd line.

Figure 5.1-7 Scanning motion in line sequence (Line 1->3 is selected)

Custom



5. Detection Mode DU3 Page 8 of 42

Selecting "Custom" from the [Ch series] menu displays the current channel scan order and the [Custom]
button.

Clicking the [Custom] button opens the Line Channel Series Setup window to allow setting the scan
order for each channel.

= Current channel scan order

r
= [ =T s macharical shutier durng epermen b

- E';-ﬁl’ol Chamrims |1, cpow -] e | = ==, e Custom button
S amn ]
chl T Resd HAE 552617
L+ [+] & i

Figure 5.1-8 Channel series (Custom)

o .
Line Chanrnel Senes Setup [1,2]-=[3,TD
s ].- - Enr = Channel name
| I [ LN 17 |
| S17477 | #E-525 || 553618 - - . Fluorescence wavelength

(1) =

' Paa 1)
1 ] B
Scan order e -3
3 [=]
3 o [] L]

o—— ] =

(3=

[+]

)

= {5}
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Figure 5.1-9 Line Channel Series Setup window

Table 5.1-4 Functions of channel series
No. Name Function

(1) Scan order matrix Allows the user to set desired order of channels to be scanned.
for each channel Each laser can also be fired simultaneously to multiple channels by a
single scan.
(Example: Firing lasers simultaneously for Chl and Ch2 by the first
scan.)
However, one channel cannot be set twice or more times. (Selecting
two or more check boxes in the same vertical line of the matrix is

prohibited.)

(2) 1->3 button Set the channel to be scanned for each laser in order of Chl, Ch2,
and Ch3.

(3) 3->1 button Set the channel to be scanned for each laser in order of Ch3, Ch2,
and Chl.

Allows the user to set the TD scan order if the transmitted detector
(4) TD check box (TD) is in the optical path.

Be sure to set the TD scan order so that the scan order comes

together with other channels because single TD scan is disabled.
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(Example: Laser is fired to Ch3 and TD by the second scan.)
(5) OK button Confirms the settings applied and closes the window.
(6) Cancel button Discards the settings applied and closes the window.

5.2 Acquisition Window

The Acquisition window enables to set PMT brightness (detection sensitivity), laser power, and pinhole
size.

5.2.1 Structure of Acquisition Window
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Figure 5.2-1 Acquisition window (DU3-use)

Table 5.2-1 Functions of Acquisition window (DU3-use)

Name Function
(1) Acquisition/PhotoActivation Switches between the Acquisition and Photo Activation
window switching windows.

For the Photo Activation window, see Chapter 10.

(2) Laser power monitor button Displays the laser power value (integer obtained after
A/D conversion divided by 10) of the current channel by
clicking this button.

During the image acquisition, the laser power cannot be
measured and this button is grayed out.

* When a laser unit of the LU-N series is in use, the
value displayed in the monitor does not increase over
a certain value with the increase in the laser power
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(3) Brightness adjustment for
each channel

(4) Channel selection

(5) Select All Channels button

(6) Fluorescence dye name
indication
(7) Channel color

(8) Laser wavelength indication
(9) Laser ON/OFF button

(10) Pinhole

(11) HV Linear Correction

(12) Brightness adjustment for
transmitted detector

(13) AG button

(14) Auto Gain setting button
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value, but this is not a problem.

For each of the channels (Chl to Ch3), use the HV,
Offset, Laser, and ND filter IN/OUT controls to adjust
the brightness of the live image.

Selects the channels (Ch1 to Ch3, and/or TD) to acquire
the desired images.
Do this by adding a check mark.

When acquiring the transmitted image (TD image) only,
see Section 5.2.1.2, "When Acquiring Transmitted Image
Only."

Selects all channels for acquiring images.

The fluorescence dye name specified in the Optical path
window is indicated.

Displays the channel color specified in the Optical path
window.

Displays the currently selected laser wavelength.

Selects whether the laser is emitted or not.

* When LU-NV is in use, this button is grayed out and
is disabled while the button on the front panel of the
laser unit is OFF or blinking.

The laser is emitted.

ON status

The AOTF shutter closes and the laser power
value becomes 0.
When switched from OFF to ON, the laser

OFF slatus — hower value set in the previous ON status is
applied.

Adjusts the pinhole size. (6 steps)

For pinhole size, see Section 5.2.3, "Setting the Pinhole."

Enables or disables HV Linear Correction.

For HV Linear Correction, see Section 5.2.4, "HV Linear

Correction."

For the transmitted detector, use the HV and Offset

controls to adjust the brightness of the live image.

Automatically adjusts the HV value (HV gain) of the

currently selected channel to the optimum values.

For Auto Gain, see Section 5.2.5, "Auto Gain."

Sets the ratio of saturation pixels used for automatic HV
gain correction.

The window for range of the ratio of saturation pixels
settings appears when this button is clicked.

For setting for ratio of saturation pixels, see "Setting for
ratio of saturation pixels" in the Section 5.2.5, "Auto
Gain."
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(15) Optimize button Displays the XYZ Size Setup window.
In the XYZ Size Setup window, the calculation method
of the recommended values of the resolution, zoom
magnification, and Z stack step size can be set.

For the XYZ Size Setup window, see Section 5.2.1.1,
"Recommended Value Indication/Automatic
Application."

(16) External Port button Makes the external detector unit available.
For details of using the external detector unit, see Chapter
16.

* External detector units are usable only when a C2
system without a spectral detector is in use. When
C2si (system with a spectral detector) is in use, no
external detector is usable.

5.2.1.1 Recommended Value Indication/Automatic Application

By the function of the recommended value indication/automatic application, the recommended values of
the appropriate resolution, zoom magnification, and Z stack step size are calculated based on the
objective type and the selected excitation wavelength.

Using the calculated recommended values enables the image acquisition clearer and with less damage to
the sample.

Recommended Value Automatic Application

To automatically apply the recommended values to the parameters, set the [Nyquist XY ] button of the
Scan Area window to ON.
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Figure 5.2-3 Location of Recommended Value Indication

* When the laser or objective in use is changed, the recommended values are recalculated, and newly
indicated and automatically applied.

Recommended Value Settings

Detailed settings of the recommended values are made in the XYZ Size Setup window that is displayed

by clicking the [Optimize] button of the Acquisition window.

If the [Nyquist XY] button of the Scan Area window is ON, the recommended values are automatically
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applied to the parameters.

Or if the [Nyquist XY] button is OFF, the recommended values of the scan size and zoom are indicated

in the Scan setting window.
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Figure 5.2-4 XYZ Size Setup window

Table 5.2-2 Functions of XYZ Size Setup window

Name
Zoom Preference

(1)

Resolution Preference

)

(3) Use Cropping

(4) Suggested Step (Z)

(5) OK button

Cancel button

(6)

Function

When the [Nyquist XY] button is ON, keeps the scan size
and applied the recommended value of the zoom.

When the [Nyquist XY] button is ON, keeps the zoom and
applied the recommended value of the scan size.

Fits the scan size in detail by using Crop Scan.
Sets the Z step size calculation method.

Recommend (Z71/3 Approximately one third of the thickness
FWHM) of optical section (FWHM value).

Half Overlap One half of the thickness of optical
(Z=1/2 FWHM)  section (FWHM value).

Minimum Overlap The thickness of optical section (FWHM

(Z=FWHM) value).
Perfect Voxel . .
(Z=X=Y) Value same as the pixel size.

Confirms the XYZ Size Setup applied and closes the XYZ
Size Setup window.

Discards the XYZ Size Setup applied and closes the XYZ
Size Setup window.
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5.2.1.2 When Acquiring Transmitted Image Only

By using the TD channel, you can acquire the image with the TD channel only.

1. Display the Optical path window.
Select a channel for the laser power control and deselect other unnecessary channel's check box.

* Even when the multiple channels are selected in the Optical path window, the image with the
TD channel only can be acquired by deselecting the unnecessary check box in the Acquisition
window. In this case, the laser power value of the channel that is deselected at last is used for
acquiring the TD image.
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Figure 5.2-5 Optical path window (DU3-use)

2. Set the transmitted detector into the optical path and then click the [OK] button to close the
Optical path window.

=1 -

Figure 5.2-6 Optical path window (DU3-use)

3. Use the HV and Offset controls of the transmitted detector to adjust the brightness of the live
image.

4. Use a channel that remains to "On" to control the laser power to set the laser power value.

5. Deselect the unnecessary check boxes other than TD.
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Figure 5.2-7 Acquisition window (DU3-use)

6. Acquire the image.

5.2.2 Setting Image Brightness

For the live images of each channel, adjust HV, Offset, Laser and ND filter IN/OUT to obtain clear
images.
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Figure 5.2-8 Setting the live image brightness (DU3-use)

Table 5.2-3 Brightness adjustment functions for the live image (DU3-use)

Name Function
(1) HV Sets the voltage to be applied to the PMT.
Slider bar:

Slides to the right or left to set the HV value.

Arrow buttons:
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Click either arrow button to increase or decrease the HV value
stepwise.

Direct entry in HV value display field:
Type the desired setting value.

(2) Offset Sets the BL offset value of the PMT.

Slider bar:
Slides to the right or left to set the offset value.

Arrow buttons:
Click either arrow button to increase or decrease the offset value
stepwise.

Direct entry in offset value display field:
Type the desired setting value.

(3) Laser (*) Sets the laser power value.

Slider bar:
Slides to the right or left to set the laser power value.

Arrow buttons:
Click either arrow button to increase or decrease the laser power
value stepwise.

Direct entry in laser power value display field:
Type the desired setting value.

(4) HV (TD) Sets the voltage to be applied to the transmitted detector.

Slider bar:
Slides to the right or left to set the HV value.

Arrow buttons:
Click either arrow button to increase or decrease the HV value
stepwise.

Direct entry in HV value display field:
Type the desired setting value.

(5) Offset (TD) Sets the offset value of the transmitted detector.

Slider bar:
Slides to the right or left to set the offset value.

Arrow buttons:
Click either arrow button to increase or decrease the offset value
stepwise.

Direct entry in offset value display field:
Type the desired setting value.
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(6) ND filter IN/OUT Inserts/removes the ND filter in/from the optical path. (IN = Insert in
button (*) the optical path/ OUT = Remove from the optical path)
This button is displayed only for lasers that can control
insertion/removal of ND filter.

* When LU-NV is in use, this function is grayed out and is disabled while the button on the front panel
of the laser unit is OFF or blinking.

PMT Overload

If too much gain is applied to the illumination intensity, the gain is automatically shut down to
protect PMT and/or transmitted detector (TD) and the following PMT Overload dialog box is
displayed.

Dilog =

AcqCade: 0 EvantCode: 2 Massaon! Standar dPs TN Cvarlacd

Figure 5.2-9 PMT Overload dialog box

5.2.3 Setting the Pinhole

Hy L]
ofEet 4 0 &
e | ) * 0] | 15.0]o0 tasar | *loml | 40joo
[+] th: TexsRed Laser 55100
H¥ | > 50|
i1
|| ] >
] 4 g
2 e 10 |0
(2} ) .
" . [+
I:rdt | - ———— b 1.2 e
I W . || a4 k| o]
. 0 um
ﬁ:._lr_iaj.l] L ™ ')

OFfeet o | a]

Figure 5.2-10 Setting the Pinhole (DU3-use)
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Table 5.2-4 Pinhole setting functions (DU3-use)

Name Function
(1) Pinhole size Sets a pinhole size for C2 system.
setting
Slider bar:

Slides to the right or left to set the pinhole size. (Unit: A.U.)

Arrow buttons:
Click either arrow button to increase or decrease the pinhole size
stepwise.

Direct entry in pinhole size display field:
Type the desired setting value.

(2) Pinhole button  Displays the A.U. Calculation Settings window to calculate the
pinhole size.
(For A.U. Calculation Settings, see Section 5.2.3.1, "Calculation
Settings for Pinhole Size.")

(3) Home Changes the pinhole to the predetermined home position.
The value of the home position can be changed in the A.U.
Calculation Settings window.
(For A.U. Calculation Settings, see Section 5.2.3.1, "Calculation
Settings for Pinhole Size.")

(4) Pinhole size Indicates pinhole size of C2 system. (Unit: um)

(5) thickness of Indicates the FWHM (full width at half maximum) of z airy disk.
optical section

(6) Optical The actual size of 1 pixel square calculated from the optical
Resolution information (for objectives and scan parameters) and the size
acquired from an image.
(7) Reference Selects the excitation wavelength as the reference of the automatic
excitation calculation of the pinhole size from the laser wavelengths, or enter it

wavelength for  manually in the A.U. Calculation Settings window. (For A.U.
the pinhole size  Calculation Settings, see Section 5.2.3.1, "Calculation Settings for
calculation Pinhole Size.")

5.2.3.1 Calculation Settings for Pinhole Size
This section describes the setting window for calculating the pinhole size.
Click the [Pinhole] button in Acquisition window, the A.U. Calculation Settings window appears.

(Usually, the [Recommend] is selected to enable automatic calculation. [Recommend] calculates the
A.U. value by using the Nikon-recommended EM and NA values.)
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Cancel (7}

Figure 5.2-11 A.U. Calculation Settings window

Table 5.2-5 A.U. Calculation Settings window

Name

(1) Select calculation

2)

3)

(4)

method

EM:emission
wavelength[pum]

NA: Numerical
Aperture

"Airy" Home Position

Function

Recommend -
Sets parameters automatically. (Nikon recommended)

User Setting -
Allows the user to manually set parameters.

Selected Laser wavelength -

Calculates parameters by using the laser wavelength selected in
the pinhole combo box of the Acquisition window as the
emission wavelength (EM value).

The wavelength displayed in the combo box is to be the laser
wavelength set in the Optical Setting window.

Manual -

Allows the user to manually set parameters. (The parameter is
calculated with the input value as the emission wavelength (EM
value).)

Enter the value directly from the keyboard.

Sets refractive index of the objective.

NA_obj(NA of objective lens) -

Regardless of whether or not the objective NA value exceeds
the refractive index of the sample, executes calculation by using
the objective NA as the calculation parameter.

Min(NA_obj, NA_sample) -

When the objective NA value does not exceed the refractive
index of the sample, executes calculation by using the objective
NA as the calculation parameter. When the objective NA value
exceeds the refractive index of the sample, executes calculation
by using the sample refractive index.

Sets a home position of pinhole.
Enter the value directly from the keyboard.

The pinhole size can be selected from six types in C2.
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(5) Keep A.U. check box

(6) OK button

(7) Cancel button
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1erefore, if the entered value does not match any of the types,
the size that is larger than and the closest to the entered value is
set as the home position.

When checked, the pinhole size is fixed by the A.U. when the
selected wavelength or objective is changed. (However changes
by the um.)

When unchecked, the pinhole size is fixed by the um. (However
changes by the A.U.)

The pinhole size can be selected from six types in C2.
Therefore, if the to-be-fixed A.U. value does not match any of
the types, the size that is larger than and the closest to the A.U.
value is selected.

Confirms the A.U. Calculation Settings applied and closes the
A.U. Calculation Settings window.

Discards the A.U. Calculation Settings applied and closes the
A.U. Calculation Settings window.

5.2.4 HYV Linear Correction

When HV changes, Gain changes as shown in the graph captioned "Without HV Linear Correction."

As HV increases, the gain variation (the variation of image brightness) is gradual initially, and it
becomes steep beyond a certain point.

The gain variation can be automatically corrected to be linear with HV variation by the function called
"HV Linear Correction." With this correction, gain varies at the same rate as the HV adjustment.

Gain
i

HV

Without HV Linear Comection

With HV Limear Comection

Figure 5.2-12 Gain vs. HV

To enable HV Linear Correction, check the [HV Linear Correction] check box.
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Figure 5.2-13 HV Linerar Correction

e When HV Linear Correction is enabled or disabled, HV is reset to 0 V once.
o If the Offset slider bar is moved, the accurate correction is not performed.

5.2.5 Auto Gain

Auto Gain is a function to automatically correct the value of HV gain to set the optimum image
brightness.

Automatic HV gain correction is performed within the predetermined range of the ratio of saturation
pixels.

Automatic HV gain correction is performed only when channels are selected.
For a TD, automatic adjustment is performed when it is selected.

After execution of Auto Gain, in the window indicating the progress of Auto Gain, the correction values
actually used (ratio of saturation pixels) are displayed by channel.
For a channel on which Auto Gain failed, "x" is indicated and the HV value returns to its original value.

e When setting the line scan, Auto Gain cannot be executed.
e During execution of Auto Gain, do not perform manual adjustments in the
Acquisition window.
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If checked, the window is automatically
closed when Auto Gain is completed.

Figure 5.2-15 Auto Gain progress

Setting for ratio of saturation pixels

Set the maximum and minimum value for the ratio of saturation pixels used for automatic HV gain
correction.

Click the [Auto Gain Setting] button to display the Auto gain setup window.
Set the maximum and minimum value for the ratio of saturation pixels in the Auto gain setup window.

« R uiEtion

Fhato Actvation Bleaching(Lasers:)

e | Laser Power Moritor
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Figure 5.2-16 Displaying the Auto gain setup window
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Figure 5.2-17 Setting for ratio of saturation pixels

Table 5.2-6 Setting for ratio of saturation pixels

Name Function
(1) Target Maximal Specifies the application ratio of the setting of the ratio of saturation
Intensity pixels.
Sets the percentage (%) of the maximum value to be applied.
(2) Advanced If checked, advanced settings of the ratio of saturation pixels are
Settings enabled.

(3) Overillumination Minimum  Sets the minimum value for ratio of saturation pixels.
Tolerance (Area) Maximum  Sets the maximum value for ratio of saturation pixels.
(4) Perform in Find If checked, execution in the Find mode is enabled.

Mode (fast)
(5) Perform Auto If checked, the offset value is set automatically.
Offset
(6) OK button Confirms the settings of Auto gain setup applied and closes the Auto

gain setup window.

(7) Cancel button Discards the settings of Auto gain setup applied and closes the Auto
gain setup window.

5.3 Experiments by Using Lambda Series
By using the Lambda series as the function of the NIS-Elements AR, the multiwavelength excitation and
emission experiments such as 2Ex 1Em (2 excitations 1 emission experiment) and 4Ex 4Em (4

excitations 4 emissions experiment) can be executed.

Multiwavelength excitation and emission experiment means an experiment made when using a
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fluorescence dye whose fluorescence intensity varies with the wavelength of excitation lasers. The
excitation lasers are changed, but the wavelength of acquired fluorescence is identical.

* About Lambda series:
When acquiring multiple excitation lights by emitting multiple lasers, the lasers are not emitted

simultaneously but emitted in sequence. By emitting lasers in sequence, the cross talk between
channels can be avoided.

5.3.1 2Ex 1Em Acquisition

This section describes the settings to make the 2 excitations 1 emission experiment.

5.3.1.1 Procedure for 2Ex 1Em Settings

In the 2 excitations 1 emission experiment, the 2 excitation wavelengths are to be respectively registered
to the optical configuration (hereinafter referred to as O.C.), and the O.C. is used by the Lambda series.

1 Switching the optical path of the C2 scan head

Switch the optical path changeover lever on the C2 scan head to the [Standard] position.

!9 Standard position
Spectrum position -

Figure 5.3-1 Switching the optical path of the C2 scan head

2 Setting the optical path of the 1st excitation wavelength to be registered to O.C.

1. Click the [Setting] button in the Filter and Dye window.
For details of the Optical path settings, see Section 5.1, "Filter and Dye Window."
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Figure 5.3-2 Filter and Dye window

2. Activate the Manual mode of Optical path setting.
Click the [Manual] button.
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Figure 5.3-3 Selecting the Manual mode

3. Select a channel to be excited. (e.g. Chl)
Change the channel name and channel color freely.
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Figure 5.3-4 Selecting the channel

4. Select the 1st excitation wavelength. (e.g. 488 nm)
Select the wavelength for excitation lasers from the pull-down menu.
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Selects 1st excitation wavelength
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Figure 5.3-5 Selecting 1st excitation wavelength

5. Click the [OK] button to confirm the Optical path settings.

QK button

ot

Figure 5.3-6 Optical path settings

6. In the Acquisition window, adjust a PMT for the excitation lasers.
Set the HV value, the Offset value, and the Laser power value.

For details of the acquisition settings, see Section 5.2, "Acquisition Window."
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Figure 5.3-7 Acquisition window

3 Registering the set optical path as an O.C.
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1. Select [Calibration] -> [New Optical Configuration] from the menu bar to open the Wizard.
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Figure 5.3-8 To display the Optical Configuration Wizard

2. Enter the name of O.C. to be registered, and then click the [Finish] button.
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Figure 5.3-9 Registration of optical configuration

4  Setting the optical path of the 2nd excitation wavelength to be registered to O.C.

1. Click the [Setting] button in the Filter and Dye window.
For details of the Optical path settings, see Section 5.1, "Filter and Dye Window."
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Figure 5.3-10 Filter and Dye window

2. Check that the Optical path setting is set to Manual mode.
If it is not set to Manual mode, click the [Manual] button.

Figure 5.3-11 Selecting the Manual mode

3. Select the same channel as selected in the setting of the 1st excitation wavelength. (e.g. Chl)
Change the channel name and channel color freely.

Figure 5.3-12 Selecting the channel

4. Select the 2nd excitation wavelength. (e.g. 543 nm)
Select the wavelength for excitation lasers from the pull-down menu.

Selects 2nd excitation wawelength
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Figure 5.3-13 Selecting 2nd excitation wavelength

5. Click the [OK] button to confirm the Optical path settings.
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Figure 5.3-14 Optical path settings

6. In the Acquisition window, adjust a PMT for the excitation lasers.
Set the HV value, the Offset value, and the Laser power value.

For details of the acquisition settings, see Section 5.2, "Acquisition Window.'
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Figure 5.3-15 Acquisition window
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5 Registering the optical path of the 2nd excitation wavelength as the second O.C.

1. Select [Calibration] -> [New Optical Configuration] from the menu bar to open the Wizard.
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Figure 5.3-16 To display the Optical Configuration Wizard

2. Enter the name of O.C. to be registered, and then click the [Finish] button.
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Figure 5.3-17 Registration of optical configuration

Execute the Lambda series
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Select [Applications] -> [Define/Run ND Acquisition...] from the menu bar to open the ND

Acquisition window.
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Figure 5.3-18 To display the ND Acquisition window

2. Select and check the [Lambda] tab among the tabs displayed in the ND Acquisition window.

Lambda Series tab
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Figure 5.3-19 ND Acquisition window

3. In the first column of the [Optical Conf.], select the O.C. to which the optical path of the 1st
excitation wavelength has been registered.

4. In the second column of the [Optical Conf.], select the O.C. to which the optical path of the 2nd
excitation wavelength has been registered.
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Select the 0.C. of 1st excitation wavelength

Select the 0.C. of 2nd excitation wavel=ngth

Figure 5.3-20 ND Acquisition window

5. Click the [Run now] button to acquire the image.

Figure 5.3-21 ND Acquisition window
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Figure 5.3-22 Acquired image

5.3.2 4Ex 4Em Acquisition
This section describes the settings to make the 4 excitations 4 emissions experiment.

To execute the 4 excitations 4 emissions experiment, a special filter cube for "DAPI/CYS5 Dual" needs to
be used.

5.3.2.1 Procedure for 4Ex 4Em Settings

In the 4 excitations 4 emission experiment, the 4 excitation wavelengths are to be separately registered
to the 2 optical configurations (hereinafter referred to as O.C.), and the O.C. is used by the Lambda

series.
(e.g., if the 4 channels of DAPI, FITC, TRITC, and Cy5 are to be acquired, the lasers of 405, 488, 543,
and 640 are to be used.)

1 Switching the optical path of the C2 scan head

Switch the optical path changeover lever on the C2 scan head to the [Standard] position.
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9 Standard position

Spectrum position
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Figure 5.3-23 Switching the optical path of the C2 scan head

2 Setting the optical path of the Chl and Ch3 to be registered to O.C.

1. Click the [Setting] button in the Filter and Dye window.
For details of the Optical path settings, see Section 5.1, "Filter and Dye Window."
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Figure 5.3-24 Filter and Dye window

2. Activate the Manual mode of Optical path setting.
Click the [Manual] button.
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Figure 5.3-25 Selecting the Manual mode
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3. Select the two channels to be excited. (Select Ch1 and Ch3)

Change the channel name and channel color freely.

Selects channels
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Figure 5.3-26 Selecting the channel
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4. Assign an excitation wavelength to each of the selected channels. (e.g. 408 nm and 543 nm)
Select the wavelength for excitation lasers from the pull-down menu.

Selects excitation wavelength

Figure 5.3-27 Selecting 1st, 2nd, and 3rd excitation wavelength

5. Click the [OK] button to confirm the Optical path settings.

QK button

Figure 5.3-28 Optical path settings

6. Inthe Acquisition window, adjust a PMT for the excitation lasers.
Set the HV value, the Offset value, and the Laser power value.
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For details of the acquisition settings, see Section 5.2, "Acquisition Window."
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Figure 5.3-29 Acquisition window

3 Registering the optical path of the Chl and Ch3 as an O.C.

1. Select [Calibration] -> [New Optical Configuration] from the menu bar to open the Wizard.
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Figure 5.3-30 To display the Optical Configuration Wizard

2. Enter the name of O.C. to be registered, and then click the [Finish] button.
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Figure 5.3-31 Registration of optical configuration

4  Setting the optical path of the Chl and Ch2 to be registered to O.C.

1.

Click the [Setting] button in the Filter and Dye window.

For details of the Optical path settings, see Section 5.1, "Filter and Dye Window."

Figure 5.3-32 Filter and Dye window

Check that the Optical path setting is set to Manual mode.
If it is not set to Manual mode, click the [Manual] button.
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Figure 5.3-33 Selecting the Manual mode
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3. Select the two channels to be excited. (Select Chl and Ch2)

Selects channels

N S Ny Ny Sy Sy Yoy |

Figure 5.3-34 Selecting the channel

4. Select the excitation wavelength. (e.g. 637 nm and 488 nm)
Select the wavelength for excitation lasers from the pull-down menu.

* Set beforehand the special filter cube for "DAPI/CYS5 Dual" in the 1st FL Cube.

Selects excitation wavelength
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Figure 5.3-35 Selecting 4th excitation wavelength

5. Click the [OK] button to confirm the Optical path settings.
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Figure 5.3-36 Optical path settings

6. In the Acquisition window, adjust a PMT for the excitation lasers.
Set the HV value, the Offset value, and the Laser power value.

5

1.

For details of the acquisition settings, see Section 5.2, "Acquisition Window."
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Figure 5.3-37 Acquisition window

Registering the set optical path of the Chl and Ch2 as the 2nd O.C.

Page 39 of 42

Select [Calibration] -> [New Optical Configuration] from the menu bar to open the Wizard.

Figure 5.3-38 To display the Optical Configuration Wizard
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2. Enter the name of O.C. to be registered, and then click the [Finish] button.
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Figure 5.3-39 Registration of optical configuration

6  Execute the Lambda series

Select [Applications] -> [Define/Run ND Acquisition...] from the menu bar to open the ND
Acquisition window.

Figure 5.3-40 To display the ND Acquisition window

2. Select and check the [Lambda] tab among the tabs displayed in the ND Acquisition window.
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Figure 5.3-41 ND Acquisition window
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3. In the first column of the [Optical Conf.], select the O.C. to which the optical path of the Chl and
Ch3 have been registered.

4. In the second column of the [Optical Conf.], select the O.C. to which the optical path of the Chl
and Ch2 have been registered.

Select the 0.C. of Ch1 and Ch3
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Figure 5.3-42 ND Acquisition window

5. Click the [Run now] button to acquire the image.
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Figure 5.3-43 ND Acquisition window
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6 Detection Mode SD

This chapter describes the settings for the Spectral Detector mode (SD).

6.1 Filter and Dye Window

This window enables to set the Optical path.

The Spectral Detector mode can be used when the optical path changeover lever on the C2 scan head is
set to the [Spectrum] position and the Spectral Detector (SD) is selected as the detection mode in the
Optical path window.

6.1.1 Structure of Filter and Dye Window

{1 2
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Figure 6.1-1 Filter and Dye window (SD-use)

Table 6.1-1 Functions of Filter and Dye window (SD-use)
Name Function

(1) Detector Indicates that the Spectral Detector mode [SD] is used when the
optical path changeover lever on the C2 scan head is set to the
[Spectrum] position and the Spectral Detector (SD) is selected as
the detection mode in the Optical path window.

(2) Setting button Opens the Optical path window.
To use, select the detector, the dichroic mirror, the excitation
laser, fluorescence dye for each excitation laser and others.

(3) Status Indicates for the settings for each excitation laser (fluorescence
dye name, laser wavelength, and wavelength band to be
acquired).

(4) TD Indicates the status of the motorized transmitted detector.

(5) TD IN/OUT button Sets/removes the motorized transmitted detector in/from the
optical path.
(IN = Set in the optical path/ OUT = Remove from the optical
path)
As for the case where the TD IN/OUT button is not displayed, it
will be displayed when the motorized transmitted detector is set
in the optical path in the Optical path window.
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(6) Spectral Detector ~ Displays the information set on the Spectral Detector.
setting information

(7) Close mechanical  Ifunchecked, the shutter remains open during the ND image
shutter during acquisition.
experiment As the shutter is not opened/closed every image acquisition, the
time for the image acquisition can be shortened.

* During the interval period, laser power is automatically
changed to the minimum but the laser cannot be shut off
completely because the shutter is left open.

(8) Eye Port button Changes optical path to eye port.
Each function on the C2plus Settings window becomes non-
selectable when the Eye Port button is selected.

e Optical Configuration

Individual data items set in the Spectral Detector mode (SD) can be managed
collectively with the Optical Configuration window.

For storing and retrieving the [Optical Configuration] settings, see the sections
concerning the optical configuration in the "NIS-Elements AR (Advanced
Research) User's Guide."

6.1.2 Setting the Optical Path

Click the [Setting] button of the Filter and Dye window to display the Optical path window.

The Spectral Detector mode [SD] setting screen is displayed when the optical path changeover lever on
the C2 scan head is set to the [Spectrum] position and the Spectral Detector (SD) is selected as the
detection mode in the Optical path window.

There are two modes available for Optical path setting, [Auto] and [Manual].
Normally, the auto mode should be used.

i Detechor kLo | chase mechanical shutter duning experiment
Setting BUbon s E.-‘é';:‘o'l chextes [mgone. = e
|cara Resohitian 10,0
alus4s 5435 Channels 32

JPR———

[ . Brrng 1

Wavsength 425.5- 7465
O O =R L -

Figure 6.1-2 Filter and Dye window
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Figure 6.1-3 Optical path window (for auto mode)

6.1.3 Optical Path Window
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Figure 6.1-4 Optical path window (for auto mode, SD-use)

Table 6.1-2 Functions of Optical path window (SD-use)

Name Function
(1) Detection mode selection Enabled to select the Spectral Detector mode (SD).
button Enables to acquire the 32-channel + TD spectral
images simultaneously.
(2) Mode selector Selects the desired mode for setting the Optical path.
Auto -

Activates the auto mode.

Once the fluorescence dye to be used is selected, the
appropriate laser and the dichroic mirror, and the
acquired wavelength range and resolution are
automatically selected.

Up to 2 lasers can be selected.

Manual -

Activates the manual mode.

Enables to set all of the laser, the dichroic mirror,
acquired wavelength range, and resolution to be used
manually.

Up to 4 lasers can be selected.

(3) Excitation laser indicator Displays the current setting for the laser.
The currently set laser icon is displayed in a large size,
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and the optical path is indicated.
(4) Sorting fluorescence dye list ~ This menu is only effective while in the auto mode.

Sorts the fluorescence dye list according to the
selected type.

ABC:
Displays the list in alphabetical order.

Emission:
Displays the list in the order of peak wavelength of
fluorescence intensity.

Excitation:
Displays the list in excitation wavelength order.
(6) Fluorescence dye This menu is only effective while in the auto mode.
selection/input: Selects the in-use fluorescence dye name for each
channel or enters an arbitrary channel name.
(7) Excitation laser wavelength These menus are only effective while in the manual
select mode.

Enables to set the laser wavelength that is set with the
software configuration, regardless of the setting of the
Filter cube display/select.

(8) Rainbow chart Provides the following information:

e Wavelength band for which to acquire images
(shown in color and value for each excitation laser)

e Spectral profile of fluorescence dye

¢ Excitation laser for fluorescence dye

¢ A color band indicating the wavelengths in the
entire band (400 to 750 nm)

¢ Scale of the wavelengths in the entire band (400 to
750 nm)

(9) 1st Dichroic mirror select This menu is only effective while in the manual mode.
Enables to manually select the 1st Dichroic mirror to
be used.

(10) Motorized transmitted detector _
selection button 4]

When the motorized transmitted detector is in use,
brings the transmitted detector into the Optical path, to
enable the ability.

-
e

Clr

Brings the transmitted detector out of the Optical path,
to disable the ability.

(11) ND filter installation icon An icon is displayed on the line of laser with ND filter
installed.

* This icon indicates whether ND filter is installed or
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not, and does not indicate insertion or removal of ND
filter (IN = Insert in the optical path, OUT =
Remove from the optical path).
Insertion or removal of ND filter is performed on
the Acquisition window.

(12) OK button Confirms the Optical path settings applied and closes
the Optical path window.
(13) Cancel button Discards the Optical path settings applied and closes

the Optical path window.

e About switching between SD and VF

SD -> VF:
The last settings in the Virtual Filter mode (VF) are recalled.

VF -> SD:
The last settings in the Spectral Detector mode (SD) are recalled.

e About the setting condition when the setting mode is switched

Auto mode -> Manual mode:
The entire settings in the Auto mode are retained.

Manual mode -> Auto mode:
The last settings in the Auto mode are recalled.

6.1.4 Optical Path Window Switching Tab

The tab for switching between [Detector] and [Binning/Skip] is displayed on the right top of the Optical
path window.

6.1.4.1 Detector Tab
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Figure 6.1-5 Optical path window (for manual mode, Detector tab)
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Table 6.1-3 Functions of Detector tab

Name Function
(1) Resolution Selects a wavelength resolution. (Enabled in the manual mode
only.)
Selectable from 2.5, 5, or 10 nm.
(2) Channels Selects the number of channels (number of PMTs). (Enabled in

the manual mode only.)
Up to 32 channels can be selected in the wavelength range of 400
nm to 750 nm.

(3) Binning Displays the number of channel binning currently set.

(4) Wavelength range  Sets a wavelength range in a wavelength range from 400 to 750
setting bar nm. (Enabled in the manual mode only.)
Sets a range by shifting the wavelength range setting bar to the
right or left or by enlarging or reducing it. (Linked with the above
setting of the number of channels.)

* A part of the wavelength range may be displayed in black
depending on the setting conditions. In the wavelength range
displayed in black, no wavelength range can be set.

(5) Start Displays the start wavelength of the wavelength range currently
selected.
Enabled to enlarge or reduce the range of the short wavelength in
units of wavelength resolution with the right or left button in the
manual mode.

(6) All In the currently selected wavelength range, enables shifting to the
right or left in units of 0.25 nm without changing the width of the
wavelength. (Enabled in the manual mode only.)

(7) End Displays the end wavelength of the wavelength range currently
selected.
In the manual mode, the range of the long wavelength in units of
wavelength resolution can be enlarged or reduced using the right
and left buttons.

(8) Enlarge button Enlarges the rainbow chart.
The display is switched in three levels.

¢ Restriction on the detection wavelength range for the long wavelength

To prevent the incidence of the second-order light of excitation light to the detector,
there are restrictions on the settings of the detection wavelength range for the long
wavelength, as shown below.

1. If there is a possibility of the incidence of the second-order light of excitation
light to the detection wavelength range, the wavelength resolution of the
diffraction grating is increased (the detection range is narrowed) to prevent the
incidence of the second-order light of excitation light to the detection wavelength
range.

(The wavelength resolution of the diffraction grating automatically transits from
10.0 nm to 5.00 nm, and then to 2.50 nm.)
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2. When the wavelength resolution is 2.50 nm, the detection wavelength range is
limited so as not to move to the wavelength longer than the wavelength of
second-order light.

6.1.4.2 Binning/Skip Tab

With the inter-channel binning, the dark image can be brightened. (Enabled in the manual mode only.)
Further, channels within the set wavelength range can be arbitrarily skipped. Since masked channel data
is not acquired, the data volume can be reduced.

Set this tab after the setting of the [Detector] tab is confirmed.

{1} ————s Brvirg [Hore [*]

s W avelength

: indication

— (3)

s Enlange
button

WEE

Figure 6.1-6 Optical path window (for manual mode, Binning/Skip tab)

Table 6.1-4 Functions of Binning/Skip tab

Name Function
(1) Binning Sets the number of channels to be combined into one
channel.

Two to four channels can be set.
When Binning is set, the number of channels set with the
[Detector] tab is automatically re-set to the closest number
of channels that can be divided by the binning value.

(2) PMT All on/off button All on -
Resets all PMT skips that have been set.

All off -
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Leaves one channel and skips all of other PMTs.

(3) PMT skip selection check Sets skip in each channel. If this box is clicked, j (black) is
box displayed and skip is set.
Channel data with skip set is not acquired during scan.

* [f the setting of the [Detector] tab is changed, the setting with the [Binning/Skip] tab is cancelled.

6.2 Acquisition Window

The Acquisition window enables to set PMT brightness (detection sensitivity), laser power, and pinhole
size.

6.2.1 Structure of Acquisition Window
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Figure 6.2-1 Acquisition window (SD-use)

Table 6.2-1 Functions of Acquisition window (SD-use)
Name Function

(1) Acquisition/Photo Switches between the Acquisition and Photo Activation
Activation window  windows.
switching
For the Photo Activation window, see Chapter 10.
(2) Laser power monitor Displays the laser power value (integer obtained after A/D
button conversion divided by 10) of the current excitation laser by
clicking this button.
During the image acquisition, the laser power cannot be
measured and this button is grayed out.

(3) Excitation laser color Displays the excitation laser color specified in the Optical path
window.

(4) Laser wavelength The currently selected laser wavelength is indicated.
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indication
(5) Laser ON/OFF button

(6) SiHV
(7) Pinhole

(8) Brightness adjustment
for transmitted
detector

(9) TD channel selection
(10) AG button

(11) Auto Gain setting
button

(12) Optimize button

Page 10 of 53

Selects whether the laser is emitted or not.

* When LU-NV is in use, this button is grayed out and is
disabled while the button on the front panel of the laser unit
is OFF or blinking.

The laser is emitted.

O status
The AOTF shutter closes and the laser power value

becomes 0.

oFF status ~ When switched from OFF to ON, the laser power
value set in the previous ON status is applied.

Adjusts HV of the Spectral Detector.

Adjusts the pinhole size.

For pinhole size, see Section 6.2.3, "Setting the Pinhole."

For the transmitted detector, use the HV and Offset controls to
adjust the brightness of the live image.

Enables to acquire TD images by checking the check box.

Automatically adjusts the Si HV value (Si HV gain) of the
currently selected excitation laser to the optimum values.

For Auto Gain, see Section 6.2.4, "Auto Gain."

Sets the ratio of saturation pixels used for automatic Si HV gain
correction. The window for range of the ratio of saturation
pixels settings appears when this button is clicked.

For setting for ratio of saturation pixels, see "Setting for ratio of
saturation pixels" in the Section 6.2.4, "Auto Gain."

Displays the XYZ Size Setup window.

In the XYZ Size Setup window, the calculation method of the
recommended values of the resolution, zoom magnification, and
Z stack step size can be set.

For the XYZ Size Setup window, see Section 6.2.1.1,
"Recommended Value Indication/Automatic Application."

6.2.1.1 Recommended Value Indication/Automatic Application

By the function of the recommended value indication/automatic application, the recommended values of
the appropriate resolution, zoom magnification, and Z stack step size are calculated based on the
objective type and the selected excitation wavelength.

Using the calculated recommended values enables the image acquisition clearer and with less damage to

the sample.

Recommended Value Automatic Application
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To automatically apply the recommended values to the parameters, set the [Nyquist XY] button of the
Scan Area window to ON.
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Figure 6.2-2 Scan Area window
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Figure 6.2-3 Location of Recommended Value Indication

* When the laser or objective in use is changed, the recommended values are recalculated, and newly
indicated and automatically applied.

Recommended Value Settings

Detailed settings of the recommended values are made in the XYZ Size Setup window that is displayed
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by clicking the [Optimize] button of the Acquisition window.

If the [Nyquist XY] button of the Scan Area window is ON, the recommended values are automatically
applied to the parameters.

Or if the [Nyquist XY] button is OFF, the recommended values of the scan size and zoom are indicated in
the Scan setting window.

¥¥T Size Setup
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(1) s () Zooim Preference
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Figure 6.2-4 XYZ Size Setup window

Table 6.2-2 Functions of XYZ Size Setup window
Name Function

(1) Zoom Preference When the [Nyquist XY] button is ON, keeps the scan size
and applied the recommended value of the zoom.

(2) Resolution Preference =~ When the [Nyquist XY ] button is ON, keeps the zoom and
applied the recommended value of the scan size.

(3) Use Cropping Fits the scan size in detail by using Crop Scan.
Sets the Z step size calculation method.
Recommend (Z71/3 Approximately one third of the thickness

FWHM) of optical section (FWHM value).
Half Overlap One half of the thickness of optical

(4) Suggested Step (Z2) (Z=1/2 FWHM)  section (FWHM value).
Minimum Overlap The thickness of optical section (FWHM
(Z=FWHM) value).
fzeit;e;c:t%oxel Value same as the pixel size.

(5) OK button Confirms the XYZ Size Setup applied and closes the XYZ
Size Setup window.

(6) Cancel button Discards the XYZ Size Setup applied and closes the XYZ

Size Setup window.
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6.2.2 Setting Image Brightness

For each excitation laser, adjust HV, Offset, Laser, and ND filter IN/OUT to obtain clear images.
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Figure 6.2-5 Setting the live image brightness (SD-use)

Table 6.2-3 Brightness adjustment functions for the live image (SD-use)

Name Function
(1) Laser (*) Sets the laser power value.
Slider bar:

Slides to the right or left to set the laser power value.

Arrow buttons:
Click either arrow button to increase or decrease the laser power
value stepwise.

Direct entry in laser power value display field:
Type the desired setting value.

(2) HV Sets the voltage to be applied to the transmitted detector.

Slider bar:
Slides to the right or left to set the HV value.

Arrow buttons:

Click either arrow button to increase or decrease the HV value
stepwise.

Direct entry in HV value display field:
Type the desired setting value.

(3) Offset Sets the offset value of the transmitted detector.

Slider bar:
Slides to the right or left to set the offset value.
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Arrow buttons:
Click either arrow button to increase or decrease the offset value

stepwise.

Direct entry in offset value display field:
Type the desired setting value.

(4) SiHV Adjusts HV of the Spectral Detector. (Applied to all excitation
lasers.)

Slider bar:
Slides to the right or left to set the Si HV value.

Arrow buttons:
Click either arrow button to increase or decrease the Si HV value

stepwise.

Direct entry in Si HV value display field:
Type the desired setting value.

(5) ND filter IN/OUT Inserts/removes the ND filter in/from the optical path. (IN = Insert in
button (*) the optical path/ OUT = Remove from the optical path)
This button is displayed only for lasers that can control
insertion/removal of ND filter.

* When LU-NV is in use, this function is grayed out and is disabled while the button on the front panel of
the laser unit is OFF or blinking.

PMT Overload

If too much gain is applied to the illumination intensity, the gain is automatically shut down to
protect PMT and/or transmitted detector (TD), and then following PMT Overload dialog box is

displayed.

-

Fl:rmlug F7=]

AcqCode: 0 EventCode: 2; Message: SpecrumPMT Owerlad

o il et |

Figure 6.2-6 PMT Overload dialog box

6.2.3 Setting the Pinhole
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Figure 6.2-7 Setting the Pinhole (SD-use)

Table 6.2-4 Pinhole setting functions (SD-use)

(1)

2)

)

(4)
)

(6)

(7)

Name

Pinhole size
setting

Pinhole button

Home

Pinhole size
thickness of
optical section
Optical
Resolution

Reference
excitation
wavelength for
the pinhole size

Function
Sets a pinhole size for C2 system.

Slider bar:
Slides to the right or left to set the pinhole size. (Unit: A.U.)

Arrow buttons:
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Click either arrow button to increase or decrease the pinhole size

stepwise.

Direct entry in pinhole size display field:
Type the desired setting value.

Displays the A.U. Calculation Settings window to calculate the
pinhole size.

(For A.U. Calculation Settings, see Section 6.2.3.1, "Calculation
Settings for Pinhole Size.")

Changes the pinhole to the predetermined home position.

The value of the home position can be changed in the A.U.
Calculation Settings window.

(For A.U. Calculation Settings, see Section 6.2.3.1, "Calculation
Settings for Pinhole Size.")

Indicates pinhole size of C2 system. (Unit: um)

Indicates the FWHM (full width at half maximum) of z airy disk.

The actual size of 1 pixel square calculated from the optical
information (for objectives and scan parameters) and the size
acquired from an image.

Selects the excitation wavelength as the reference of the automatic

calculation of the pinhole size from the laser wavelengths, or enter it

manually in the A.U. Calculation Settings window. (For A.U.

Calculation Settings, see Section 6.2.3.1, "Calculation Settings for
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calculation Pinhole Size.")

6.2.3.1 Calculation Settings for Pinhole Size
This section describes the setting window for calculating the pinhole size.
Click the [Pinhole] button in Acquisition window, the A.U. Calculation Settings window appears.

(Usually, the [Recommend] is selected to enable automatic calculation. [Recommend] calculates the A.U.
value by using the Nikon-recommended EM and NA values.)

['a11. Calculation settings
| 1.0 a0 Airknle Stee= 1,22 %04 *Mag. [um]
(1) T ad |
|2'| = i
jarhad Lase elength ®
rual x
ey s hhreerical Aperhuns
13 it )
4 | “Wiry" Home Position L2| AL
5) | 3 [ e A
{8 | : oK Cancel (7}

Figure 6.2-8 A.U. Calculation Settings window

Table 6.2-5 A.U. Calculation Settings window

Name Function
(1) Select calculation Recommend -
method Sets parameters automatically. (Nikon recommended)
User Setting -
Allows the user to manually set parameters.
(2) EM:emission Selected Laser wavelength -
wavelength[um] Calculates parameters by using the laser wavelength selected in

the pinhole combo box of the Acquisition window as the
emission wavelength (EM value).

The wavelength displayed in the combo box is to be the laser
wavelength set in the Optical Setting window.

Manual -

Allows the user to manually set parameters. (The parameter is
calculated with the input value as the emission wavelength (EM
value).)

Enter the value directly from the keyboard.

(3) NA:Numerical Sets refractive index of the objective.
Aperture
NA_obj(NA of objective lens) -
Regardless of whether or not the objective NA value exceeds
the refractive index of the sample, executes calculation by using
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(4) "Airy" Home Position

(5) Keep A.U. check box

(6) OK button

(7) Cancel button

6.2.4 Auto Gain

Auto Gain is a function to automatically correct the value of S1 HV gain to set the optimum image

brightness.

Automatic Si HV gain correction is performed within the predetermined range of the ratio of saturation

pixels.
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the objective NA as the calculation parameter.

Min(NA_obj, NA_sample) -

When the objective NA value does not exceed the refractive
index of the sample, executes calculation by using the objective
NA as the calculation parameter. When the objective NA value
exceeds the refractive index of the sample, executes calculation
by using the sample refractive index.

Sets a home position of pinhole.
Enter the value directly from the keyboard.

The pinhole size can be selected from six types in C2.
Therefore, if the entered value does not match any of the types,
the size that is larger than and the closest to the entered value is
set as the home position.

When checked, the pinhole size is fixed by the A.U. when the
selected wavelength or objective is changed. (However changes
by the um.)

When unchecked, the pinhole size is fixed by the um. (However
changes by the A.U.)

The pinhole size can be selected from six types in C2.
Therefore, if the to-be-fixed A.U. value does not match any of
the types, the size that is larger than and the closest to the A.U.
value is selected.

Confirms the A.U. Calculation Settings applied and closes the
A.U. Calculation Settings window.

Discards the A.U. Calculation Settings applied and closes the
A.U. Calculation Settings window.

Automatic Si HV gain correction is performed only Si HV.
For a TD, automatic adjustment is performed when it is selected.

After execution of Auto Gain, in the window indicating the progress of Auto Gain, the correction values

actually used (ratio of saturation pixels) are displayed.
If Auto Gain failed, "x" is indicated and the Si HV value returns to its original value.

e When setting the line scan, Auto Gain cannot be executed.
e During execution of Auto Gain, do not perform manual adjustments in the

Acquisition window.
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Figure 6.2-9 Execution of Auto Gain (SD-use)

waiting for AutoGain callbration i |
Current reto: |
Speciral 1475% | 1 g ALIT0 Gain status
Transmitt=d 900904 ¥ 5 Failed
Ratio criterian: min > 0%, max = L.0J% < .. Completed
'+ Hid= after finish

If checked, the window is automatically
dlosed when Auto Gain is completed.

Figure 6.2-10 Auto Gain progress

Setting for ratio of saturation pixels

Set the maximum and minimum value for the ratio of saturation pixels used for automatic Si HV gain
correction.

Click the [Auto Gain Setting] button to display the Auto gain setup window.
Set the maximum and minimum value for the ratio of saturation pixels in the Auto gain setup window.

JAoquisition [ Photo ActvationBleachingl]

D=y

Lazer 551.0
Lager | 4 ﬁ' 1 ¥ o) [ 16.0] 0.1 Las=r | 4 i L g.-:l: o0

Figure 6.2-11 Displaying the Auto gain setup window
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| Auto gain setup

(1)
I

(2)
|
(3}

Mrimum

Maxirnurn

TargetMaximal Intersity: | 100% | |

[~| Advanced Settings
Overilumination Tolerance (Area)

:‘ Perform in Find Mod= (fast)
| Perform Aute Offcet
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Figure 6.2-12 Setting for ratio of saturation pixels

Table 6.2-6 Setting for ratio of saturation pixels

Name

Target Maximal
Intensity

(1)

Advanced
Settings

Overillumination
Tolerance (Area)

)
3)

Perform in Find
Mode (fast)

Perform Auto
Offset

OK button

4
)
(6)

Cancel button

(7)

Function

Specifies the application ratio of the setting of the ratio of saturation
pixels.
Sets the percentage (%) of the maximum value to be applied.

If checked, advanced settings of the ratio of saturation pixels are

enabled.
Minimum  Sets the minimum value for ratio of saturation pixels.
Maximum  Sets the maximum value for ratio of saturation pixels.

If checked, execution in the Find mode is enabled.
If checked, the offset value is set automatically.

Confirms the settings of Auto gain setup applied and closes the Auto
gain setup window.

Discards the settings of Auto gain setup applied and closes the Auto
gain setup window.

6.3 Various Views (Spectral Detector-use)

This section describes various spectral views.

6.3.1 Channel View Setting

6.3.1.1 Channel Mixed View

From multiple channels acquired with the Spectral Detector (SD), selected channels are mixed and
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displayed.

1. Open the Live window.
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Figure 6.3-1 Live window

2. Select desired channels.
While pressing the [Ctrl] key, click desired channels.
To select a range, select the channel as the start point first, then while pressing the [Shift] key, click
the channel as the end point.
For selection of channels in multiple ranges, see Section 6.3.1.4, "Multi-Range Channel View."

ME |
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Figure 6.3-2 Channel view bar

6.3.1.2 Split Channel View
Selected channels are split into respective channels and displayed.

1. Click the [Split Components] button.
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"All image" mixing all channels, respective channel images, "TD image," "Ratio image," "Custom
image" are displayed.

Split Components button
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Figure 6.3-4 Split channel view

* For switching from Split channel view to Channel mixed view, click the [Split Components] button
again.

2. Right-click on the [Custom] button and a menu appears. Select [Properties...] on the menu.
The Custom window appears to allow you to change the channels for the Custom View.
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Figure 6.3-5 Split channel view (Custom image)

6.3.1.3 Ratio Image View

The Ratio image view is displayed.

Right-click on the window to display a menu.
Selecting [Ratio View] from the menu changes the window to the Ratio image.
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Figure 6.3-7 Ratio image view

6.3.1.4 Multi-Range Channel View

Mouse operation for displaying multi-range channels is as follows:
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Transml'ied button
Figure 6.3-8 Multi-range channel view

1. Set and display the First range.

Click the channel at the left end of the First range.
2. While pressing the [Shift] key, click the channel at the right end of the First range.
3. Select the Second range.

While pressing the [Ctrl] key, click the channel at the left end of the Second range.
4. While pressing the [Ctrl] + [Shift] key, click the channel at the left end of the Second range.
5. Click the [Transmitted] button.

While pressing the [Ctrl] key, click the [Transmitted] button. Then, the TD image and the images
of the selected channels are mixed and displayed.

e T i T i =0
Tl bo bl 2 A== st [@WE 0 & o
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B.2pmjps [k 52y 512 pinek e}

Figure 6.3-9 Channel mixed view
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6.3.2 Color Mode Setting
6.3.2.1 Color Mode

The color mode switching method and channel color assignment are shown below.

Select the desired color mode from three modes; True Color, Custom Color, Grouped Color and Gray
Scale and switch the display.

To set the color mode, be sure to turn "ON" the [Treat as Spectral] button. (If it is turned "OFF,"
spectral information hidden.)

True Color bution

Customn Color button
Grouped Color button

Gray Scale bution

Treat as Spectral button

P fan e e X

% | B P\- = F_ - £ 1:;' ;.{‘, -ﬁ @ b éji a ﬁl@hh_: : 100% |+
e L E | |@ | ] = — | Oowe | (e e | (B |

Figure 6.3-10 Frozen window

* Settings of Custom Color, Grouped Color, Gray Scale
To configure detailed settings, use the LUTs window.
To Displaying the LUTs window is shown below.

Click the [Show LUTs window] button or right-click on the gray area (without any setting window
displayed) to display a menu as shown below.
Select [Visualization Controls] -> [LUTs] in the menu to open the LUTs window.
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Figure 6.3-11 Displaying the LUTs window

Displaying the True Color Image
Images of all channel data are displayed using the wavelength colors corresponding to the wavelength
range provided during data acquisition.

Colors that are approximately same as those viewed by bare eyes are displayed.

Click the [True Color] button to display the True color image.

True Color bution

Fm T ]
TS W 2 F-le-|ABanr [BEnE [0
@t EErm @Bz 3 cren [ Eat. [ HE |
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Figure 6.3-12 True Color image
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Displaying the Custom Color Image

Custom Colors are assigned to respective channel data and images are displayed using multiple channel
data.

Custom Color assignment uses the LUTs window.
Click the [Custom Color] button to display the Custom color image.

Customn Color button

b B - -l e, (@B E s [ ]]
E]EIE E(m| @ F = — | o o e | [ B | E

Figure 6.3-13 Custom Color button

Custom Color Setting

Click on the [Reference color] button, then opens the Select New Color window. For the Select New
Color window, see Section 6.3.2.2, "Select New Color Window."

. Reference color button

e | E— E—  E—
LUTs »| |

5 | ol ® || ustom Color ﬂ |
= R

Click "+ or ™" button to

increase/decrease the
e, ———— Reference color button.

Brightness | 1.0 Brighness @ Brightress | L0

[1} - - [1}

Baddeis = == St o]

Gamma - 41,00

Heold Shift key b control &l groups
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Figure 6.3-14 Custom Color setting window

* In Custom Color mode, channels between [Reference color] buttons are color-interpolated and
displayed.

Displaying the Grouped Color Image

With image acquired using the Spectral Detector, channels in a specified range can be grouped and colors
can be assigned by group.

Grouped Color assignment uses the LUTs window.

Click the [Grouped Color] button to display the Grouped color image.

EexlFrezmn ! R =l
= b R OE -G BP |EE1.1-',_ = [100% [=]

Grouped Color button @ | m— o ¢ et | G BH |

Figure 6.3-15 Grouped Color button

Grouped Color Setting

Click on the [Reference color] button, then opens the Select New Color window. For the Select New
Color window, see Section 6.3.2.2, "Select New Color Window."



6. Detection Mode SD

Ta change an area, pick
the border between
adjoining groups by the
mouse and move to the
right or left

Referance color
buttomn

LUTs = I_ |
~ ||| Gouped | |"

T M =
- |

£~ b Il M

Erighinzss

| 10| Brightness | 10| Brighiness | 10

Hacklevel | 0| Backlewsl | (| Sacklevel | o)
:......... ||] 1 X
D 1,00

Held Shift key to contral &l groups

IB””””'

Gamma

Page 29 of 53

Click "+ or =" button io
increase/decrease the
Reference color button.

Figure 6.3-16 Grouped Color setting window

* In Grouped Color mode, the area is split by the number set in [Reference color| button. Channels in
each area are all displayed with the same color.

* In the channel bar of image window, can change an area too. Click the group to change, then pick
the border between adjoining groups by the mouse and move to the right or left.

Bl el Slex S pod

Hmfx]
LI =R AR = L D

Figure 6.3-17 Grouped Color mode
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Displaying the Gray Scale Image

Each channel is displayed with Gray Scale (Monochrome 256 gradations).
Gray Scale assignment uses the LUTs window.

Click the [Gray Scale] button to display the Gray Scale image.

Gray Scale button

Figure 6.3-19 Gray Scale image

Gray Scale Setting
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Figure 6.3-20 Gray Scale setting window

* The pseudo color menu also allows changing the displayed color settings.

6.3.2.2 Select New Color Window
In this window, colors to be assigned to channels are selected.

Click the [Reference color] button on Custom Color or Grouped Color settings to display this window.

1. In the Select New Color window, select the desired tab from three [Color palette] tabs.

Select New Colar

—= Pakthe | Hu= | Wiawdength

_ [ | 1

Color palette tab

Figure 6.3-21 Select new color window (Palette)

E[Palette]

Select a color from red, green, blue, yellow, purple, cyan, and white. Colors; yellow, purple, and
cyan, support color weakness.
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2. Select the color to be assigned.
In the [Hue] and [ Wavelength] tabs, a numeric value can be directly entered or the bar displayed in
the color range can be moved to the right or left for selection.

Select New Color

| Pakette |HI.|: ; | Wenvelength |

Figure 6.3-22 Select new color window (Hue)

E[Hue]

A hue is set.

A hue in a range of 0 to 240 can be set.

A numeric value can be directly entered or the bar displayed in the color range can be moved to the

right or left for selection.

3. The selected color is displayed in [Sample].

Select New Color

S ) e O
Wavdength: | 458 I: nm e |

ISam:HE: - I

=3

Selected color
Figure 6.3-23 Select new color window (Wavelength)
E[Wavelength]

A color is set using a wavelength in the wavelength range.
A wavelength is specified with a numeric value or bar to select a wavelength color.
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6.3.3 Spectrum Profile

Brightness of the ROI area specified in the spectral image can be decomposed and displayed for each 32
channels.

6.3.3.1 Displaying the Spectrum Profile

1. Specify the ROI area in the spectral image. (If two or more ROI areas are selected, graphs are
displayed for the colors of the ROI selected areas on the profile graph.)

4 Faarmn R——
Tl I X E- - RS2 |EHEnN -

mEEEw B @s—|Bow e | B GRS

Specify the RO area
with RO drawing tool

Figure 6.3-24 Specify the ROI area (Spectral image)

2. As shown below, right-click on the gray area (without any setting window displayed) to display a
menu.
Select [Visualization Controls] -> [Spectrum Profile] in the menu to open Spectrum Profile.
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Figure 6.3-25 Displaying the Spectrum Profile
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Figure 6.3-26 Spectrum Profile (all ROI areas are displayed)

3. To display the ROI on the graph, remove the check mark from [Display All ROI] and select the
desired ROI from the ROI list.

ROl area selection Information of all RO areas is displayed.
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Figure 6.3-27 Spectrum Profile (displayed for each ROI area)
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X-axis: 32-channel spectral colors displayed.

Y-axis: ROI brightness value or background brightness value displayed.

6.3.3.2 Spectrum Profile Setting
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Figure 6.3-28 Spectrum Profile
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* If any fluorescence dye is added in [Add spectra] the ideal line of fluorescence dye reaction is
displayed on the graph and can be used as an indicator about whether the fluorescence dye is

correctly reacting.

Table 6.3-1 Summary of Spectrum Profile functions
Name Function

(1) Unmix Separates the wavelength information of a spectral image

and displays an Unmixing image.

For Unmix, see Section 6.3.4, "Spectral Unmixing Setting.'

(2) Manage Stored Spectra Displays the item registered in Stored.
(3) Export Exports numeric data to Microsoft Excel.
(4) Display All ROI Displays all of the active ROls.

(5) Vertical Scale Absolute .II

Enlarges the window assuming that the brightness
minimum to maximum displayed in the graph as 100%.

Vertical Scale Normalized W

Displays the brightness of each ROI in the Y-axis direction
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Scale to cursor

Free cursor

Cursor to maximum

Cursor to minimum

(6) Options

(7) Find Spectra

(8) Define
(9) Clear

(10) Store Spectrum

(11) Move Up

Move down

Add spectra

Remove spectra
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as a relative value to 100%. (Normalizing correction)
Calculates the aberration of the curve so that the cross

point between bar graphs will be Y:1 and displays a
relative graph.

Displays a cursor that can be moved to any position. When
the cursor is picked with the mouse, brightness of the pixel
at the cursor position can be checked as information.

e

it
Moves the cursor to the maximum value of the specified
ROIfs brightness.

f

|II ¥
i

Moves the cursor to the minimum value (0 or larger) of the
specified ROIfs brightness.

3

Opens the Options window for Spectrum Profile.

Automatically detects spectra.

Specifies the number of classifications (2 to 4) for spectra
to automatically separate the wavelength or use "Auto
Search" for separation without specifying the number of
classifications.

Opens the Simple ROI Editor tool.

Clears the ROI area specified in the image.
(Before clearing, a confirmation message is displayed.)

Stores the user-defined spectrum (wavelength information).
The spectrum defined here is also added to the fluorescence
dye selection list in the Optical path window.

r

Brings the selected spectra to one line above.

r

Brings the selected spectra to one line below.
+III
Adds a spectrum as an indicator.

Removes a spectrum as an indicator.
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6.3.3.3 Registering Spectrum and the Usage
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The spectrum (wavelength information) defined in the Spectrum Profile window by the user is available

as fluorescence dye on the Optical path window.

1. Click the [Store Spectrum] button to display the Store Spectrum window.

Store Spectrum batton

Sperteum Profle x

L | Mg Soeed Soeins. Bt v | [ Deply il || [T T X

Figure 6.3-29 Spectrum Profile

2. Enter a fluorescence dye name in the [Spectrum Name:] field and click the [OK] button.

| Store Spectrum

Spectrum MName:

Enter a fluorescence dye name

N5 Lab 001

]

Ok bution Ok

Cancel ]

| o

Figure 6.3-30 Store Spectrum

3. Display the Optical path window.
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Figure 6.3-31 Filter and Dye window

4. Select the registered fluorescence dye name from the fluorescence dye selection menu of the

selected channel.
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The window to select the excitation laser wavelength to be used appears.
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Figure 6.3-32 Optical path window (for auto mode)

5. Select the excitation laser wavelength to be used for this fluorescence dye and click the [OK]
button.
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Figure 6.3-33 Selecting excitation laser

The fluorescence dye name and the excitation laser wavelength of the selected channel are updated.
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Figure 6.3-34 Optical path window (for auto mode)
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* When changing the excitation laser wavelength defined for each fluorescence dye
If you click the fluorescence dye name while pressing the [Ctrl] key with the fluorescence dye
(for which you want to change the excitation laser wavelength) set for the channel, the
excitation laser selection window (described in step 5) appears.
Confirm that the displayed fluorescence dye name is that for which you want to change the
excitation laser wavelength, and then re-set the excitation laser wavelength.

6.3.4 Spectral Unmixing Setting

Separate the wavelength information of a spectral image and display an Unmixing image.

If wavelengths overlap (because multiple fluorescence dyes are in use) and differences are hard to
identify, wavelength information can be separated and displayed.

6.3.4.1 Displaying the Spectral Unmixing Setting

1. Specify the wavelength to be separated in the spectral image or on the Frozen window using the
ROI area.

Li b b R Er - B  |EE |0 E s

Specify the ROl area
with ROI drawing tool

AT pmgn ool 511 515 poms P4l

Figure 6.3-35 Specifying the ROI area (Spectral image)

2. Open the Spectral Unmixing Setting window.
Select [Imagen-> [Spectral Unmixing Setting...non the menu bar.
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Figure 6.3-36 Displaying Spectral Unmixing Setting window

3. If[ROIs] is selected from [Category:] in [Source Elements], [Elements:] displays the elements
(ROIs) of the target to be separated.
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Figure 6.3-37 Spectral Unmixing Setting
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4. Using the [Add] button, add the elements of the target to be separated from [Elements:] in [Source
Elements] to [Unmixing Elements].

Spectral Unmbdng Setting
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Figure 6.3-38 Spectral Unmixing Setting

5. Click the [Unmix] button to open the unmixed image window separately from the Frozen window.

Spactral Unmixing Satting EI

Expinos Eevesnbs Ui i Bzresrls

T Fast Linres skl Ctarain dar Tharnal i =
Aals - e Lol
Liar Diafingd 1 #1-Standand — -
o cted S g 22<kardand -
Al #3<randard —_— -
Lirmcefud
Alexa Fluss
Coparine Dryes -

Search: x| _-E“___f_.i
& L-Stardand

£2-Stardsnd

£3Stardand

Figure 6.3-39 Spectral Unmixing Setting
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Figure 6.3-40 Spectral Unmixing view

* In addition to specifying using the ROI area, wavelength information can be separated by specifying
the fluorescence dye in use.
However, noise provided upon image acquisition may appear.

* If the image as a result of normal Unmix looks ambiguous, performing Unmix with the [Fast Unmix]
check box selected may lead to a good result.

* Specifying the background color of ROL
As shown below, specify the ROI area in the part to be designated as the background color.
Right-click the mouse on the created ROI area to display a menu.
From the menu, select [Use as Background ROI].
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Figure 6.3-41 Changing the setting of the ROI area
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Figure 6.3-42 Spectral Unmixing view

6.3.4.2 Spectral Unmixing Setting
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Figure 6.3-43 Spectral Unmixing Setting

Table 6.3-2 Summary of Spectral Unmixing Setting functions

Name Function
(1) Category: Displays the category of the ROI, user-registered
wavelength information, fluorescence dye, etc.
(2) Add> Selects the elements of the target to be separated from
[Elements:] and adds to [Unmixing Elements].
(3) Elements: Selects the elements of the target to be separated.
(4) Fast Unmix If check is turned "ON," the calculation algorithm is

simplified and higher-speed separation is performed
compared with normal Unmix.

* Since Live Unmixing uses high-speed calculations
unlike normal Unmix, Fast Unmix is not applied even
if this check box is selected.

(5) Add Remainder Channel This function enables calculation of remainder data in the
Unmxing calculation.
When selected, the remainder data is shown as an image in
the Unmixing calculation result.
When deselected, the remainder data is not shown.

6) O S
(6) Open 63

Retrieves the setting information saved in an XML file.

(7) Save L'i_"

Writes the setting information in an XML file and saves it.
(8) Move the Element one line
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Brings the selected Element to one line above.
(9) Move the Element one line

down

Brings the selected Element to one line below.

(10) Remove the Element pd
Removes the selected Element.

(11) Remove all %
Removes all Elements.

(12) Color The graph color and post-Unmix image can be set to any
color.

(13) Remove Spectra Enabled only when [User Defined] or [From Blind

Unmixing] is selected for [Category:] area.
Removes the items selected in [Elements:] area.

(14) Rename Spectrum Enabled only when [User Defined] or [From Blind
Unmixing] is selected for [Category:] area.
Changes the names of items selected in [Elements:] area.

Note:
[Remainder data]

The Remainder data is used as a quality standard for the data produced by the Unmix
calculation.

The Remainder data is represented as an absolute value for the total of differences between
measurement data (b) and the total of Unmixed data (a).

(a) Total of unmixed data: by Spectrum for measurement data: Remainder= | {b)-{a) |

P2 N N

S =3 few R( A Remainder = > [S(A)— E(A) |
A

S(A ) = total unmixed data Ef{A) = measurement data
In=unmixed data Ri A= data used as calculation elements

This data is added as one channel data to Unmixed data.

6.3.5 Live Unmixing
Live observation is available in the state where spectral images are separated for each wavelength.
6.3.5.1 Displaying the Live Unmixing

1. Specify the wavelength to be separated in the spectral image using the ROI area.
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Figure 6.3-44 Specify the ROI area (Spectral image)

2. Open the Spectral Unmixing Setting window.
Select [Imagen-> [Spectral Unmixing Setting...] on the menu bar.

B sli-fwewn ik - Frase|

B fo A e e RO e e Geea Ry [eaten e frem  peeios
e B oot [ I T ook | pd 200w [m
Aa N i

=

.......

Figure 6.3-45 Displaying the Spectral Unmixing Setting window

3. If[ROIs] is selected from [Category:] in [Source Elements], [Elements:] displays the elements
(ROIs) of the target to be separated.
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Figure 6.3-46 Spectral Unmixing Setting

4. Using the [Add] button, add the elements of the target to be separated from [Elements:] in [Source
Elements] to [Unmixing Elements].
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Figure 6.3-47 Spectral Unmixing Setting

5. Click the [Close] button to confirm the wavelength you want to separate.
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(If you click the [Unmix] button instead, normal Unmix image starts to be captured.)
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Figure 6.3-48 Spectral Unmixing Setting

* Fast Unmix
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Since Live Unmixing uses high-speed calculations unlike normal Unmix, Fast Unmix is not
applied even if the [Fast Unmix] check box is selected.

* In addition to specifying using the ROI area, wavelength information can be separated by
specifying the fluorescence dye in use.

However, noise provided upon image acquisition may appear.

6. Click the [Live Unmixing] button on the horizontal toolbar. If the wavelength to be separated is not
specified, the message of "Invalid unmixing definition no unmixing elements defined." appears.

Live Unmixing button
| & Wis-Bemres 4R - [Frooen]

Be Edt Agew Cadbabon  jrege  ROD Pmanurm
e R -ﬂl‘l_ﬁ_lﬁvi

]

o M i W e e e
- I HTEL o | ol 1o [=] | S

ot | | @

=5 o +

e

0 WA e Ty | ki (3 [E| Oustonine -
=~ [t Frapen =08
R Al e

B(E s = as =]

Figure 6.3-49 Live Unmixing
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* Alternative method of switching to Live Unmixing
As shown in the figure on the right, select [Image] -> [Live Unmixing] on the menu bar.
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Figure 6.3-50 Switching to Live Unmixing

7. Click the [Live] button, the live image is switched to the Unmix live image.
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Figure 6.3-51 Acquiring the Unmix live image
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Figure 6.3-52 Live Unmixing

* Click the [Live Unmixing] button or select [Image] -> [Live Unmixing] on the menu bar again
to return to the regular live image.

6.3.6 Blind Unmix

Automatically search for typical spectra and display an Unmix image separated by the spectral
wavelength information.

If wavelengths overlap (because multiple fluorescence dyes are in use) and differences are hard to
identify, wavelength information can be separated and displayed.

Blind Unmix allows automatic separation by specifying the number of classifications or separation
without specifying the number of classifications by using [ Auto Search.]

6.3.6.1 Displaying the Blind Unmix image

1. Open the Blind Unmix window while the acquired spectral image is displayed.
Select [Image] -> [Blind Unmixing...] on the menu bar.

2. To specity the number of classifications, select one from [2] to [4] radio button in the Number of
Classifications pane.
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Select [Auto Search] radio button when not specifying the number of classifications.

3. Click the [Find] button to execute the Blind Unmix.
On completion of Blind Unmix, an image window opens for the image unmixed with the detected

spectra.
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Figure 6.3-53 Blind Unmix window
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Figure 6.3-54 Spectral Unmixing view
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6.3.6.2 Setting for Blind Unmix window

oy

Blind Unmixing 3]
Number of Classifications

® -

@3
4

() Auto Search

) Backaround E
(3) i [ | Remainder Find e (4)

Figure 6.3-55 Blind Unmix window

Table 6.3-3 Summary of Blind Unmix window functions
Name Function

(1) Number of Classifications Allows you to select the number of classifications for
automatic separation of spectral wavelength information.

Number of Classifications [2] to [4]:
Automatically separate the spectral wavelength information
by the specified number of classifications.

Auto Search:
Automatically separate the spectral wavelength information
without specifying the number of classifications.

(2) Background Allows you to set the threshold for elimination of the
background offset noise.
0 to 4095 is specifiable.
For a 16-bit spectral image, 0 to 65535 is specifiable.
(Specifying the maximum value causes all to be regarded
as background offset noise and no spectral wavelength
information to be detected.)

(3) Remainder This function enables calculation of remainder data in the
Unmixing calculation.
When selected, the remainder data is shown as an image in
the Unmixing calculation result.
When deselected, the remainder data is not shown.

(4) Find Starts automatic detection of the spectral wavelength
information.
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7 Detection Mode VF

This chapter describes the settings for the Virtual Filter mode (VF).

The Virtual Filter is a function that provides up to four binning groups for up to 32 channels spectral
data and adjusts brightness of each group.

7.1 Filter and Dye Window

This window enables to set the Optical path.

The Virtual Filter detection mode can be used when the optical path changeover lever on the C2 scan
head is set to the [Spectrum] position and the Virtual Filter (VF) is selected as the detection mode in the
Optical path window.

7.1.1 Structure of Filter and Dye Window

i (1

Fler zrwd Dy |
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hd il=wa Fluor 6610 B aobormser urn AN 555715

Figure 7.1-1 Filter and Dye window (VF-use)

Table 7.1-1 Functions of Filter and Dye window (VF-use)
Name Function

(1) Detector Indicates that the Virtual Filter detection mode [VF] is used when
the optical path changeover lever on the C2 scan head is set to the
[Spectrum] position and the Virtual Filter (VF) is selected as the
detection mode in the Optical path window.

(2) Setting button Opens the Optical path window.

To use, select the detector, the dichroic mirror, the channel,
fluorescence dye for each channel, laser and others.

(3) Status Indicates for the settings for each channel (fluorescence dye
name, laser wavelength, and wavelength band to be acquired).

(4) TD Indicates the status of the motorized transmitted detector.

(5) TD IN/OUT button Sets/removes the motorized transmitted detector in/from the
optical path.

(IN = Set in the optical path/ OUT = Remove from the optical
path)
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As for the case where the TD IN/OUT button is not displayed, it
will be displayed when the motorized transmitted detector is set
in the optical path in the Optical path window.

(6) Close mechanical  If unchecked, the shutter remains open during the ND image
shutter during acquisition.
experiment As the shutter is not opened/closed every image acquisition, the
time for the image acquisition can be shortened.

* During the interval period, laser power is automatically
changed to the minimum but the laser cannot be shut off
completely because the shutter is left open.

(7) Eye Port button Changes optical path to eye port.
Each function on the C2plus Settings window becomes non-
selectable when the Eye Port button is selected.

e Optical Configuration

Individual data items set in the Virtual Filter mode (VF) can be managed
collectively with the Optical Configuration window.

For storing and retrieving the [Optical Configuration] settings, see the sections
concerning the optical configuration in the '""NIS-Elements AR (Advanced
Research) User's Guide."

e Time-lapse image acquisition using the Virtual Filter (VF) mode

Detector setting change takes time because the spectral detector is used in the
Virtual Filter (VF) mode. For this reason, the frame time may be longer than the
estimated time.

7.1.2 Setting the Optical Path

Click the [Setting] button of the Filter and Dye window to display the Optical path window.

The Virtual Filter detection mode [VF] setting screen is displayed when the optical path changeover
lever on the C2 scan head is set to the [Spectrum] position and the Virtual Filter (VF) is selected as the
detection mode in the Optical path window.

There are two modes available for Optical path setting, [Auto] and [Manual].
Normally, the auto mode should be used.

: _ DHECHY s e mesChieCH S ] e
Setiing bution - IE"'-;“_ T = e -
: - [~ ST
Tha FIC a0 T
o L - ]
s

Figure 7.1-2 Filter and Dye window (VF-use)
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Figure 7.1-3 Optical path window (for auto mode, VF-use)

7.1.3 Optical Path Window
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Figure 7.1-4 Optical path window (for manual mode, VF-use)

Table 7.1-2  Functions of Optical path window (VF-use)

Name Function
(1) Detection mode selection Enabled to select the Virtual Filter mode (VF).
button Binning is performed for the spectral data of the

concurrent 32 channels to group it into up to four
groups, enabling acquisition of an image of light of a

specified wavelength range.

(2) Mode selector Selects the desired mode for setting the Optical path.

Auto -
Activates the auto mode.

Once the fluorescence dye to be used is selected, the
appropriate laser, the dichroic mirror, and the
wavelength range acquired from the virtual channel

are automatically selected.

Manual -
Activates the manual mode.

Enables to set all of the laser, the dichroic mirror, and
the wavelength range acquired from the virtual

channel to be used manually.
(3) Excitation laser indicator Displays the current setting for the laser.

Page 4 of 29
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(4) Channel selection check box

(6) Sorting fluorescence dye list

(6) Channel color setting button

(7) Fluorescence dye
selection/input:

(8) Excitation laser select

(9) Rainbow chart

(10) Acquisition range for each
virtual channel slider bar

(11) 1st Dichroic mirror select

(12) Motorized transmitted detector

Page 5 of 29

The currently set laser icon is displayed in a large size,
and the optical path is indicated.

Enables to select the channels to be used. (Up to 4
channel.)

Sorts the fluorescence dye list according to the
selected type.

ABC:
Displays the list in alphabetical order.

Emission:
Displays the list in the order of peak wavelength of
fluorescence intensity.

Excitation:
Displays the list in excitation wavelength order.

Displays the Color Selection window, enables to set
the desired color for each channel.

In auto mode -
Selects the fluorescence dye name to be used for each
channel.

In manual mode -
Selects the in-use fluorescence dye name for each
channel or enters an arbitrary channel name.

These menus are only effective while in the manual
mode.

Enables to set the laser wavelength that is set with the
software configuration, regardless of the setting of the
Filter cube display/select.

Provides the following information:

e Wavelength band for which to acquire images
(shown in color and value for each channel)

e Spectral profile of fluorescence dye

o Excitation laser for fluorescence dye

e A color band indicating the wavelengths in the
entire band (400 to 750 nm)

e Scale of the wavelengths in the entire band (400 to
750 nm)

Specifies the laser wavelength range to be acquired for
each virtual channel.

* When shifting the slider bar in Auto mode, the
Mode selector changes to manual mode.

This menu is only effective while in the manual mode.
Enables to manually select the 1st Dichroic mirror to
be used.
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selection button

When the motorized transmitted detector is in use,
brings the transmitted detector into the Optical path, to
enable the ability.

Clr
Brings the transmitted detector out of the Optical path,
to disable the ability.

(13) ND filter installation icon An icon is displayed on the line of laser with ND filter
installed.

* This icon indicates whether ND filter is installed or
not, and does not indicate insertion or removal of
ND filter (IN = Insert in the optical path, OUT =
Remove from the optical path).

Insertion or removal of ND filter is performed on
the Acquisition window.

(14) OK button Confirms the Optical path settings applied and closes
the Optical path window.

(15) Cancel button Discards the Optical path settings applied and closes
the Optical path window.

e About switching between SD and VF

SD -> VEF:
The last settings in the Virtual Filter mode (VF) are recalled.

VF -> SD:
The last settings in the Spectral Detector mode (SD) are recalled.

e About the setting condition when the setting mode is switched

Auto mode -> Manual mode:
The entire settings in the Auto mode are retained.

Manual mode -> Auto mode:
The fluorescence dye with the same channel name as set in the manual mode is
automatically selected.
If the same fluorescence dye name does not exist in the list, a fluorescence dye
detectable by the laser wavelength is automatically selected from the list.

In the Auto mode, the resolution and the number of channels are automatically set

so as to accommodate the wavelength range to detect all of the selected fluorescence
dyes.

7.1.4 Optical Path Window Switching Tab
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By selecting the manual mode at setting mode, the tab for switching between [Detector] and [Grating
Settings] is displayed on the right top of the Optical path window.

7.1.4.1 Detector Tab
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Figure 7.1-5 Optical path window (Detector tab)

Table 7.1-3 Functions of Detector tab

Name Function
(1) Resolution Displays the wavelength resolution currently set.
(2) Channels Displays the number of channels (number of PMTs) currently set.
(3) Binning The number of channel binning is fixed to 1.
(4) Acquisition range  Specifies the laser wavelength range to be acquired for each
for each virtual virtual channel.

channel slider bar
The wavelength range can be overlapped between channels.
The settable range is the grating range (the gray zone indicated in
the rainbow chart).

7.1.4.2 Grating Settings Tab

The [Grating Settings] tab is displayed only when the manual mode is selected at setting mode.
Set the range for grating and set the wavelength range for the channels selected within the range.
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Figure 7.1-6 Optical path window (Grating Settings tab)

Table 7.1-4 Functions of Grating Settings tab

Name Function
(1) Resolution Selects a wavelength resolution.
Selectable from 2.5, 5, or 10 nm.
(2) Channels The number of channel is fixed to 32.
(3) Binning The number of channel binning is fixed to 1.
(4) Grating range Sets a wavelength range in a wavelength range from 400 nm to
setting bar 750 nm.

The range depends on the grating resolution.
It is shiftable horizontally but the width of the bar cannot be
reduced.

(5) Start Displays the start wavelength of the Grating range currently
selected.
The right and left buttons cannot be used when the Virtual Filter
mode is selected.

(6) Al In the currently selected wavelength range, enables shifting to the
right or left in units of 0.25 nm without changing the width of the
wavelength.

(7) End Displays the end wavelength of the Grating range currently
selected.

The right and left buttons cannot be used when the Virtual Filter
mode is selected.

(8) Enlarge button Enlarges the rainbow chart.
The display is switched in three levels.

* If the grating range is changed in the Grating Settings tab, return to the Detector tab and reset the
acquisition range for each virtual channel.
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7.2 Acquisition Window

The Acquisition window enables to set PMT brightness (detection sensitivity), laser power, and pinhole

size.

7.2.1 Structure of Acquisition Window

T (8] [F
I:i:l—ﬁlﬂjmpanwmm ""“j !_ﬁ'j | Setact A1 Channela |
[ #—— (g}
(2] g 30 A ﬁ - m
|| e B _:_}: k15l (=) es — Displays laser
: power value
[3)=7" Eh3 mtcn=poen L ser 39000
Gan 4 7 [ | o
llﬁ:l_-iTl'-:] 4 BT ' * i) [ 8] oo ':
O —Traw » [T % |
: i 4 | * 125 | S {11}
(10) _+lm"°] .- '::-r z | A, = » 1] |
[0 /] A% e
thickness of aptical secban 1 L.28ur
Opiical Resolution 1 0, 13 un | Optmize |

(12}

L

(13}

Figure 7.2-1 Acquisition window (VF-use)

Table 7.2-1 Functions of Acquisition window (VF-use)

(1)

2)
3)

(4)
)

Name

Laser power monitor
button

Brightness adjustment
for each channel

Channel selection

Select All Channels
button

Laser ON/OFF button

Function

Displays the laser power value (integer obtained after A/D
conversion divided by 10) of the current channel by clicking
this button.

During the image acquisition, the laser power cannot be
measured and this button is grayed out.

For each of the virtual channels, use the Gain Laser and ND
filter IN/OUT controls to adjust the brightness of the live image.
Selects the virtual channels (Chl to Ch4, and/or TD) to acquire
the desired images. Do this by adding a check mark.

When acquiring the transmitted image (TD image) only, see
Section 7.2.1.2, "When Acquiring Transmitted Image Only."

Selects all channels for acquiring images.

Selects whether the laser is emitted or not.

* When LU-NV is in use, this button is grayed out and is
disabled while the button on the front panel of the laser unit
is OFF or blinking.
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(6) Fluorescence dye
name indication

(7) Channel color

(8) Laser wavelength
indication

(9) SiHV

(10) Pinhole

(11) Brightness adjustment
for transmitted
detector

(12) AG button

(13) Auto Gain setting
button

(14) Optimize button
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The laser is emitted.

OM status
The AOTF shutter closes and the laser power value

becomes 0.

oFf staws ~ When switched from OFF to ON, the laser power
value set in the previous ON status is applied.

The fluorescence dye name specified in the Optical path
window is indicated.

Displays the channel color specified in the Optical path
window.

The currently selected laser wavelength is indicated.

Adjusts HV of the Spectral detector.
Adjusts the pinhole size.
For pinhole size, see Section 7.2.3, "Setting the Pinhole."

For the transmitted detector, use the HV and Offset controls to
adjust the brightness of the live image.

Automatically adjusts the Si HV value (Si HV gain) of the
currently selected channel to the optimum values.

For Auto Gain, see Section 7.2.4, "Auto Gain."

Sets the ratio of saturation pixels used for automatic Si HV gain
correction. The window for range of the ratio of saturation
pixels settings appears when this button is clicked.

For setting for ratio of saturation pixels, see "Setting for ratio of
saturation pixels" in the Section 7.2.4, "Auto Gain."

Displays the XYZ Size Setup window.

In the XYZ Size Setup window, the calculation method of the
recommended values of the resolution, zoom magnification, and
Z stack step size can be set.

For the XYZ Size Setup window, see Section 7.2.1.1,
"Recommended Value Indication/Automatic Application."

7.2.1.1 Recommended Value Indication/Automatic Application

By the function of the recommended value indication/automatic application, the recommended values of
the appropriate resolution, zoom magnification, and Z stack step size are calculated based on the
objective type and the selected excitation wavelength.

Using the calculated recommended values enables the image acquisition clearer and with less damage to

the sample.
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Recommended Value Automatic Application

To automatically apply the recommended values to the parameters, set the [Nyquist XY] button of the
Scan Area window to ON.

C2plus Scan Area =
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Figure 7.2-2 Scan Area window
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Figure 7.2-3 Location of Recommended Value Indication

* When the laser or objective in use is changed, the recommended values are recalculated, and newly
indicated and automatically applied.
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Recommended Value Settings
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Detailed settings of the recommended values are made in the XYZ Size Setup window that is displayed
by clicking the [Optimize] button of the Acquisition window.

If the [Nyquist XY] button of the Scan Area window is ON, the recommended values are automatically
applied to the parameters.
Or if the [Nyquist XY] button is OFF, the recommended values of the scan size and zoom are indicated
in the Scan setting window.

¥¥Z Size Setup ==
- Keep Pixel Size (XY)
(1) s () Zaam Preference

(2)

(4) m—

Dwel trme: same
FOY; different
Mo, Poesls: came

(") Aegoiution Preference || Use Crapping o=

Dl time: different
FI¥: came if not aopped
b, Piezls: same if cropped

Supoest=d Step (Z)

(@) Recommendzd (2 ~ 1,3 FWHM)
) Half Qverlap (2 = 172 FWHM)
) Minimum Overlzp (2 = FYHM)
) Perfect Voxel (Z =X = 1)

(3)

(6)

Figure 7.2-4 XYZ Size Setup window

Table 7.2-2 Functions of XYZ Size Setup window

Name

(1) Zoom Preference
(2) Resolution Preference

(3) Use Cropping

Function

When the [Nyquist XY] button is ON, keeps the scan size

and applied the recommended value of the zoom.

When the [Nyquist XY] button is ON, keeps the zoom and

applied the recommended value of the scan size.

Fits the scan size in detail by using Crop Scan.

Sets the Z step size calculation method.

Recommend (Z71/3 Approximately one third of the thickness

FWHM)
Half Overlap

(4) Suggested Step (Z) (Z=1/2 FWHM)

(5) OK button

Minimum Overlap
(Z=FWHM)

Perfect Voxel
(Z=X=Y)

of optical section (FWHM value).

One half of the thickness of optical
section (FWHM value).

The thickness of optical section (FWHM
value).

Value same as the pixel size.

Confirms the XYZ Size Setup applied and closes the XYZ
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Size Setup window.

(6) Cancel button Discards the XYZ Size Setup applied and closes the XYZ
Size Setup window.

7.2.1.2 When Acquiring Transmitted Image Only

By using the TD channel, you can acquire the image with the TD channel only.

1. Display the Optical path window.
Select a channel for the laser power control and deselect other unnecessary channel's check box.

* Even when the multiple channels are selected in the Optical path window, the image with the
TD channel only can be acquired by deselecting the unnecessary check box in the Acquisition
window. In this case, the laser power value of the channel that is deselected at last is used for
acquiring the TD image.
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Figure 7.2-5 Optical path window (VF-use)

2. Set the transmitted detector into the optical path and then click the [OK] button to close the
Optical path window.

IZI"‘

Figure 7.2-6 Optical path window (VF-use)

3. Use the HV and Offset controls of the transmitted detector to adjust the brightness of the live
image.

4. Use a channel that remains to "On" to control the laser power to set the laser power value.

5. Deselect the unnecessary check boxes other than TD.
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Figure 7.2-7 Acquisition window (VF-use)

6. Acquire the image.

7.2.2 Setting Image Brightness

For the live images of each Virtual channel, adjust Gain, Laser, ND filter IN/OUT, Si HV, HV (TD),
and Offset (TD) to obtain clear images.
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Figure 7.2-8 Setting the live image brightness (VF-use)

Table 7.2-3 Brightness adjustment functions for the live image (VF-use)

Name Function
(1) Gain Sets the PMT Gain.
Slider bar:

Slides to the right or left to set the gain value.
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Arrow buttons:
Click either arrow button to increase or decrease the gain value
stepwise.

Direct entry in gain value display field:
Type the desired setting value.

(2) Laser (*) Sets the laser power value.

Slider bar:
Slides to the right or left to set the laser power value.

Arrow buttons:
Click either arrow button to increase or decrease the laser power
value stepwise.

Direct entry in laser power value display field:
Type the desired setting value.
(3) SiHV Adjusts HV of the Spectral detector. (Applied to all Virtual channel
groups.)

Slider bar:
Slides to the right or left to set the Si HV value.

Arrow buttons:
Click either arrow button to increase or decrease the Si HV value
stepwise.

Direct entry in Si HV value display field:
Type the desired setting value.

(4) HV Sets the voltage to be applied to the transmitted detector.

Slider bar:
Slides to the right or left to set the HV value.

Arrow buttons:
Click either arrow button to increase or decrease the HV value
stepwise.

Direct entry in HV value display field:
Type the desired setting value.

(5) Offset Sets the offset value of the transmitted detector.

Slider bar:
Slides to the right or left to set the offset value.

Arrow buttons:
Click either arrow button to increase or decrease the offset value
stepwise.
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Direct entry in offset value display field:
Type the desired setting value.
(6) ND filter IN/OUT Inserts/removes the ND filter in/from the optical path. (IN = Insert in
button (*) the optical path/ OUT = Remove from the optical path)
This button is displayed only for lasers that can control
insertion/removal of ND filter.

* When LU-NV is in use, this function is grayed out and is disabled while the button on the front panel
of the laser unit is OFF or blinking.

PMT Overload

If too much gain is applied to the illumination intensity, the gain is automatically shut down to
protect PMT and/or transmitted detector (TD), and then following PMT Overload dialog box is
displayed.

Dilalog =%

Aogrode: ) EventCode: I Message SpacinumPHT Overned

________

Figure 7.2-9 PMT Overload dialog box

7.2.3 Setting the Pinhole
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Figure 7.2-10 Setting the Pinhole (VF-use)

Table 7.2-4 Pinhole setting functions (VF-use)

Name Function
(1) Pinhole size Sets a pinhole size for C2 system.
setting
Slider bar:

Slides to the right or left to set the pinhole size. (Unit: A.U.)

Arrow buttons:
Click either arrow button to increase or decrease the pinhole size
stepwise.

Direct entry in pinhole size display field:
Type the desired setting value.

(2) Pinhole button  Displays the A.U. Calculation Settings window to calculate the
pinhole size.
(For A.U. Calculation Settings, see Section 7.2.3.1, "Calculation
Settings for Pinhole Size.")

(3) Home Changes the pinhole to the predetermined home position.
The value of the home position can be changed in the A.U.
Calculation Settings window.
(For A.U. Calculation Settings, see Section 7.2.3.1, "Calculation
Settings for Pinhole Size.")

(4) Pinhole size Indicates pinhole size of C2 system. (Unit: pm)

(5) thickness of Indicates the FWHM (full width at half maximum) of z airy disk.
optical section

(6) Optical The actual size of 1 pixel square calculated from the optical
Resolution information (for objectives and scan parameters) and the size
acquired from an image.
(7) Reference Selects the excitation wavelength as the reference of the automatic
excitation calculation of the pinhole size from the laser wavelengths, or enter it

wavelength for  manually in the A.U. Calculation Settings window. (For A.U.
the pinhole size  Calculation Settings, see Section 7.2.3.1, "Calculation Settings for
calculation Pinhole Size.")

7.2.3.1 Calculation Settings for Pinhole Size

This section describes the setting window for calculating the pinhole size.

Click the [Pinhole] button in Acquisition window, the A.U. Calculation Settings window appears.
(Usually, the [Recommend] is selected to enable automatic calculation. [Recommend] calculates the
A.U. value by using the Nikon-recommended EM and NA values.)
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Cancel (7}

Figure 7.2-11 A.U. Calculation Settings window

Table 7.2-5 A.U. Calculation Settings window

Name

(1) Select calculation

2)

3)

(4)

method

EM:emission
wavelength[pum]

NA:Numerical
Aperture

"Airy" Home Position

Function

Recommend -
Sets parameters automatically. (Nikon recommended)

User Setting -
Allows the user to manually set parameters.

Selected Laser wavelength -

Calculates parameters by using the laser wavelength selected in
the pinhole combo box of the Acquisition window as the
emission wavelength (EM value).

The wavelength displayed in the combo box is to be the laser
wavelength set in the Optical Setting window.

Manual -

Allows the user to manually set parameters. (The parameter is
calculated with the input value as the emission wavelength (EM
value).)

Enter the value directly from the keyboard.

Sets refractive index of the objective.

NA_obj(NA of objective lens) -

Regardless of whether or not the objective NA value exceeds
the refractive index of the sample, executes calculation by using
the objective NA as the calculation parameter.

Min(NA_obj, NA_sample) -

When the objective NA value does not exceed the refractive
index of the sample, executes calculation by using the objective
NA as the calculation parameter. When the objective NA value
exceeds the refractive index of the sample, executes calculation
by using the sample refractive index.

Sets a home position of pinhole.
Enter the value directly from the keyboard.

The pinhole size can be selected from six types in C2.
Therefore, if the entered value does not match any of the types,
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e size that is larger than and the closest to the entered value is
set as the home position.

(5) Keep A.U. check box When checked, the pinhole size is fixed by the A.U. when the
selected wavelength or objective is changed. (However changes

by the um.)
When unchecked, the pinhole size is fixed by the um. (However

changes by the A.U.)

The pinhole size can be selected from six types in C2.
Therefore, if the to-be-fixed A.U. value does not match any of
the types, the size that is larger than and the closest to the A.U.
value is selected.

(6) OK button Confirms the A.U. Calculation Settings applied and closes the
A.U. Calculation Settings window.
(7) Cancel button Discards the A.U. Calculation Settings applied and closes the

A.U. Calculation Settings window.

7.2.4 Auto Gain

Auto Gain is a function to automatically correct the value of Si HV gain to set the optimum image

brightness.
Automatic Si HV gain correction is performed within the predetermined range of the ratio of saturation

pixels.

Automatic Si HV gain correction is performed only Si HV.
For a TD, automatic adjustment is performed when it is selected.

After execution of Auto Gain, in the window indicating the progress of Auto Gain, the correction values
actually used (ratio of saturation pixels) are displayed.
If Auto Gain failed, "x" is indicated and the Si HV value returns to its original value.

e When setting the line scan, Auto Gain cannot be executed.
e During execution of Auto Gain, do not perform manual adjustments in the
Acquisition window.
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Figure 7.2-12 Execution of Auto Gain (VF-use)
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Set the maximum and minimum value for the ratio of saturation pixels used for automatic Si HV gain

correction.

Click the [Auto Gain Setting] button to display the Auto gain setup window.

Set the maximum and minimum value for the ratio of saturation pixels in the Auto gain setup window.

e
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Figure 7.2-14 Displaying the Auto gain setup window
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Figure 7.2-15 Setting for ratio of saturation pixels

Table 7.2-6 Setting for ratio of saturation pixels

Name Function
(1) Target Maximal Specifies the application ratio of the setting of the ratio of saturation
Intensity pixels.
Sets the percentage (%) of the maximum value to be applied.
(2) Advanced If checked, advanced settings of the ratio of saturation pixels are
Settings enabled.

(3) Overillumination Minimum  Sets the minimum value for ratio of saturation pixels.
Tolerance (Area) Maximum  Sets the maximum value for ratio of saturation pixels.
(4) Perform in Find If checked, execution in the Find mode is enabled.

Mode (fast)
(5) Perform Auto If checked, the offset value is set automatically.
Offset
(6) OK button Confirms the settings of Auto gain setup applied and closes the Auto

gain setup window.

(7) Cancel button Discards the settings of Auto gain setup applied and closes the Auto
gain setup window.

7.3 Various Views (Virtual Filter mode-use)

This section describes various Virtual Filter mode (VF) views.

7.3.1 Channel View Setting
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7.3.1.1 Channel Mixed View

Images acquired in the Virtual Filter mode (VF) are displayed in the method suitable to the purpose.

All image

The [All] tab is selected, all the virtual channels are mixed to display.
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Figure 7.3-1 All image

Each channel image

To display the image of each virtual channel, select the tab corresponding to the channel.
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Figure 7.3-2 Each channel image
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Figure 7.3-3 TD image

Custom image

Custom image displays a mixed image of selected multiple channels.
To change channels to be mixed, re-select channels.

Right-click on the [Custom] tab and a menu appears. Select [Properties...] on the menu.
The Custom window appears to allow you to change the channels for the Custom View.
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Figure 7.3-4 Selecting channels (Custom image)

Ratio Image
The Ratio image view is displayed.

Right-click on the window to display a menu.
Selecting [Ratio View] from the menu changes the window to the Ratio image.



7. Detection Mode VF

E Live

L]

Tl b R Eov A gh B8 6

11wl g (00 ]
Bl = — | Octee | Biror et | [ B | B
e ;

1 e
3| Freez= -

N )

. Move this Foint to Center [-267 pm; 550 pm]
Add this Poink to MO Acoquision

Splt Companerit View F12

Reus= Cam=ra S=trgs
Rescaling Method L
Add Attachment. .
All /i Hoschst33258 ) 3 Al Imege= Properies, . L Alt4Ermer
2,43 pm Sxl7hit: 512 512 pocels [onA]

Ratin Yiew

GRS
Adid Hew Bquation view, ..
FRET ¥izu

Shaw WD irformatian

v | Show Sorolbars

Paghe Ag iew Charmel (s
Fashe As Brighthsld

Recalbrate Objective Plan Apo 10w DIC L.,
% New Optical Configuration, .

Figure 7.3-5 Displaying the Ratio image view

Page 26 of 29



7. Detection Mode VF

bedLive ==
R Bl b e B(E [ e & (w7
&= || = — | O oo ROL Edit..  [E B | B

]_'11-

% Al Hoechst33a- | g Alewe S88 - g AlxS45 ) @ TOT03 ), 4 TO ' Retio AlxS46/TOTOS f Custom |
243 pm fp Syl Zhitr 512 % 513 poeels Ratio Bg: 0/ [maa]

Figure 7.3-6 Ratio image

* You can change the combination of channels to be displayed in the Ratio View.
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Right-click on the window and a menu appears. Select [Ratio Properties...] on the menu.
The Ratio Properties window appears to allow you to change the channels for the Ratio View.
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Figure 7.3-7 Ratio Properties window
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7.3.1.2 Split Channel View

Virtual channels are split into respective channels and displayed.

Click the [Split Components] button.

Page 28 of 29

"All image" mixing all channels, respective channel images, "TD image," "Ratio image," "Custom

image" are displayed.

Split Components button

mh'ﬂe

E |[E = — | Do | Eror e | BE B #
~ e . o

Figure 7.3-8 Frozen window

LV W E R-LA- a‘;lﬁ?l@ | [E [ =




7. Detection Mode VF

Al - LA | | EE Lﬁtltﬁl‘!ﬁ' |E [
— Ecrup ROT  Edit,.. Eiﬂ; |

" all'y W poedistaaase @ AleE 45E antibody | @ Alxssn | WIDTOE ) 4 10, custom
48 mfpx |Sx1zhit: 512 % 512 pek [™ia]

Figure 7.3-9 Split channel view

=T

am [7]

Y
1

=

4

SN+

Page 29 of 29

* For switching from Split channel view to Channel mixed view, click the [Split Components] button

again.
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8 Scan Setting Window

This window enables to set scanning conditions, such as resolution, scan speed, and magnification.
The setting items in the Scan setting window vary, for example depending on the scan area.

In the Standard Detector mode [DU3], imaging is possible with 2048 x 2048 pixels at maximum. In the
Spectral Detector mode [SD] and Virtual Filter mode [VF], imaging is possible with 1024 x 1024 pixels
at maximum.

8.1 Structure of Scan Setting Window

(1} Scan magnification
Toom

=

Scan Diraction _..|?: T r— |_ L.000
Scan o= [512 2] s s:zrecommend "l:;.. | 2 . (3

LSI:.mﬂpesd lF-:lsr J |'. lH FramefsecFimsl Dresl: 1.8 u=ec) 4, 803 recommend
o (4]

J |

Figure 8.1-1 Scan setting window

Table 8.1-1 Summary of functions in Scan setting window

Name Function
(1) Scan setting Sets conditions for scanning.
For details of scan settings, see Section 8.3, "Scan
Settings."

Scan Direction:
Selects Unidirectional or Bidirectional scan.

Scan Size:
Selects a resolution. (Unit=pixel)

Fast button:

Turning on this button makes the scan speed high.

When a Fast Galvano compatible model (C2plus) that
supports high scan speed is in use, the scan speed is further
increased by turning on the [Fast] button and set the scan
magnification to 8X or higher.

* For speeding-up of the scan speed, see Section 8.3.1,
"Fast Mode."

Selecting Scan Speed:
Selects a scan speed.
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Scan magnification:
Sets a scan magnification.

(2) Scan Zoom Reset button  Sets the scan magnification to 1.000.

(3) Switch button for the Returns to the previous setting.
previous setting

(4) Scan Area window button Displays the Scan Area window.
For details of Scan Area window, see Chapter 9.

8.2 Relationships among Scan Area Shape, Resolution, and
Scan Speed

This section describes the relationship of the resolution and scan speed in the Scan setting window, and
the relationship of the scan area shape set in the navigation mode versus the resolution and scan speed.

Relationship of resolution and scan speed
Once a Scan Size (resolution) is set, the software automatically generates a list (see Table 8.2-1) of the
scan speeds available with that resolution, making them selectable from the Scan Speed pull-down
menu.
For example, suppose you set the resolution for the Square scan area to X =512 and Y = 512 pixels, and
select the Unidirectional scan. Then, values listed in the Scan Speed pull-down menu are: 0.06, 0.125,
0.25, 0.5, 1, or 2 (enable selecting when Fast mode is turned on), or 4 (enable selecting at 8X or higher
scan magnification and when Fast mode is turned on.)

* The performance at the scan speed is not guaranteed. It varies depending on the environment.

* When the Band scan area is selected in the Galvano scan mode, scan speed values listed in the Scan
Speed pull-down menu are guideline, which may not be the actual scan speed.

Retention of Scan Settings for Different Scan Areas
For each scan area shape, the latest Scan settings are retained.

Once a scan area is selected in the navigation mode, the navigation mode displays the scan area that has
been set at last, and the Scan setting window displays the set values of Scan settings.

Automatic Change of Scan Settings with Change in the Band Scan Area Shape

If the ratio of X and Y lengths of the Band scan area is changed:
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Resolution: Does not change

Page 3 of 9

Scan speed: Changes based on the new ratio of X and Y lengths, in a manner that gives the same pixel

dwell.

Table 8.2-1 Combinations of resolution and scan speed (Square scan area)
Resolution

64 (not 128 (not
available available
in VF in VF
mode) mode)
0.03
0.04
0.06
0.125
0.25
0.5
1 Uni-scan
2 Uni-scan
3
3.5
4 Uni-scan Uni-scan
7 Uni-scan Uni-scan !
12 Uni-scan !
15

256

Uni-scan
Uni-scan
Uni-scan

Uni-scan

Bi-scan
Uni-scan

Bi-scan ™!

Uni-scan

. *
Bi-scan 2

1

2

2048 (not
available in
SD and VF

mode)

512 1024

Uni-scan Uni-scan

Uni-scan Uni-scan
Uni-scan  Uni-scan Uni-scan
Uni-scan  Uni-scan  Uni-scan
Uni-scan Uni-scan Uni-scan
Uni-scan  Uni-scan

Uni-scan

Uni-scan !

Bi-scan

Bi-scan !

Uni-scan 2

Bi-scan 2
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Marks in the table

‘1 mark indicates that selectable scan speed when Fast mode is turned on. (For C2 and C2plus)

‘2 mark indicates that selectable scan speed at 8X or higher scan magnification and Fast mode is turned
on. (For only C2plus)

: Indicates that the combination is unavailable in the SD and VF mode.

For Band scan area

e The scan speed list is automatically changed depending on the Y resolution.

Example 1.

For resolution is 512 pixel and 1/2 band scan, "0.125, 0.25, 0.5, 1, 2, 4 “ or 8 2" are listed as the
scan speed.

Example 2.

For resolution is 512 pixel and 1/4 band scan, "0.25, 0.5, 1,2, 4, 7 “Y, or 15 ®?" are listed as the scan
speed.

Example 3.

For resolution is 512 pixel and 1/6 band scan, "1, 2, 4, 8, 12, 18 1, or 50 " are listed as the scan
speed.

(*1) Selectable scan speed when Fast mode is turned on. (For C2 and C2plus)

(*2) Selectable scan speed at 8X or higher scan magnification and Fast mode is turned on. (For only
C2plus)

e Scan in the Virtual Filter mode (VF)
When the Virtual Filter mode is selected, the scan time varies with the set number
of channels. ("Time calculated by the displayed scan speed" x "number of
channels')

8.3 Scan Settings

This section describes the Scan settings.
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Figure 8.3-1 Scan settings

Table 8.3-1 Functions of Scan settings

Name
(1) Scan Direction

(2) Scan Size

(3) Fast button

(4) Selecting Scan Speed

(5) Scan magnification

Function

Toggles between Unidirectional and Bidirectional scan.
Bidirectional scan is only selectable if the Square scan area,
Band scan area, or Line scan area is set.

By default, Unidirectional scan is selected.

Bidirectional scan is not available when the SD or VF mode is
selected.

Sets the scan resolution in the X-direction. (Setting unit: Pixel)
The resolution in the Y-direction is automatically calculated
from the X to Y ratio of the scan area.

Pull-down menu:
Selects the desired resolution from this list.

UP and Down buttons:
Click these to select resolutions one after another.

Turning on this button makes the scan speed high.

When a Fast Galvano compatible model (C2plus) that supports
high scan speed is in use, the scan speed is further increased by
turning on the [Fast] button and set the scan magnification to
8X or higher.

* For speeding-up of the scan speed, see Section 8.3.1, "Fast
Mode."

Sets scan speed. (Setting unit: Frame/sec or lines/sec in line
scan mode)

Pull-down menu:
Selects the desired scan speed from this list.

UP and Down buttons:
Click these to select scan speeds one after another.

Sets scan magnification.

Slider bar:

Page 5 of 9
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Slides to the right or left to set the scan magnification.

Arrow buttons:
Click either arrow button to increase or decrease the scan
magnification stepwise.

Direct entry in scan magnification display field:
Type the desired setting value.

(6) Pixel Dwell Indicates the laser irradiation time per pixel.
This value is automatically confirmed from scan resolution and
speed.

o If the Spectral Detector mode or the Virtual Filter mode is selected as the detection
mode, the bidirectional scan cannot be executed.

Correcting the Image Shifting when Setting Bidirectional Scan

Image shifting correction when Bidirectional scan is selected is shown below.

When Bidirectional scan is selected from Scan Direction, the [Direction mismatch adjustment] button
appears for shift correction.

Click this button to display the Align bidirectional scanner window.

[1] Select Bidirectional scan. 4 C!ick the [Direction mismatch adjustment] button for Bidirectional scan.
oo
Scen Direction I II:Ilrm:hl:rl mismatch edjustment{us] 1 | 1.000 |
Scan See {512 :]1: 512 512 recommend [:utj:| -I:l
Scan speed Fast _]p‘ Frame sac{Pivel Dwel: L 2 u sad) 4,563x recommend

Figure 8.3-2 Correcting the image shifting for Bidirectional scan

[3] Correct the image mismatch caused by Bidirectional scan.

| |
-

' Align bidirectional scanner ,

Galvano pixel gapIE] c

Figure 8.3-3 Align bidirectional scanner window
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Table 8.3-2 Correcting the image shifting for Bidirectional scan
Item Description

Image shift correction range -50 to 50

Image shift correction action  Sets the correction value.

Slider bar:
Slides to the right or left to set the correction value.

Arrow buttons:
Click either arrow button to increase or decrease the

correction value in steps of 0.1.

Direct entry in correction value display field:
Type the correction value.

8.3.1 Fast Mode

Turning on the Fast button makes the scan speed ultra-high.

Page 7 of 9

When a Fast Galvano compatible model (C2plus) that supports high scan speed is in use, the scan speed
is further increased by turning on the [Fast] button and set the scan magnification to 8X or higher.

| Scan Dirsction =B .00 |
Fast button = - _ =
| scan size | sz |=[[3] s12 si2recommend ¥|a
Sean Speed _"' _-,_,|_ F |= | = FramefecPisel Dwelbn. 2u s2c) 4 552 recnnmend

Figure 8.3-4 Fast mode

Notes on the use of Fast mode (when scan magnification of 8X or higher is selected)

Note the following restrictions when a scan magnification of 8X or higher is selected in the Fast mode.

e Only when 256 or 512 is selected for Scan Size, the scan speed is further increased.

e When Scan Area rotation has been set, turning on the [Fast] button resets the rotation angle.

e The Fast mode cannot be used together with the Spectral Detector mode (SD) or Virtual Filter
mode (VF). (If the Optical path changeover lever for scan head is changed to Spectrum while the

Fast mode is turned on, the Fast mode is automatically turned off.)
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e If correction of image deviation is greatly changed in the bidirectional scan, it takes several
seconds until the correction is applied, but this is no problem. Wait until the correction is applied.

To perform fast image acquisition in the Fast mode, the following conditions must be met.
Otherwise, the image acquisition speed may be lower than the specified speed.
(1) The Power Options setting of the Windows 7 OS must be set to [High Performance].
* To make the Power Options setting, click the [Start] button > [Control Panel] > [Power
Options] to display the [Select a power plan] window.
On the [Select a power plan] window, click [Show additional plans] and select [High
Performance].
(2) The network must be the onboard network of recommended PC and no other expansion network

card must be installed.

Table 8.3-3 Details of Fast mode when scan magnification of 8X or higher is selected

Available Scan Size 256 512
Unidirectional 7 fps 4 fps

Scan Speed Bidirectional 15 fps 8 fps

Available Detector DU3 Only

Scan Zoom x8 to x1000

Scan area rotation function Unavailable

CROP scan area Unavailable

ROI scan area Unavailable

Free line scan Unavailable

Photo activation experiment Unavailable

8.4 Unidirectional and Bidirectional Scan

8.4.1 Unidirectional and Bidirectional Scan Motion

Unidirectional scan consists of "forward paths" only, while Bidirectional scan uses both "forward and
reverse paths."

Thus, Bidirectional scan takes less time to acquire a given image, but it causes shifting between the
image scanned along the forward path and that scanned along the reverse path.

It is therefore necessary to correct the image shifting when Bidirectional scan is selected.



8. Scan Setting Window Page 9 of 9

Scan motion
ym > >
Movement to the L ' L
scan start position % B e e e
: +

- >
I e — 1

Unidirectional scan Bidirectional scan

Figure 8.4-1 Unidirectional and Bidirectional scan motion

8.4.2 Scan Settings upon Toggling between Unidirectional and Bidirectional Scan

When you change from Bidirectional scan to Unidirectional scan, or vice versa, the new scan may not be

executable with the current scan settings.
In that case, the Scan setting can be automatically changed.
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9 Navigation Mode

The navigation mode enables to set the scan area in acquired images.

There are two types of navigation modes.

If settings on either window are changed, display of the scan area, etc., on the other window changes in
an interlocked manner.

9.1 How to Display Navigation Mode

The procedure of how to display each window is shown as follows.

Scan Area Window
How to display the Scan Area window is shown below.

Click the button shown below to open the Scan Area window.

Scan Area window button

Pl L

T e o —— n '-Dm
T N R B - i B l:@zannmmm@
BB = — | Oow | B e | 5 (|[E

Figure 9.1-1 To display the Scan Area window
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Figure 9.1-2 Scan Area Window

* Other display methods
As shown below, right-click on the gray area (without any setting window displayed) to display a
menu.
Then select [Acquisition Controls] -> [C2plus Scan Area] in the menu to open the Scan Area
window.
o1 Fracm
oouistion Conis B V1 Acguistion
Eralysc Contros ¥ _ﬁ Gnrio Captune Folder Cirl-nlit-+8
—: viausioaten Cankoia * @ copuw Compact o o +Aitae
PMaxo Contraks 'ﬁ C3plue Eon drea Crititt]
I L=ft CrHBt E L
@ Cliphs Sdmulaion
[0 Fight Crla Aot
E Eottom At . Y max
" &R Fwraand Shattars CHlAEAF
- Lawsut Manager R Cophre Tmelapss
% WD Acquistion History
== 1 £ WD Conird Panst
&% WD Custom dcowston
@ HD Mubpont Sat Aoquisdion
¥t WD Sequenme Aapeshion

Figure 9.1-3 To display the Scan Area window

Navigation Mode

How to display the navigation mode is shown below.
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The navigation mode is displayed by clicking [Show Scan Area] button in the Live window (which
opens when the live image is acquired) or the Captured window (in which the live image was

captured).
Fil e i i
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Figure 9.1-5 Navigation mode

9.2 Structure of Navigation Mode
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Figure 9.2-1 Navigation mode

Table 9.2-1 Summary of navigation mode functions

Name

(1) Show Scan Area button
(2) Scan area setting tools

(3) Scan area view

(4) Channel selection tabs

Function
Switch the Live window to the navigation mode.

Provides tools for setting a scan area.

A scan area of a selected shape can be set.

Available tools vary depending on the scan mode and the
type of scan area.

For scan areas that can be set, see Section 9.3, "About Scan
Areas."

A set scan area is displayed as green lines.

If two or more ROI scan areas are set, colors of displayed
lines are different.

The lines are displayed in light blue for the Crop scan area.

All tab -
Displays the overlaid images of all channels.

Fluorescence dye name tabs -

Displays the fluorescence dye names of each channel.
Clicking each tab displays only the image of the
corresponding channel.

Page 4 of 18
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9.3 About Scan Areas

There are three types of scan areas according to their shape. They are the Square scan area, the Band
scan area and the Line scan.

Additionally, two other types are available. They are the ROI scan area and the Crop scan area, designed
to serve particular purposes.

"NIS-Elements C" allows the user to store and retrieve the scan area settings (except for ROI scan area).
For storing and retrieving the [Optical Configuration] settings, see the sections concerning the optical

configuration in the "NIS-Elements AR (Advanced Research) User's Guide."

9.3.1 Conditions for Setting Scan Areas

The following table shows conditions for setting scan areas.

Table 9.3-1 Conditions for setting scan areas

Scan area Function Parameter limits
Square Rotation -90 to 90°
Magnification As desired (1X to 1000X)
Resolution Both X and Y: 64 D, 128 D, 256, 512, 1024, or 2048 2
pixels
X to Y ratio X=Y
Band Rotation -90 to 90°
Magnification 1X to 1000X
Resolution X: 64 D, 128 D, 256, 512, 1024, or 2048  pixels
Y: 32, 64, 128, 256, 512, or 1024 ©? pixels
X to Y ratio X>Y
Line Line type Straight line only
Magnification 1X to 1000X
Resolution X: 64 D 128 D 256,512, 1024, or 2048 2 pixels

D Unsettable when the Virtual Filter [VF] is selected as the detection mode.

2 Usable only when the Standard Detector [DU3] is selected as the detection mode.

e The rotation angle and the Crop scan area cannot be set when the Bidirectional
scan is selected.

e The "ROI scan area" and the "Crop scan area' are effective for the Square scan
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area.

e Parameters of the "ROI scan area''and the ""Crop scan area'depend on the scan
area.

9.3.2 Scan Area Setting Tools

The available scan area setting tools include the Square setting tool, Band setting tool, Line setting tool,
ROI setting tool and Crop setting tool.

Band setting tool RO setting tool Reset button

B
Square seting tool - -

Lime sefting tool L .

Crop setting tool

Figure 9.3-1 Scan area setting tools

Table 9.3-2 Functions of scan area setting tools
Name Function

Square setting tool The Square scan area of a desired size can be set.
The X and Y-directions are always of the same resolution.

Band setting tool The Band scan area of a desired size can be set.
The Y-direction resolution is always lower than the X-direction
resolution.

The Line scan (straight line scan) of a desired length and angle can
be set.
The line width is 1pixel.

Line setting tool Images can be acquired in the X and T-directions.

X and T-directions -
Timelapse observation is carried out only to the area specified by the
Line.

Crop setting tool Enables to set a smaller rectangular scan area within the Square scan
area.
The file size of image data can be decreased without changing the
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scan speed by cutting off unnecessary parts.
The resolution in Y direction is the same or lower than the resolution
in X direction.

* The Crop setting tool is not displayed when the Bidirectional
scan is selected.

ROI setting tool Enables to set the laser irradiation area with any shape.
The scan area includes all ROIs.

Reset button Resets the current scan area settings.

e Z-direction setting when scanning a cross section
The Z-direction will be set by NIS-Elements.

For setting instructions, refer to '""NIS-Elements AR (Advanced Research)
User's Guide."

Square Scan Area

The Square scan area appears when the square setting tool is selected.

By default, the Square scan area occupies the whole of the image window.

Only one Square scan area can be set in a single image.
e The Square scan area cannot be removed.

The Square scan area that appears upon selecting the square setting tool is the one that was set
previously.

¢ In the image window, the Square scan area can be set to any position and any size.
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Figure 9.3-2 Square scan area

Table 9.3-3 Functions of the Square scan area and their operation

Function
Resize scan area

Rotate scan area

Move scan area

Band Scan Area

Operation

Drags the point placed at each corner, or at the center of each side, of
the scan area. The scan area can be enlarged or reduced to a desired
size, while retaining the square form.

Places the mouse pointer over the rotation point located outside the
scan area. As the pointer changes to the rotation pointer, drag it to
rotate the scan area. The rotation range is -90 to 90 degrees.

The scan area can be rotate only within the display area of the image
window. It cannot be rotate outside the display area.

Places the mouse pointer on a side of the scan area. As the pointer
changes to the move pointer, drag it to move the scan area.

The scan area can be moved only within the display area of the
image window. It cannot be moved outside the display area.

The Band scan area appears when the band setting tool is selected.

o By default, the Band scan area has the X-direction length equal to the width of the image window,
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and the Y-direction length equal to 1/2 of the X-direction length, with its center at the center of the

image window.
¢ Only one Band scan area can be set in a single image.

e The Band scan area cannot be removed.

e The Band scan area that appears upon selecting the Band setting tool is the one that was set

previously.

e The Band scan area can be set to any position in the image window, and to any size that meets the

condition "X-direction length > Y-direction length."

ﬁLmz — = ﬂ.
Tl Wl % FE -l - A BB n & & ues [=]
@ | & lsq—_l— [ cre | B8 Ror cat N
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Bamd setting tool
. L
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Ceniter of scan area [ Fr
B -
Drag a side of the scan
area to move the area. A~
B~
Enlanges or reduces the s————————u )
¥ and Y-direction sizes : kT
simultameously (while
retaiming the X to ¥ ratio)
Enlarges or reduces the
¥ or the Y-direction size
individually (X = ).
5 BLFITC |, @ Temas Red y 4 TC:, Cusiom |/
Taopmjpx  beiohic 512 x 512 pixek [nin]
Figure 9.3-3 Band scan area
Table 9.3-4 Functions of the Band scan area and their operation
Function Operation
Resize scan area Drags the point placed at each corner, or at the center of each side, of

the scan area to enlarge or reduce the size as desired.
Point at each corner -

The size can be enlarged or reduced as desired while retaining the

ratio of X to Y-direction lengths.
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Point at the center of each side -
The X and Y sizes can be changed individually provided that "X-
direction length > Y-direction length."

Rotate scan area Places the mouse pointer over the rotation point located outside the
scan area. As the pointer changes to the rotation pointer, drag it to
rotate the scan area. The rotation range is -90 to 90 degrees.

The scan area can be rotate only within the display area of the image
window. It cannot be rotate outside the display area.

Move scan area Places the mouse pointer on a side of the scan area. As the pointer
changes to the move pointer, drag it to move the scan area.
The scan area can be moved only within the display area of the
image window. It cannot be moved outside the display area.

Resolution of Band Scan Area

This section describes the X and Y-direction resolution of the Band scan area.

Table 9.3-5 Resolution of Band scan area
X-direction A desired X-direction resolution is selected from 64 ¢V, 128 D 256, 512,

resolution 4054 4142048 *2 pixels
Y -direction The Y-direction resolution is automatically set as it is calculated from the
resolution ratio of X to Y-direction lengths.

Example:

If the X-direction resolution = 512, and the ratio of X-direction length to Y-
direction length = 1:1/2, then the Y-direction resolution is set to "256."

U Unsettable when the Virtual Filter [VF] is selected as the detection mode.

2 Usable only when the Standard Detector [DU3] is selected as the detection mode.

e If the Band scan area is resized:
For the X-direction, the resolution does not vary even if the X-direction length is changed.
For the Y-direction, if the X-direction and/or the Y-direction length is changed, the ratio of X to Y-
direction lengths varies.
Based on the new ratio, the Y-direction resolution is automatically recalculated and set.

Example:

Assume that the X-direction resolution = 512 pixels, the Y-direction resolution = 256 pixels, and the
ratio of X to Y-direction length = 1:1/2.

If the Band scan area is changed and the resultant ratio of X to Y-direction lengths = 1:1/4, the Y-
direction resolution is set to 128 pixels.

o If the X-direction resolution is changed:
The Band scan size does not vary either in the X or Y-direction.
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The Y-direction resolution is automatically set as it is recalculated from the ratio of X and Y-
direction lengths.

Example:
Assume that the ratio of X-direction length to Y-direction length = 1:1/2, where the X-direction

resolution = 512 pixels and the Y-direction resolution = 256 pixels.
If the X-direction resolution is changed to 256 pixels, the Y-direction resolution is set to 128 pixels.

Line Scan
The Line scan area appears when the Line setting tool is selected.
The Line scan has no default value.

Line scan drawing can be set on the Live window, but is hidden after the live image has been
acquired and is displayed only on the Scan Area window.

Only one Line scan can be set in the single image.

The Line scan cannot be removed.

The Line scan that appears upon selecting the line setting tool is the one that was set previously.
In the image window, the Line scan can be set to any position and any length and angle.

The Line scan can be used in the live acquisition and in the timelapse acquisition with no delay.

Line setling too] ———

Dirag a side of the scan
line io mowve the area.

The line length and
angle are changeable

Piooed mize; .CI.EZ ]

Scnmres 513 | |
Wadth: 512

Dol dmer L0 ps

Pioml mize; 0,62 pm
2 step stz 0,42 um

o %] ——— o 13|
Haght: ]_l ‘Width: Ir
Dol dmer L0 s
Cptical reschdion; O, 18 pm Pigel sipe; 0,62 pm
Optical s=cioning: 1. 28 om 2 step stz 0,42 ym

Cphical reschdion: 0. L8 pm
Opiical s=cionirg: 128 um

Figure 9.3-4 Line scan
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Table 9.3-6 Functions of the Line scan and their operation
Functions operation
Change scan line Drags the both ends of the line to change the line length or angle.

* Settable scan line length varies depending on the [Fast] button
ON/OFF state in the Scan setting window. For the [Fast]
button, see Section 8.3.1, "Fast Mode."

Rotate scan line The Line scan allows a line to be drawn with a desired length and at
a desired angle on the Scan Area window, thus it does not provide a
function to rotate it.

Move scan line Places the mouse pointer on a side of the scan line.
As the pointer changes to the move pointer, drag it to move the scan
line.
The scan line can be moved only within the display area of the Scan
Area window. It cannot be moved outside the display area.

Crop Scan Area
Enables to set a smaller rectangular scan area within the Square scan area.
The file size of image data can be decreased without changing the scan speed by cutting off unnecessary
parts.
e For the Crop scan area, a rectangle only can be selected.
e Only one Crop scan area can be set on an image.
e Any position and any size can only be set within the Square scan area.
o If the Crop setting tool is selected, the previously set the Crop scan area is displayed.
e The resolution in Y direction is the same or lower than the resolution in X direction.

e Unusable in the Bidirectional scan.

e When the Crop scan area is set, the acquired image becomes bright because Pixel Dwell cannot be
retained.
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Figure 9.3-5 Crop scan area

Table 9.3-7 Functions of the Crop scan area and their operation
Functions operation

Resize scan area When the mouse pointer is placed on a corner or side of the Crop

scan area, an arrow pointer is displayed.

Page 13 of 18

Clicking the mouse while an arrow is displayed and dragging in the

arrow direction enables to enlarge or reduce to any size.

ROI Scan Area

Clicking the [Edit ROIs inside Square Area] button of the ROI setting tool displays the ROI Editor.

Use the ROI Editor to set a scan area with any shape.
¢ Unusable when the image resolution is 2048.

e Two or more ROI scan areas can be set on an image.
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Figure 9.3-6 ROI scan area

* Drawn ROIs are hidden when the ROI Editor is closed, but you may check the scan areas on the
Scan Area window.
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Figure 9.3-7 ROI Editor
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Table 9.3-8 Functions of the ROI scan area drawing tool

Name Functions and their operations
(1) Pointing Used to move a drawn ROI on the window.
(2) Rectangle Used to designate the scan area enclosed by a rectangle.
(3) Ellipse Used to designate the scan area enclosed by a circle.

Clicks the center of the desired circle to draw a precise

Circle circle with a radius of the dragged length.

3pt Designates any three points by clicking on the image to
Circle draw a precise circle that passes the three points.

Designates multiple points by clicking on the image to

automatically select several points nearest to the circle to
draw a precise circle.

Npt
Circle

Clicks the center of the desired circle to draw a precise

circle with a radius of the dragged length.

When the base point on the top, bottom, right, or left of

the circle is picked and dragged, the circle deforms to an
Ellipse ellipse.

When the drawn circle is picked and dragged with the

mouse, the circle moves to another position.

Right-clicking on the drawn circle designates the circle as

the ROI scan area.

4pt Designates any four points by clicking on the image to
Circle draw a precise circle that passes the four points.

(4) Polygon Used to designate the scan area enclosed by straight lines.
Designates the start point by clicking on an image and moving the
pointer to the straight line ending position (end point) and clicking
draws a straight line. Draw straight lines subsequently to draw a
polygon.

To close the selected area by connecting straight lines to each other,
place the mouse pointer on the start point and double-click the
mouse.

Double-clicking the pointer at a position different from the start
point can also close the selected area.

(5) Bezier drawing  Used for freehand drawing or for drawing a straight line or smooth
tool curve by placing anchor points.

For freehand drawing, click the mouse on the image then drag the
mouse.
To draw a curve using anchor points, drag the mouse in the curving
direction.
To close the selected area, right-click the mouse. (Double-clicking
the mouse left button also closes the selected area.)

(6) Auto Detect Used to automatically detect and specify the similar color portion
(Adjacent similar adjacent to the clicked position.
colors) By clicking the mouse on the image, the similar color portion

adjacent to the clicked position is selected.
To fix the selected area, right-click the mouse.

(7) Clear Clears the ROI scan area.
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(8) Help Displays the help for ROI Editor.

(9) Finish
ROI Editor.

9.3.3 Switching Scan Area Setting Tools

The scan area setting tool can be switched by clicking the respective buttons.

Finishes drawing and editing of the ROI scan area and closes the
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Before using the Crop setting tool and the ROI setting tool, turn the [Show Scan Area] button to "OFF."

Band sefting tool RO setting tool Reset button
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kwlusavuvtil:ﬁ Ef [B [0 @ & [soo% [r

Show Sean Area button _-g;j E=—=

Square setting lu-:d ‘ 1 Q-
Line setting tool /
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Figure 9.3-8 Scan area setting tools

When one scan area setting tool is switched to another setting tool, the information of the previous scan

area is stored even after the display of the previous scan area disappears from the window.

For example, if the Square scan area is set using the square setting tool and then switches over to the
band setting tool and set the Band scan area, when the square setting tool is switched back, the Square

scan area appears. (As shown below)
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[1] Setthe Sgquare scan area [Z] Switch ower to the band [3] Switch back to the square
setting tool and set the Band setting tool, and you see the
SquUare area. Square scan area that you
set before.

Figure 9.3-9 Storing scan area settings

9.3.4 Scan Area Zoom Function
The scan area zoom function is effective for the Square scan area and the Band scan area.

Set the Square or the Band scan area around the portion of the live image to be enlarged. Then, acquire
the live image, and the portion set with the scan area appears enlarged.
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Figure 9.3-10 Scan area zoom function
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9.3.5 Scan Area Rotation Function

The scan area rotation function is effective for the Square scan areas and the Band scan areas.

Set a rotated square or the Band scan area around the portion of the live image to be rotated. Acquire the

live image once again, and the rotated scan area appears in upright position.

This function rotates a set scan area, and at the same time, applies the scan area zoom function.

The scan area cannot be rotated when the Bidirectional scan is set.
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[1] Seta rofated scan area around the
porion you want to rotate.

Figure 9.3-11 Scan area zoom and rotation function
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[2] Acguire the live image, and the set scan
area appears in upright position with
respect to the window and enlarged
across the image window.
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10 Photo Activation Setting

This chapter describes the basic operation procedures to execute the photo activation experiment

sequence that acquires images of target changes at a high speed while irradiating the stimulation laser
beam and acquire the observed images.

* When a three-laser unit without AOM is connected, the photo activation experiment cannot be

executed.

* When the Virtual Filter mode is selected, the photo activation experiment cannot be executed.

10.1 Photo Activation Setting Procedure

1. Acquire the image of sample for photo activation.
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Figure 10.1-1 Acquire a live image
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Figure 10.1-2 Acquire a frozen image
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Figure 10.1-3 Frozen image

2. In the Acquisition window, set the image to be acquired through photo activation experiment
observation.

Select the Acguisition window
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Figure 10.1-4 Acquisition setting window

3. Specify an area, point, or line to which the photo activation is to be applied with the Simple ROI
Editor.

For details of the Simple ROI Editor, see Section 10.2.3, "Simple ROI Editor."
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Figure 10.1-5 Setting of a ROI area
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Figure 10.1-6 Simple ROI Editor

4. Specify a photo activation area.
Draw a ROI area on the acquired image.
Right-click on a designated ROI area to display a menu.

Select [Use as Stimulation ROI: S1] from the displayed menu and designate a ROI area as the
photo activation area.

If you wish to assign multiple photo activation areas to separate photo activation frames, select
[Use as Stimulation ROI: S2] or [Use as Stimulation ROI: S3]. (Only when a photo activation ROI
area is selected.)

* Multiple ROIs can be set for each photo activation frame.
ROI can be divided into frames to set different stimulation conditions.
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Figure 10.1-7 Setting of photo activation area

* To specify a photo activation point, select [Stim. Point] of the Simple ROI Editor and specify a
point on the image.

* To specify a photo activation line, select [Stim. Line] of the Simple ROI Editor and specify a
line on the image.

* You can specify only one photo activation point/line and cannot specify multiple photo
activation target areas.

* You can crop the specified ROI area and set a non-photo activation area within the photo
activation ROI area. Click the [Draw Holes] button of the Simple ROI Editor and then select a
drawing tool. Then draw an area to be cropped on the pre-selected ROI area. (Point drawing
tools are unavailable for specifying a non-photo activation area.)
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5. Switch to the Photo Activation window.
Select the stimulation laser beam and set the laser power and photo activation speed. (For

stimulation laser setting, see Section 10.2.2, "Laser Setting for Photo Activation.")

Select the Photo
Activation setting
window
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Figure 10.1-8 Switching to Photo Activation window

6. Select HV mode in Photo Activation.

* The HV mode can be set only when [DU3] is selected for the detection mode. For details of
settings, see Section 10.1.2, "Setting HV Mode in Photo Activation.”

¢ PFhotn St b Baschengl aeer 00 7488 ) 547357

Figure 10.1-9 HV mode

7. For each photo activation frame, set the stimulation laser beam, laser power, and photo activation
speed. If you set multiple photo activation areas on the same frame, all of the specified ROIs are

photo-activated at the same time.
(If two ROls are the photo activation targets, a photo activation frame photo-activates the two

ROIs. In this case, photo activation may take time even though each photo activation area (ROI) is
small.)
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Figure 10.1-10 Laser Setting for Photo Activation (Specify the photo activation ROI area)

* When a photo activation point/line is specified, photo activation target area is limited to only
one. Therefore photo activation frame cannot be set.
When a photo activation point is specified, the photo activation speed cannot be set.
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Figure 10.1-11 Laser Setting for Photo Activation (Specify the photo activation line)

8. Click the [Photo Activation] button to open the ND Stimulation window.
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Figure 10.1-12 Photo activation button

* Other display methods
As shown below, select [Applications] -> [Define/Run Sequential Stimulation...] from the menu
bar to open the ND Stimulation window.
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Figure 10.1-13 To display the ND Stimulation window

9. In the ND Stimulation window, set the photo activation experiment sequence.
(For the photo activation setting window, see Section 10.2.1, "Photo Activation Experiment
Sequence Setting.")
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Figure 10.1-14 Experiment Sequence Setting

10. When the settings have been completed, click the [Apply Stimulation Settings] button to send the
photo activation area information to the experiment sequence.

Imevenr [—r—
Trom schechuls G
{E i b iG] T
Irwm [ (dcase (amw e (Dewmn [Lomt |

] wsng T Hom, (=] 10s =
. »

wad T || Gave = || Astaver e o F tunraw

Figure 10.1-15 Experiment Sequence Setting

11. Click the [Run now] button to execute the photo activation experiment sequence.



10. Photo Activation Setting Page 8 of 16

LTl

Eaearenty | WD Strasaion

e Acoord Dok
Tima achuule (CIphas Galeara | Ciphs Galsara =
Fram_ |mmg | S Ads dnémrsal | [uraton | Loz *
] Welrg |7 Bk | Imr

LE T (A 1
5 T, |7 AL
L (e T} hd

- (| TATme jm| 3
|y

tA [ " T e w3
"~ Frarforrs Tims: Fisasmrmnars: (1 P20k, 38, (blsisching ACKE)
] Clomm Act Shuter nhan ke

[

lomd T | Samn -': Games e e I-f [rA—

Figure 10.1-16 Experiment Sequence Setting
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Figure 10.1-17 Experiment sequence running

* If the photo activation position is not correct, manually correct the photo activation position.

For manual correction of the photo activation position, see Section 10.1.1"Correcting the Photo
Activation Position Shift "

* Only one of Galvano Scanner and DMD module can be used as stimulation device for Confocal.

Stimulation by Galvano Scanner cannot be used if you add DMD module by Manage Device.

Please change the system configuration by removing the DMD module using Manage Device when
stimulation by Galvano scanner is required.

10.1.1 Correcting the Photo Activation Position Shift

If the photo activation position is not correct, the photo activation position can be corrected manually.

1.

Click the [Manual Shift] button on Photo Activation window to open the Manual Shift Alignment
window.
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Figure 10.1-18 Check of the photo activation position shift

2. Correct the shift by specifying the shift amount (pixel) for each photo activation group while
checking the image acquired by the first photo activation sequence.
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Figure 10.1-19 Manual Shift Alignment window

3. After correcting the photo activation position shift, reexecute the photo activation experiment
sequence.
Click the [Photo Activation] button to open the ND Stimulation window.
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Figure 10.1-20 Photo Activation button
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4. If the previous photo activation experiment sequence setting is to be maintained, click the [Apply
Stimulation Settings] button to send the photo activation area information to the experiment

sequence.
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5. Click the [Run now] button to execute the photo activation experiment sequence.

Figure 10.1-21 Experiment Sequence Setting
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10.1.2 Setting HV Mode in Photo Activation
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Figure 10.1-22 To execute the experiment sequence

The HV value mode in photo activation can be set. (This mode is settable only when [DU3] is selected

for the detection mode.)
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Figure 10.1-23 HV mode settings

Table 10.1-1 Functions of HV mode
Name Function

(1) Zero HV The HV value is always 0 in the stimulation phase, but it becomes
the user-specified HV value only in the image acquisition phase.

(2) Autorecovery  The HV value becomes 0 when PMT overload due to photo
activation occurs, but the user-specified HV value is restored at the

end of the stimulation phase.

10.2 Setting of Each Window

This section describes setting items in each window on photo activation are explained.

10.2.1 Photo Activation Experiment Sequence Setting

Depending on the reaction speed, set the experiment sequence including photo activation and observation
before and after photo activation is given.

Photo activation and image acquisition are executed in time series for each phase set.
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Figure 10.2-1 Photo activation sequence setting

Table 10.2-1 Functions of ND Stimulation window

Name
(1) Phase
(2) Group

(3) Acq/Stim

(4) ROIs

(5) Interval

Function
Clicks to set phases of the experiment sequence.

[]

Group the phases. Selects the phases to be grouped while
pressing the [Shift] key and click the Group button [ ] for
grouping. Set the number of repeated count in [ | displayed in
the Group field.

Selects the items to be set from "Acquisition," "Stimulation,"
"Bleaching," and "Waiting."

The FRAP experiment can also be executed by making the
phase settings as follows.

#1 = Acquisition / #2 = Stimulation / #3 = Acquisition
Specifies the photo activation frame to run the set phase.
Enables to select from seven choices; "S1," "S2," "S3," "S1,
S2," "S1, S3," "S2, S3," "S1, S2, S3."

e.g.)

- Frames 1 and 3: Select "S1" and "S3."
- Frame 1 only: Select "S1."

(It is set as "S1" when a photo activation point/line is specified
for a photo activation area.)

Specifies the phase interval.

Page 12 of 16
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- "No delay": No interval
- "No acquisition": No interval and image acquisition
If "Stimulation" or "Bleaching" is set in the [Acq/Stim] column,
[Interval] is fixed to "No delay."

(6) Duration Specifies the time (length) of the selected phase.
If the time (length) is designated, the number of execution times
1s automatically selected.
(If [Interval] is set to "No delay" and [Loops] is changed,
[Duration] is also changed in an interlocked manner.)

(7) Loops Specifies the number of execution times for the selected phase.
(If [Interval] is set to "No delay" and [Duration] is changed,
[Loops] is also changed in an interlocked manner.)

* When the photo activation point or the photo activation line
is designated, [Loops] cannot be set.
(8) Move the phase one p
line
Brings the selected phase to one line above.

Brings the selected phase to one line below.
(9) Remove the phase pod

Removes the selected phase.

(10) Remove all *

Removes all phases.

10.2.2 Laser Setting for Photo Activation

The stimulation laser beam to be irradiated in the experiment sequence is set.
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Figure 10.2-2 Laser Setting for Photo Activation (Specify the photo activation ROI area)
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Figure 10.2-3 Laser Setting

for Photo Activation (Specify the photo activation Point)
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Figure 10.2-4 Laser Setting for Photo Activation (Specify the photo activation line)

Table 10.2-2 Functions of Photo Activation window

Name
Photo activation frame tabs

(1)

Stimulation laser selection
check box

Stimulation laser power output
adjustment

Photo activation scan speed
setting

2)
3)
4

10.2.3 Simple ROI Editor

Function

Selects the photo activation frame to be set. (Only
when a photo activation ROI area is selected)

Selects the stimulation laser beam to be irradiated on
the sample.

Adjusts the output power of the stimulation laser beam
to be irradiated.

Sets the photo activation scan speed.

The speed is expressed in Sec/Frame when a photo
activation ROI area is selected, or in lines/sec when a
photo activation line is selected.

This section describes the functions of the Simple ROI Editor drawing tool.
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Figure 10.2-5 Simple ROI Editor

Table 10.2-3 Functions of the Simple ROI Editor drawing tool

Name Functions and their operations
(1) Pointing Used to move a drawn ROI on the window.
(2) Rectangle Used to designate the ROI area enclosed by a rectangle.
(3) Ellipse Used to designate the scan area enclosed by a circle.

Clicks the center of the desired circle to draw a precise

Circle circle with a radius of the dragged length.

3pt Designates any three points by clicking on the image to
Circle draw a precise circle that passes the three points.

Designates multiple points by clicking on the image to
automatically select several points nearest to the circle to
draw a precise circle.

Clicks the center of the desired circle to draw a precise

circle with a radius of the dragged length.

When the base point on the top, bottom, right, or left of

the circle is picked and dragged, the circle deforms to an
Ellipse ellipse.

When the drawn circle is picked and dragged with the

mouse, the circle moves to another position.

Right-clicking on the drawn circle designates the circle as

the ROI scan area.

Npt
Circle

4pt Designates any four points by clicking on the image to
Circle draw a precise circle that passes the four points.

(4) Polygon Used to designate the ROI area enclosed by straight lines.
Designates the start point by clicking on an image and moving the
pointer to the straight line ending position (end point) and clicking
draws a straight line. Draw straight lines subsequently to draw a
polygon.

To close the selected area by connecting straight lines to each other,
place the mouse pointer on the start point and double-click the
mouse.

Double-clicking the pointer at a position different from the start
point can also close the selected area.

(5) Bezier drawing  Used for freehand drawing or for drawing a straight line or smooth
tool curve by placing anchor points.
For freehand drawing, click the mouse on the image then drag the
mouse.
To draw a curve using anchor points, drag the mouse in the curving
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direction.
To close the selected area, right-click the mouse. (Double-clicking
the mouse left button also closes the selected area.)

(6) Auto Detect Used to automatically detect and specify the similar color portion
(Adjacent similar adjacent to the clicked position.
colors) By clicking the mouse on the image, the similar color portion

adjacent to the clicked position is selected.
To fix the selected area, right-click the mouse.

(7) Auto Detect All  Used to automatically detect and specify all the similar color portion
(All similar to the clicked position.
colors) By clicking the mouse on the image, all the similar color portion to
the clicked position is selected.
To fix the selected area, right-click the mouse.

Used to designate the photo activation point.
Stim. Point You can specify only one photo activation point and cannot specify
multiple photo activation target areas.

®) Stim. Line Used to designate the photo activation straight line.
You can specify only one photo activation line and cannot specify
multiple photo activation target areas.

(9) Draw Holes Used to draw a non-photo activation area in a ROI area drawn by
using the various tools of Simple ROI Editor.

(10) Clear Clears the ROI area.

(11) Undo Returns to the previous operation status.

(12) Redo Re-executes the operation returned by Undo.

(13) Help Displays the help for Simple ROI Editor.

(14) Finish Finishes drawing and editing of the ROI area and closes the Simple

ROI Editor.
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11 Using Manual Microscope

This chapter describes how to make settings for operations from NIS-Elements with the Confocal
Microscope C2 connected to Nikon manual microscope .

When using FN1 microscope, connect the C1-Y-TT Trinocular Tube (hereinafter referred to as
trinocular tube). Combination of the trinocular tube and the "vertical movement device (Nikon "RFA" or

Prior external Z Drive "Prior Z RFA")" enables NIS-Elements to control the manually-operated
ECLIPSE FNI.

11.1 Setting Manual Microscope Connection

Make settings using the following procedure to synchronize NIS-Elements with the manual microscope.
1 Call the Manage devices window

Select [Devices] on the menu bar and then select [Manage devices...].
The Manage devices window appears.

¢ Datwn Meop Dedbwp e
T |3 s

Irmichuing Flcssnand Proben wrd Fiar

Figure 11.1-1 Devices menu
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Figure 11.1-2 Manage devices window

2 Add "Manual Microscope"

1. Click the [Add] button in the Manage devices window to display the menu for devices to be

added.
Manage devices E
Irerisded d evces; ]
I_ Add 'JIO— Add button
[(—dee_j|

Figure 11.1-3 Manage devices window

2. Select the "Manual Microscope" form pull-down menu.
"Manual Microscope" is added in the [Installed devices:] area.
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Figure 11.1-4 Manage devices window
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Figure 11.1-5 Manage devices window

3 Add the vertical movement device (Nikon "RFA" or Prior external Z Drive "Prior Z RFA")

1. Click the [Add] button to display the menu for devices to be added.

Select the "Nikon RFA" or Prior external Z Drive "Prior Z RFA" form pull-down menu. (*)
The Connection Parameters window appears.



11. Using Manual Microscope Page 4 of 12

Manage dewioes E
[restaind e pes:
[y AT | —— )|
|~ Mrzacopa
i—Ed Hossmmcs slen
|- PFitarE=iock{typa: Turst, narne: Flerdloct) Harual Moesmpe
. PFiltar (byrw: BFT, nara: Fibar) ko Dnbaresbight
Hkon LA

Hikon LUSL
Hikon LUEL and FoE

ey
|l koo BES, 1|
[ e |

Phpsical Devices

| comeet l_:l:lxu'ﬂ:':ll_ Confipre Cevie,.,

il:mbmh:-n fam.... Canat

Lol Devices

Cwexn Paramaters... |

Figure 11.1-6 Manage devices window

(*) Compatible Microscopes:
Nikon RFA : ECLIPSE AZ100, ECLIPSE 80i, ECLIPSE FN1
Prior Z RFA : ECLIPSE Ti-U, ECLIPSE FNI

2. Set the Serial port in the Connection Parameters window.
Select the serial port to which "Nikon RFA" or Prior external Z Drive "Prior Z RFA" is connected
from the pull-down menu of [Serial port:].
Click the [OK] button to finish the Serial port setting.

Selects a serial port.

Connection Parameta\;
Serial part: I com1 al
Speed: |9600 =]

Figure 11.1-7 Connection Parameters window

3. Ifyou use "Nikon RFA" as the vertical movement device, set the model number.
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Select "RFA" in the [Installed devices:] area and click the [Configure Devicec] button.
The Model setting window appears.

Menage devices
Irestaled devices:
- Marual Mooscops

[ ] i ; Fibertla
SE!IE{'.tS i _berﬂudd,'tfue Tumet, nare &l

gD EFI, name; Pl
aRFA. —-m

p

comect | | Dismoren Icmrmnm.-- II Configure Device. ..
= button

Figure 11.1-8 Manage devices window

4. Set the model number in the Model setting window.
Select "99888" (*) from the pull-down menu of [Model:].
Click the [OK] button to finish the Model number setting.

Hods! setting B
Selects a Model NUMBET . ——— e s |

Caresl

~Wadeiramber

93590 - 100 v shep rnesa bison, 100 pyfdation

9341 - 100 e S0ep resa i, 100 i Toistion

GI6AT - LN e 200 pasa ity 100 ot tien

T4l - FA far EELAMH, 30 nmaieproschSon, 30 pmyoiskon

9844 - A for TE-2000 v, 5 i mimp rasch bion, 100 prajf chafion

93645 - RFA Tor E-B00 w, S0nm shp resphrion, L0 pvinatation

9969 - P4 T E-500 W, 50nm step resphrion; 100 pniation
B - BRA T 306 S0 ni nesolten, 300 i oEon

Figure 11.1-9 Model setting window

(*) The model number differs depending on the microscope.
ECLIPSE AZ100, ECLIPSE 80i, ECLIPSE FNI : 99888
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5. Click the [Close] button to close the Manage devices window.

I ILI:.J_ Close hutton

Figure 11.1-10 Manage devices window

4  Setting the [Manual Microscope Pad]

1. Display the [Manual Microscope Pad].
As shown below, right-click on the gray area (without any setting window displayed) to display a
menu. Then select [Acquisition Controls] -> [Manual Microscope Pad] in the menu.
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| 9 mO Sequence Aomumition
| ¢ no stmuban
| B8 oc e

Figure 11.1-11 To display the Manual Microscope Pad

* Other display methods
And also, select [View] on the menu bar and then select [Acquisition Controls] -> [Manual
Microscope Pad] to open the control pad.
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Figure 11.1-12 To display the Manual Microscope Pad

2. Set the Nosepiece information in the [Manual Microscope Pad].

Click the E button in the [Nosepiece] area.
The Nosepiece & Objectives window appears.

Figure 11.1-13 Manual Microscope Pad
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Figure 11.1-14 Nosepiece & Objectives window

* When using manual microscope, information on the installed objectives cannot be read
automatically by NIS-Elements. When using a manual microscope, be sure to select the
objective to be used in the Nosepiece & Objectives window.

3. Specify the Objective in the Nosepiece & Objectives window.
Select the Objective name to be used from the pull-down menu of [Objective name].

Mosepiece & Objectves e
S Dhectvenme e
e l | —
2 O BTN 1] || .
30 [ Bl I J |
+ 0 | ] CJC _JC ]
=R =] ] |
6§ O | B | ||

] [ cancet |

Figure 11.1-15 Nosepiece & Objectives window
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Figure 11.1-16 Selecting Objectives

4. Click the [OK] button to close the Nosepiece & Objectives window.

Mosepiece 8 Objechres e
oo Diecivename o i ey
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Figure 11.1-17 Nosepiece & Objectives window

The connection setting procedure has been completed.

11.2 Manual Microscope Pad

The Microscope Control Pad for manual microscope consists of the following portions:

Page 9 of 12
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Figure 11.2-1 Manual Microscope Pad Settings

Nosepiece

Select the objective located in the light path.

11.3 Operating the Z Drive

This section describes how to operate the Z drive of the manual microscope by NIS-Elements.

1. Display the XYZ Navigation window.
As shown below, right-click on the gray area (without any setting window displayed) to display a
menu. Then select [Acquisition Controls] -> [XYZ Navigation] in the menu.
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Figure 11.3-1 To display the XYZ Navigation window

* Other display methods



11. Using Manual Microscope

Page 11 of 12

And also, select [View] on the menu bar and then select [Acquisition Controls] -> [XYZ
Navigation] to open the window.
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Figure 11.3-2 To display the XYZ Navigation window

2. Control the Z drive position.
Click the upper and lower blue arrow buttons to move the Z drive.
Each clicking of the button can move the Z drive up and down by one step (predetermined length).

'.F Tim] ——

5 v )

l. F'y h
5,000 ]—deshﬂbuttnn
BOOE!

| K - X drive Simulator

Yirl{cc |Range: <-35.00, 35.00>mm

Aomi{t0 e <250, 550> [E‘

& - Edrive Simulatar

Zml{oco | Range: <-1000.00, 1000.00> -‘

Figure 11.3-3 XYZ Navigation window

* The travel distance can be set with three precision levels (0.1 um, 1 um, 10 um) and the user-
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defined step value.

* The Z drive can also be moved directly to any position by entering its coordinate in the [Z-
Nikon RFA ZDrive] edit box.
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12 Using C2+TIRF System

By combining the observations of single molecules with laser TIRF and the sectioning capabilities of the
C2, C2+TIRF System allows for multi-perspective cellular analysis.

Use the "digital imaging head for C2 for Nikon microscopes" attached to the left-side port of Nikon
microscope [ECLIPSE Ti] and CCD camera attached to the back port, by switching between them.

With the C2, Z stack images (more than one) are acquired, and with the CCD camera for TIRF position

(one image) is acquired.

12.1 Starting the C2+TIRF System

To use C2+TIRF System, you may select it at activation of NIS-Elements C or after the activation.

Steps to enable C2+TIRF System at activation of NIS-Elements C

1. On the Driver selection window displayed at activation of NIS-Elements C, turn "ON" the [Enable
Multi Camera] check box.

On the Driver selection window, you may select the second camera.

NIS-Elements AR oo (Build sooc) 640k - Dnver s=lection

! Mikon Confooal -

Enable Multi Camera =8 Ensbe bufi Can=ra | o |

Concdl |

Figure 12.1-1 Driver selection window

HIS-Elements AR x.xx o [Build mc:':]l B4bit - Driver selaction
Frat driver:
Hison Confocal ;I
MEren
Hikon Confocsl b
¥ Enchie Mutti Camera ok | cacel |

Figure 12.1-2 Driver selection window

2. From the pull-down menu of the Second driver:, select the secondary camera.
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For the CCD camera, only [ANDOR] is selectable.

Arat driver:

| — Mikon Confocal

Sacond driver:

| ... MimnConfocal

ﬂ rken Confocsl
Hikran

|_

Figure 12.1-3 Selecting the second camera

3. Click the [OK] button to starts the NIS-Elements C.

After NIS-Elements C activates, the menu bar shows two camera operation icons.

Arat drver:

— Mikon Cenfocal

Sacond driver:

o ANDICA,

% Ensbie Muif Camera ax II cancdl |

Figure 12.1-5 Menu bar for C2+TIRF System

Enabling C2+TIRF System after Activation of NIS-Elements C

1. Select [Acquire] on the menu bar and then select [Select Driver...].
The Driver selection window appears.
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EEil

Figure 12.1-7 Driver selection window

2. Turn "ON" the [Enable Multi Camera] check box.
On the Driver selection window, you may select the second camera.

N Hikon Confocal ' :

Enable Multi Camera —;jﬁ%ﬂxﬁmd

Figure 12.1-8 Driver selection window
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Figure 12.1-9 Driver selection window

3. From the menu of the Second driver:, select the secondary camera.
For the CCD camera, only [ANDOR] is selectable.

MIS-Elements AR sranwx {.Bu'ld 3o BbiE - Dnver s=leckion
Arak driver:
T Mian Confocal H
Sacond criver:
| e Mion Confocal |vl
I == ANDOR I
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Figure 12.1-10 Selecting the second camera

4. Click the [OK] button to confirm it.
The menu bar shows two camera operation icons.

NIS-Elements AR >0 (Build soooc) B4bit - Dinver selection

Frst driver:
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Figure 12.1-11 Switching to C2+TIRF System
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Figure 12.1-12 Menu bar for C2+TIRF System

12.2 Setting ECLIPSE Ti and Laser Connection

Make settings using the following procedure to synchronize NIS-Elements with the ECLIPSE Ti and
LU4A (Laser).
1  Call the Manage devices window

Select [Devices] on the menu bar and then select [Manage devices...].
The Manage devices window appears.
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Figure 12.2-1 Devices menu
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Figure 12.2-2 Manage devices window

2 Add "Nikon Ti"

Click the [Add] button to display the menu for devices to be added.
Select the "Nikon Ti" form pull-down menu.
"Nikon Ti" is added in the [Installed devices:] area.

Page 6 of 24
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Figure 12.2-4 Manage devices window
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3 Add "Nikon LU4A"

Click the [Add] button to display the menu for devices to be added.
Select the "Nikon LU4A" form pull-down menu.
"Nikon LU4A" is added in the [Installed devices:] area.
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Figure 12.2-5 Manage devices window
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Figure 12.2-6 Manage devices window

4  Setting the Lasers (Nikon LU4A)

1. Call the LU4A Pad window.
As shown below, right-click on the gray area (without any setting window displayed) to display a
menu. Then select [Acquisition Controls] -> [LU4A Pad] in the menu to open the LU4A Pad
window.

GudEsd Beae HekEoR!

Figure 12.2-7 To display the LU4A Pad window
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2. Open the LU4A Configuration window.
Click the [Configure...] button in the LU4A Pad window.
The LU4A Configuration window appears.

e ——————
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Figure 12.2-8 LU4A Pad window

3. Select the laser to be used.
Select the laser to be used from the pull-down menu of each laser.
After selecting the laser, click the [OK] button to confirm the settings.
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Figure 12.2-9 LU4A Configuration window

to be used.

12.3 Optical Configuration Setting
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Register the settings for the confocal image acquisition with C2 and the TIRF image acquisition with
CCD camera to the Optical Configuration files.

This section describes the setting of laser optical path switching (set on the LU4A Pad window) and
setting of device selection (set on [Ti Pad]) for image acquisition that are to be configured only for
C2+TIRF system.

12.3.1 Optical Configuration Setting for C2

1

1.

Call the LU4A Pad window.

Switch the laser optical path on the LU4A Pad window

As shown below, right-click on the gray area (without any setting window displayed) to display a

menu.

Then select [Acquisition Controls] -> [LU4A Pad] in the menu to open the LU4A Pad window.
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Figure 12.3-1 To display the LU4A Pad window

2. With Beam Switcher in the LU4A Pad window, select the laser optical path.
For the optical configuration of the C2, select [Confocal].
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Figure 12.3-2 LU4A Pad window

2 Select the device to be used for image acquisition with [Ti Pad]

1. Call the [Ti Pad].
As shown below, right-click on the gray area (without any setting window displayed) to display a
menu.
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Then select [Acquisition Controls] -> [Ti Pad] in the menu to open the [Ti Pad].
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Figure 12.3-3 To display the Ti Pad

2. Select the device for [Ti Pad].
For the optical configuration of the C2, select [EPI].
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Figure 12.3-4 Ti Pad

3. Configure laser power and other settings on [C2plus Settings], and register the configuration to
the Optical Configuration file.
For storing and retrieving the [Optical Configuration] settings, see the sections concerning the
optical configuration in the "NIS-Elements AR (Advanced Research) User's Guide."

12.3.2 Optical Configuration Setting for CCD Camera

1 Switch the laser optical path on the LU4A Pad window

1. Call the LU4A Pad window.

2. With Beam Switcher on the LU4A Pad window, select the laser optical path.
For the optical configuration of the CCD, select [TIRF].
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Figure 12.3-5 LU4A Pad window

3. Select the lasers for CCD camera image acquisition and make power adjustments.
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Figure 12.3-6 LU4A Pad window

2 Select the device for image acquisition on [Ti Pad]
1. Call the [Ti Pad].

2. Select the device for [Ti Pad].
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For the optical configuration of the CCD, select [TIRF].
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Figure 12.3-7 Ti Pad

3. Register the Optical Configuration file for the CCD camera.
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For storing and retrieving the [Optical Configuration] settings, see the sections concerning the

optical configuration in the "NIS-Elements AR (Advanced Research) User's Guide."

12.4 Procedure of Image Acquisition

Acquire the images by using the registered Optical Configuration files.

1

Call the ND Acquisition window

Select [Applications] -> [Define/Run ND Acquisition...] from the menu bar to open the ND Acquisition
window.
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Figure 12.4-1 ND Acquisition window

2 Set the Z stack for image acquisition with C2

1. Turn "ON" the [Z Series]

|omcson s |

tab check box.
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2. Set the Z stack for image

Figure 12.4-2 ND Acquisition window

acquisition with C2.
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For Z stacks settings, refer to "NIS-Elements AR (Advanced Research) User's Guide."



12. Using C2+TIRF System Page 18 of 24

| Cab et R i
| e = ) [y e

EEE 4
|

C s

= w7 stacks seitings
[P~ Eota)

swp Lo |iml= naam]a [EEN o b

Bato=(p00 | m Tope[:00  |m st Fosions:
IDoace: | T Aviva =

toad 7 || seee v | Aeoner | (yRunzron]| 1wmebon |4 funne

Figure 12.4-3 Z stacks settings

3 Set the TIRF position for image acquisition with CCD camera

1. Turn "ON" the [TIRF] check box.
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Figure 12.4-4 Select the TIRF

2. Set the TIRF position for image acquisition with CCD camera.
Adjust the Z stage to the TIRF position.
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You may adjust the Z stage to the TIRF position with either of the following methods:
(1) Manually handle the Z stage.
(2) Into [ZDrive] for Ti Pad, input the TIRF position to operate the Z stage.

After adjusting the Z stage to the TIRF position, click [Set TIRF Posc].
The Z stage is set to the TIRF position.
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Figure 12.4-5 Define TIRF Position

4  Register the devices for image acquisition

1. Turn "ON" the [Lambda] tab check box.
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Figure 12.4-6 Select the Lambda tab

2. Register the C2 and CCD camera.
Click below the [Camera] column, and then register the first device.

Click on the second line, and then register the second device.
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Figure 12.4-7 Registration of device

5  Select the Optical Configuration file
Select the Optical Configuration files for the C2 and CCD camera from the pull-down menu for Optical
Conf.
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Figure 12.4-8 Select the Optical Configuration file for C2
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Figure 12.4-9 Select the Optical Configuration file for CCD camera

6  Setting the Z phase for TIRF

Select the [TIRF] from the pull-down menu of [Z Pos.] for CCD camera.
The C2 acquires images of all positions configured with Z stacks, thus the setting remains as [All]
without change.



12. Using C2+TIRF System Page 22 of 24

| wo rcmustton
[ WD Acqusainen RETE [=1
T T T T T T T T T I T AN A AT TN NI T IO T
= ]
[sasto fia | Recwdnaa...

[ onder oFExpenivent = || Tning... |

_m‘mlmlam_zﬁwln.‘l_.ﬂl—
= -

.LEurﬂ'a | Opcalcont. er.: | comp. cokw [ ZPos. | Foau..
= Cipn :|<m:mr._;.; [x] cap _u ZI e
FITe
Tenas g _

Hanmmmmm

'th [*]cam |_|nrﬁ|u'hld IE
Select the [TIRF]

_
Advanied =

| Losd -r|| mr] Anrrne ﬁmmzmrﬂ Itmebrg | < Ao |

Figure 12.4-10 Z phase settings

7 Start the image acquisition

Click the [Run now] button to start the image acquisition.

After image acquisition, two image windows for C2 confocal image and CCD camera TIRF image are
displayed.
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Figure 12.4-11 Run now

12.5 Merge the Confocal Image and TIRF Image
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When the C2+TIRF System is in use, a confocal image acquired with C2 and a TIRF image acquired
with CCD camera can be merged and acquired as one image.

Merge Camera

Turn "ON" the [Merge Camera] check box of the Advanced menu on the Lambda tab and click the [Run
now| button to execute the image acquisition to get merged images.

Note that images are simply merged without any regard for the difference in the sizes of the C2 confocal
image and the CCD camera TIRF image even if they are not in the same size, thus it is recommended to

adjust the image sizes in advance.

Merge Camera + Stretch Camera Image to Same Size

To coordinate the confocal image and TIRF image sizes, turn "ON" both the [Merge Camera] check box
and [Stretch Camera Image to Same Size] check box and then perform image acquisition.

This makes the smaller one expanded to the larger image size and a merged image is acquired with the
same size.

However, even in that case, note that the image is simply expanded for size coordination regardless of
what is represented in the image, thus it is recommended to adjust the image sizes in advance.
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Figure 12.5-1 ND Acquisition window
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13 C2plus Compact GUI

NIS-Elements allows you to use the C2plus Compact GUI window, which is a simplified configuration
screen supporting functions equivalent to those of "C2plus Settings," so that you can sufficiently use the
window spaces.

This chapter describes how to show the screen and the functions available on it.

13.1 Displaying the C2plus Compact GUI

As shown below, right-click on the gray area (without any setting window displayed) to display a menu.
Then select [Acquisition Controls] -> [C2plus Compact GUI] in the menu to open the C2plus Compact
GUI window.

(If you are using a Galvano scanner that does not support the Fast Galvano, select [Acquisition Controls]
-> [C2 Compact GUI] from the menu.)

C2plus Compact GUI

=
%
)
=
1]
t
£
4
.
]

Figure 13.1-1 To display the C2plus Compact GUI
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Figure 13.1-2 C2plus Compact GUI (DU3-use)

13.2 Functions of the C2plus Compact GUI

Page 2 of 12

The C2plus Compact GUI window allows you to configure settings for use of the Confocal Microscope

C2 in the same manner as you configure with [C2plus Settings].
The following shows an example of the screen where DU3 is selected for Detector mode.
For details of each item by detector, see the appropriate chapter.
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Figure 13.2-1 C2plus Compact GUI (DU3-use)

Table 13.2-1 Functions of the C2plus Compact GUI

Name Function
(1) Scan button Starts/stops live image acquisition.
(2) Capture button Captures the image.
(3) Find button Starts/stops live image acquisition in Find mode.

Find mode is the mode where the live image acquisition is
executed by temporarily switching to the high-frame-rate
setting in order to ease the detection of the observation object
such as a cell.
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(4) Eye Port button

(5) Auto Gain

(6) Laser power monitor
button

(7) Scan Direction

(8) Control by:
(9) Fast Mode

Page 4 of 12

For details, see Section 4.1.2, "Find Mode."

Changes optical path to eye port.
Each function on the C2plus Settings window becomes non-
selectable when the Eye Port button is selected.

DU3-use
Automatically adjusts the HV value (HV gain) of the
currently selected channel to the optimum values.

* For details, see the following.

DU3:
Section 5.2.5, "Auto Gain."

SD or VF-use
Automatically adjusts the Si HV value (Si HV gain) to the
optimum values.

* For details, see the following.

SD:
Section 6.2.4, "Auto Gain."

VF:
Section 7.2.4, "Auto Gain."

Displays the laser power value (integer obtained after A/D
conversion divided by 10) of the current channel by clicking
this button.

* When a laser unit of the LU-N series is in use, the value
displayed in the monitor does not increase over a certain
value with the increase in the laser power value, but this
is not a problem.

Toggles between Unidirectional and Bidirectional scan.
Bidirectional scan is only selectable if the Square scan area,
Band scan area, or Line scan area is set.

By default, Unidirectional scan is selected.

The J button is enabled only when the Bidirectional scan is
selected. Clicking this button displays the Align bidirectional
scanner window allowing correction of image shifting.

* For details, see the following.
Section 8.3, "Scan Settings."

Switches the Scan Speed selection form.

Turning on this button makes the scan speed high.

When a Fast Galvano compatible model (C2plus) that
supports high scan speed is in use, the scan speed is further
increased by turning on the [Fast] button and set the scan
magnification to 8X or higher.
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(10) Scan Speed

(11) Scan Size

(12) Scan Area window
button

(13) Ch Series button

(14) Ch.Setup check box

(15) Channel Series scan
order

(16) Fps:
(17) Settings button

(18) Pinhole

Page 5 of 12

* For speeding-up of the scan speed, see Section 8.3.1,
"Fast Mode."

Selects scan speed. (Setting unit: Frame/sec or lines/sec in
line scan mode)

* When the Band scan area is selected, scan speed values
shown in each Scan Speed button are guideline, which
may not be the actual scan speed.

Selects the scan resolution in the X-direction. (Setting unit:
Pixel)

The resolution in the Y-direction is automatically calculated
from the X to Y ratio of the scan area.

Displays the Scan Area window.
For details of Scan Area window, see Chapter 9.

Settable only in DU3-use.

When the [Ch Series] button is turned on, channel series is
set allowing the user to set a desired order of channels to be
scanned.

Click ¥ to the next of the [Ch Series] button and select
[Flexible setupc] to open the Line Channel Series Setup
window. Set the scan order on this window.

Channel series can also be applied to the image acquisition
phase in the photo activation experiment sequence (but
cannot be applied to the stimulation phase).

* For details, see the following.
Section 5.1.4, "Selecting the Channel Series."
Displayed when the [Ch Series] button is ON.
When checked, the setting by the channel is facilitated.
Automatically enters the state where only one channel is
selectable.

Displays the channel scan order when Channel Series is set.

Indicates the current scan settings.

Displays the menu for various settings such as HV Linear
Correction.

* Select [Show AUX Detector] from the menu that appears
when the [Settings] button is clicked to make an external
detector available. While an external detector is in use,
the [AUX] icon is displayed on the Compact GUI
window. For details, see Chapter 16.

Adjusts the pinhole size.
Sets a pinhole size in Airy units (units of airy disk size).

Slider bar:
Slides to the right or left to set the pinhole size. (Unit:
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(19) AU button

(20) Reference excitation
wavelength for the
pinhole size calculation

(21) Optical path Setting

A.U)

Direct entry in pinhole size display field:
Type the desired setting value.

* For details, see the following.

DU3:
Section 5.2.3, "Setting the Pinhole."

SD:
Section 6.2.3, "Setting the Pinhole."

VF:
Section 7.2.3, "Setting the Pinhole."

Changes the pinhole to the predetermined home position.
The value of the home position can be changed in the A.U.
Calculation Settings window.

* For details, see the following.

DU3:
Section 5.2.3.1, "Calculation Settings for Pinhole Size."

SD:
Section 6.2.3.1, "Calculation Settings for Pinhole Size."

VF:
Section 7.2.3.1, "Calculation Settings for Pinhole Size."

The A.U. Calculation Settings window is displayed by
selecting [AU settingsc] from the setting menu displayed by
the [Settings] button.

Selects the excitation wavelength as the reference of the
automatic calculation of the pinhole size from the laser
wavelengths, or enter it manually in the A.U. Calculation
Settings window.

* For details, see the following.

DU3:
Section 5.2.3.1, "Calculation Settings for Pinhole Size."

SD:
Section 6.2.3.1, "Calculation Settings for Pinhole Size."

VF:
Section 7.2.3.1, "Calculation Settings for Pinhole Size."

Opens the Optical path window.

Page 6 of 12



13. C2plus Compact GUI Page 7 of 12

button To use, select the detector and the dichroic mirror, the
channels as well as the fluorescence dye, laser, and for each
channel.
(22) Detection mode Selects/displays the Detection mode for use.

indicator/selection button When the optical path changeover lever on the C2 scan head
is set to the [Spectrum] position, [SD] or [VF] can be
selected as the detector mode.
When the optical path changeover lever on the C2 scan head
is set to the [Standard] position, the detector mode is fixed to
[DU3].

* For details of each item for each Detection mode, see the
following.
[ 1 =%
| Du3

Chapter 5, "Detection Mode DU3."

Chapter 6, "Detection Mode SD."

5]

Chapter 7, "Detection Mode VE."

(23) Brightness adjustment ~ For each of the channels (Ch1 to Ch3), use the HV, Offset,
for each channel Laser, and ND filter IN/OUT controls to adjust the brightness
of the live image.
Note that these items vary depending on the selected
detector.

r

* For details, see the following.

DU3:
Section 5.2.1, "Structure of Acquisition Window."

SD:
Section 6.2.1, "Structure of Acquisition Window."

VF:
Section 7.2.1, "Structure of Acquisition Window."

(24) Brightness adjustment  For the transmitted detector, use the HV and Offset controls
for transmitted detector to adjust the brightness of the live image.

* When acquiring the transmitted image (TD image) only,
see the following.

DU3:
Section 5.2.1.2, "When Acquiring Transmitted Image
Only."
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VF:
Section 7.2.1.2, "When Acquiring Transmitted Image
Only."

13.3 Photo Activation Setting Using the C2plus Compact GUI

This section describes how to set the photo activation in the C2plus Compact GUI window.
For procedures common to the C2plus Settings window, see Chapter 10, "Photo Activation Setting."

1 Acquire the image of sample for photo activation.

ErEr i BT
Ll ¥ Al e e - v b

Y 3
B H e — | Dow | oo e, | B B
g

L
(ST . B 2
ol

Figure 13.3-1 Frozen image

2 Adjust the brightness of the live image.
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Figure 13.3-2 The C2plus Compact GUI window

3 Specify a photo activation area, point, or line.

Figure 13.3-3 Setting of photo activation area

4 Set the stimulation laser.

1. To manually display the C2plus Stimulation window, right-click on the gray area (without any
setting window displayed) to display a menu as shown below. Then select [Acquisition Controls] -
> [C2plus Stimulation] in the menu.
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Figure 13.3-4 To display the C2plus Stimulation window

2. Determine whether to set the stimulation laser for each stimulation area (photo activation frame)
or apply the same setting to all frames.
Select the [Synchronize Lasers] check box to apply a single setting to all frames.

0

o 45 i | 23]
o am f; 14,75

Figure 13.3-5 C2plus Stimulation window

3. Select the laser for photo activation and set the laser power.

[ synchronize Lesers Hi Mada:  Zerc o :
Shrolatordesl
e
o 45 | z1.m0]
0 88 B
o L {} EEC)
L
Seo sped [ 1 = | Fos; P Dk 1.503120312)
Swwetones2
w403 iF B.07
o us f |
[os 1; EE]
gmm[:[ﬂ Fos; Piaed Dwell: 1.9(540517)
Subtnaees
{ [ mo]
f-:n 28 F | B.07|
o 5L {1 =)
o speed [ 1 = | Fos; P Dl 1.507125312)
ﬂ-“ﬂ.ldmhwmh..

Figure 13.3-6 Laser setting for photo activation
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4. Set the scan speed for photo activation.

[ synchronize Lesmrs HiMada:  Zeis - :
8 45 1 T

0 .8 i} 1475
0 5l {1 3,99

spesd |1 Procel Drveel; 1,521

1 807
-1

Figure 13.3-7 Scan speed

5. Select the HV mode in photo activation.

* The HV mode can be set only when [DU3] is selected for the detection mode.
For details of settings, see Section 10.1.2, "Setting HV Mode in Photo Activation."

st s el o]

& 415 {F 2193
0 w0 1l 14,75
o 5L {i 9,99

Scanpoad(; 7| Fs; Pl Dasil: L9(S1BS1T)

Figure 13.3-8 HV mode

5  Open the ND Stimulation window.

Select [Applications] -> [Define/Run Sequential Stimulation] from the menu bar to open the ND
Stimulation window.

Figure 13.3-9 To display the ND Stimulation window
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6  Set the photo activation experiment sequence.

For the photo activation setting window, see Section 10.2.1, "Experiment Sequence Setting for Photo
Activation Observation."
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14 External Trigger Output

This chapter describes the external trigger output function of NIS-Elements.

This function allows trigger signals of (e.g., Acquisition or Photo Activation experiments) to be sent to
an external device connected with the C2 controller.

* For trigger input to receive trigger signals from an external device, see Chapter 15.

14.1 Trigger Signal Output

Trigger signals are output frame by frame when an image is acquired.

One external trigger signal channel is available.
Note that the external trigger settings are unchangeable during Live or experiment.

14.1.1 Procedure for External Trigger Output Settings

1 Call the External Trigger Output Settings window
1. [Trigger] check box to turn it "ON."

The external trigger output function is turned on, and [Trigger] button becomes effective.
If trigger signals output is not to be executed, uncheck the [Trigger] check box.

2. Click the [Trigger] button to open the External Trigger Output Settings window.

e Ll L

Figure 14.1-1 Trigger check box

2 Set the Polarity for the output trigger signal channels

1. Check the trigger signal output setting.
[Acquisition] and [Photo Activation] are displayed only when the trigger signal output is ON.
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2. Specify the level to output as the trigger signal.

[ | Sets the rising edge of the TTL level signal as the trigger signal.

{1 | Sets the falling edge of the TTL level signal as the trigger signal.

3. Click the [OK] button to finish the trigger signals polarity settings.
Selects a Polarity

Allocation of trigger signal polarity is memorized for each user and applied when the external trigger

Extemal Trigger Output Sattings [
tHL |
Acquisition |
Phote Activabon [+ ]
Cancel

Ok button

settings window opens next.

14.1.2 External Trigger Output Operation List

The external trigger output operations are listed below.

Table 14.1-1 External trigger output operation list

Type Operation
XYT External trigger output command
; Frame Frame Frame Frame

Figure 14.1-2 External Trigger Output Settings

L

Image acqguisition

F

trigger

Beginning of the phase

XYZT

L 4

Image acquisition

trigoer

w

Image acguisition

trigger

w

Image acquisition

trigger

End of the phase

Page 2 of 3
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Extemnal trigger output command m m
. Frame Frame
. Frame Frame
¥ Frame Frama
1' L J L J - L - k J v
Image Image Image Image Image Image Image Image

acqguisiiion acquisition acquisition acquisition acquisition acquisition acquisition acquisition
trigger trigger trigger frigger trigger trigger frigger trigger

Beginning of the 7 series End of the £ series

ROI photo External trigger cutput command

activation k4
(for the | - RO
case of
ROII: !
Group 1, Photo activation trigger  Photo activation trigger  Photo activation trigger
and ROI2,
ROI3: Beginning of the phase End of the phase
Group 2)
Line/Point External trigger output command
photo ;
activation
Photo activation Photo aclivation Photo activation Photo activation
trigger trigger trigger trigger
Beginning of the phase End of the phase
Photo External trigger output command
activation ¥
seq soq | |
Image acquisition Photo activation Image acquisition
& nigger frigger . trigger

Beginning of the experiment End of the experiment
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15 Using Data Acquisition Device (NIDAQ)

This chapter describes operations of the NIS-Elements when the Data Acquisition Device (hereafter
NIDAQ) of National Instruments is connected to the PCI Express slot in PC for Confocal Microscope
C2. (The NIDAQ is connected to the PCI slot in PC for Confocal Microscope C2, but this slot is
provided for use in the system and is not available for external triggers.)

Use of the NIDAQ connected to the PCI Express slot allows the user to start and stop an experiment

(including image acquisition) by using trigger signals from external devices connected to the C2
controller.

15.1 NIDAQ Connection Settings

Make settings using the following procedure to synchronize the NIS-Elements with NIDAQ.

1  Call the Manage devices window.

Select [Devices] -> [Manage devices...| from the menu bar.
The Manage devices window appears.

¢ efeewn Moy Duibwp e
T = 13 e

Irmichuing Flcssnand Proben wrd Fiar

Figure 15.1-1 Devices menu
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[rstzled derd oas:

PHrmical Daviomn
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Logical Devices:
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Figure 15.1-2 Manage devices window

2 Add NIDAQ.

Click the [Add] button to display the menu for devices to be added.
Selecting NIDAQ from the menu adds "NIDAQ" to the [Installed devices:] area and opens the
NIDAQ Configuration window.
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Figure 15.1-3 Manage devices window

3 Perform advanced settings for trigger signals.
1. Select the trigger signal method to be added from the [Available devices] area and click the [Add -
->] button.
Select [TTL Input] to use NIDAQ for inputting trigger signals from external devices.

Select [RealTime TTL Input] to use NIDAQ for acquiring timestamp information. (For settings
for acquiring timestamp information, see Section 15.2, "Trigger Signal Input Using NIDAQ.")

The selected trigger signal method is added to the [Installed devices:] area and the Configuration
window for the trigger signal appears.
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HIDAG Configurzban
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Figure 15.1-4 NIDAQ Configuration window

* Since the NIDAQ connected to the PCI slot is used in the C2 system, "Occupied” appears on
the window and the 1st NIDAQ is not be selectable for trigger signal input.

2. Set details of the trigger signal in the Configuration window and click the [OK] button to confirm
the settings.

(& TTL Lire:

~ Pube=s shorter than 20 msec to ND =xpenment.
T as Andog. [ ] 0 oottt nnc

Hame: | Devw3iportfined | s :69”3.@1“"!’-'3 'v-]

o] o= |

Figure 15.1-5 Trigger Signal Configuration window

3. Repeat steps 1 to 2 for each trigger signal method to be added.

* To register individual trigger signal lines to be used for each action, repeat steps 1 to 2 and
select the line to be used from the [Line:] menu.
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Figure 15.1-6 Trigger Signal Configuration window

4. Click the [Close] button to confirm the settings.

Figure 15.1-7 Confirming advanced settings for trigger signals

NIDAG Configuration x
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Arsioglnpun 12
Snsig Cutputt 4
TLIE: 45
Teigperieg
FE14713 (D Lk Ecopad
e -

Trwhalied chrvemn

PR [ ol =]
- T o D BT —_—
B T ot s Bt iy Agrrn
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* On completion of the NIDAQ connection settings with [TTL Input] registered, the [1/O] tab is

added to the ND Acquisition window.
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Figure 15.1-8 ND Acquisition window

15.2 Trigger Signal Input Using NIDAQ

Use of the NIDAQ connected to the PCI Express slot allows the user to start and stop image acquisition
and so on by inputting trigger signals from external devices.

When NIDAQ is installed in the PCI Express slot, trigger signal output can be set using this NIDAQ but
the trigger signal output is delayed from the actual timing in some cases. For trigger signal output,
follow the descriptions in Chapter 14.

15.2.1 Procedure for Setting External Trigger Input for Image Acquisition

This section describes how to input trigger signals during an image acquisition experiment.

The following describes the procedure for setting external trigger input using an example of acquiring an
image on the ND Acquisition window.

1 Call the ND Acquisition window and select the [I/O] tab.

1. Select [Applications] -> [Define/Run ND Acquisition...] from the menu bar to open the ND
Acquisition window.

2. Select the [I/O] tab from switching tabs of the ND Acquisition window, and then check the check
box.
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Figure 15.2-1 ND Acquisition window

2 Set the trigger signal input timing in the trigger input setting field.

1. Click the [Device Type] first line. (If several signal methods are registered, select the method of
the trigger signal to be input in [Device Type].)

D Acquisiticn =

L[] zave o rie Recard Data...
_l:)‘dcruFEupu'i'mnt -
e = = [wp e

r Vvhen Device Changes Then Co Acton

: w @t x =
[DevceTome — [Hame  [Coditon | Action —
e R G

00 Experiivent Event 52t Device Ouiput
[ ¢ TPt X B

L
| ExpermentFumnt | Device Type | riame | Dutput [wvart |

]
e ] e ]

Figure 15.2-2 ND Acquisition window

2. Click the [Namel] first line and select the line of the trigger signal to be input.
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Figure 15.2-3 ND Acquisition window

3. Click the [Conditions] first line and select the polarity of the trigger signal to be input.

Rising: Sets the rising edge of the TTL level signal as the trigger signal.
Falling: Sets the falling edge of the TTL level signal as the trigger signal

MO Acquisition =

] sarve b File

_DrdEnFBipu'rrl!nt -
O O aw DSz |8 F & Y

(- When Devic= Changes Then Co Acton

Rerord Oata....

alm g% s

| Deviceipe | mame }|| conditian | Nection

T Deviforanes | )] Fatng | et Epennent [

] = Select the polarity of
the trigger signal.

|~ On Experiment Bvent 5=t Device Output

r | @A %

Figure 15.2-4 ND Acquisition window

4. Click the [Action] first line and select the timing of the trigger signal to be input.
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Figure 15.2-5 ND Acquisition window

Click the [Action] second and subsequent lines to register two or more trigger actions, and then

repeat steps 1 to 2 for each action.

ND Acquisition x
L[] e o Pie Recard Data...
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] ‘
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Figure 15.2-6 ND Acquisition window

6. Proceed to image acquisition settings and other necessary settings, and then click the [Run now]

button.
Clicking the [Run now] button opens the ND Progress window and executes experiment sequence.



15. Using Data Acquisition Device (NIDAQ) Page 10 of 10

P ————————————————
MO Acquisition =
Expenment: | HE Acouiiticn
™= |
[ save wrie | Redam.. |
Crder of Experment -
= 2l & 1o
- Wvhen Devic= Chenges Then Do Acton .
| o - N
DovceType | Hame | Coiton | Action
T Deedioortlfned || Fabing | Start Evperinent |
T Deedfoortlfine? R - | Fingh Experinent [~ |
O
~On Experiment Event S=t Device Dulput e ]
. |:;'.| o
Device Type | hane [ouput  [wan |
l Load T__ Sav!TJ[Renwe"] | lb'rrleluup_ "*f' Am o I

Figure 15.2-7 ND Acquisition window

* When the [Run now] button is clicked with [Start Experiment] set for [Action], the ND
Progress window opens but the experiment sequence stops temporarily in the following state.
If a trigger signal is input from an external device in this state, the experiment sequence

restarts.

#D Progress =

Esperiment over all prograss:

Time elapsed: 0:00:00  Time remaining; H/A

Experiment Status
D ‘

-Cabd Infie ‘

L]
{:‘; Mext Loap ];z.‘. Hext Phase t Start Phase: F—'_-l

[ contrwe |15 Rewan v mem X mer |

Figure 15.2-8 ND Progress window
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16 Using External Detector Unit

This chapter describes how to set an external detector unit connected with the Si port of the Confocal
Microscope C2 by using NIS-Elements.

* External detector units are usable only when a C2 system without a spectral detector is in use.
When C2si (system with a spectral detector) is in use, no external detector is usable.

16.1 Procedure for Settings on the C2plus Settings Window

1 Acquire the Square scan area image.

2 Switch the mode to the external detector usage mode.

1. Switch the optical path changeover lever on the C2 scan head to the [Spectrum] position.

Standard position

Spectrum position

Figure 16.1-1 Optical path changeover lever for C2 scan head

2. On the Acquisition window, the [External Port] check box is turned ON and the system is switched
to the external detector usage mode.
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Figure 16.1-2 External detector usage mode
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* Do not perform the photo activation experiment in the external detector usage mode.

3 Set the scan settings.

1. Display the C2plus Aux Control window.
As shown below, right-click on the gray area (without any setting window displayed) to display a
menu. Then select [Acquisition Controls] -> [C2plus Aux Control] in the menu to open the C2plus

Aux Control w1ndow

LAt +L
Cil+4t+4]

| M| P amnact
k| ﬂJca:us:mna

O Len Crldt st
i o Akt O+t 4t
= Batiom Ciledtbm? |

99| canks setrcs
| @ Clohs Stmisbon

5. Captura FIET Traga
i"! thumiration Seguence

Layout Manager. ..

Figure 16.1-3

2. Select the scanning method.
[Points]:
Multipoint scan can be set.

| B Live DeBr
B no dcouiston

To display the C2plus Aux Control window

Set the capturing time per point in the [Capture] field.

(Go tostep 4.)
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[Normal]:
A scan area (such as square) can be set.
Set the capturing time per scan area or the number of frames in the [Capture] field.
(Gotostep 5.)

C2plus Aux Control x |

e

Capture: | 10 BEC B

Figure 16.1-4 C2plus Aux Control window

4  Set points.

1. Open the Scan Area window or Live window and then select a point setting method from the Point

(s) Scan Area tool.
Paint{s) Scan Area tool

o vl e _mja]
YRR PR S U N - EIEH = oy 40U [
- 1 | v | ] -

Figure 16.1-5 Point setting method

Select a point setting method as shown below and points are drawn.
Free
Draws one point in the FOV.
Dragging the drawn point moves the point.
Double-click the mouse in the FOV to add points.
2x2:
Draws 2x2 grid points in the FOV.
4x4:
Draws 4x4 grid points in the FOV.
8x8:
Draws 8x8 grid points in the FOV.
16x16:
Draws 16x16 grid points in the FOV.
MxN:
Specitying the number of vertical and horizontal points on the AUX Point Grid Setup
window that appears when this item is selected draws grid points in the FOV.
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Figure 16.1-6 Point drawing

* When the mouse pointer is set at the lower-right corner point of drawn grid points, the 33 pointer
appears to expand or reduce the entire grid area.
Furthermore, dragging a point (except for the lower-right corner point) on the entire grid moves the
entire grid.

* Even if multiple points are set as grid points, a point to be scanned during the live imaging is only the
active point displayed in [}

* To make a grid point to an active one, select [Set As Active] from the menu that is displayed by right-
clicking on the grid point. To delete a grid point, select [Delete Point].

* This grid point setting can be registered in the optical configuration.

.:,... Pl Edit E B

LLLLEL L LR LR L")

o B I e L N1

Figure 16.1-7 Scan Area window

Gotostep 6.
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5 Set the scan area.

Open the Scan Area window and draw the scan area.
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Figure 16.1-8 Scan area settings

6  Adjust the laser.

Adjust the laser power on the Acquisition window.

+ ACgUsition @

A | Laser Fower Mariter B | [seect al channeks | H¥ Limeer Correction

chl Ide-1iCaz4sabrwis] | ] Laser 4500
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Opica Rezoiotion 1 0, 11um Db -

Figure 16.1-9 Acquisition window
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* While an external laser is connected, the laser power cannot be adjusted on the Acquisition window.

7 Acquire an image on the ND Acquisition window.

Make settings on the ND Acquisition window and perform an experiment.

* When an experiment is performed by using ND Acquisition, a black image is acquired on the NIS-
Elements side because signals have been sent to the external detector.

* When [Interval] and [Duration] are set on the ND Acquisition window for point scan, actual
operation is performed with "capturing time set by AUX Control" x "specified number of points" x
"number of Loop."

e When using external detector in Compact GUI
Select [Show AUX Detector] from the menu that appears when the [Settings] button
is clicked to make an external detector available.
While an external detector is in use, the [AUX] icon is displayed on the Compact
GUI window.
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Figure 16.1-10 Compact GUI
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17 NIS-Elements C-ER Package

The following functions are available only for people who purchased the "NIS-Elements C-ER"

package.
For other functions, see the "NIS-Elements C Instructions" and the "NIS-Elements AR (Advanced

Research) User's Guide."

17.1 Automatic Deconvolution

When Automatic Deconvolution is executed for Capture image, Live image, or an acquired image (in
ND2, Tiff, JP2, or Lim format), the software automatically determines the best processing method to
acquire an image of an enhanced resolution.

17.1.1 Procedure of Deconvolution

1 Acquire the sample image for perform automatic deconvolution.

| Az D28 NZ ZONT 000 0 [y =0
T R I R R ] B | | 1 S S| v [
O LHE"L. &~ & m

Tl T I i U
Zi| —— = — |G e b e Qe
&b fmpio mpg
006 i 1 5129 512 pledls i)

Figure 17.1-1 Image Acquisition
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2 Perform the automatic deconvolution processing.
Set the pre-scan mode if you want to increase the point scan accuracy in the external detector unit.

1. Click the _ [Automatic Deconvolution] button.
Starts automatic deconvolution processing.

| A DINDZ 24T 00D [ w]

W FE b F T p— i 1S EEIEE R
—|:'|L.'-+'|'|_g-'- |

Figure 17.1-2 Automatic Deconvolution

* Selecting [Show deconvolution GUI] that appears by clicking = [Show deconvolution GUI]

button makes it possible to display the Automatic Deconvolution window when _ is clicked..

When the Automatic Deconvolution window is displayed

The Automatic Deconvolution window is used to confirm and set parameters necessary to execute
deconvolution.
This window shows different items for 2D and 3D images.

[Basic Settings] field:
(for 2D and 3D images)
This field shows parameters for acquiring the original image.
If you want to change them, select or enter values for each item.
[Channels] field:
(for 2D and 3D images)
This field shows channels for which deconvolution is to be executed.
(Channel names at the time when the original image was acquired are shown.)
Deconvolution is disabled for channels whose checkbox is cleared.
[Use Spherical Aberration Correction] checkbox:
(only for 3D images)
Selecting this checkbox enables processing considering spherical aberration at the time of
deconvolution.
[Acquisition Depth] field:
(only for 3D images)
Enter the distance from the cover glass to the sample. (The default value is shown
originally.)
[Default] button:
(only for 3D images)
Used to show the value of the default position (Z stack center).
[Sample Refractive Index] field:
(only for 3D images)
Select or enter a refractive index of the sample. (The default value is shown originally.)
[Create new document]| checkbox:
(for 2D and 3D images)
Selecting this checkbox creates a new file for deconvolution from the original image.
[Convert document to floating point data format| checkbox:
(for 2D and 3D images, available only for 16-bit)
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Selecting this checkbox enables Float conversion at the time of deconvolution.
[Do not show this dialog for images with valid metadata] checkbox:

(for 2D and 3D images)

Selecting this checkbox does not show the Automatic Deconvolution window even when

is clicked.
[OK] button:
(for 2D and 3D images)

Used to start deconvolution processing.

[Close] button:
(for 2D and 3D images)

Used to close this window without performing deconvolution processing.

Aubomatic Decomvolution ‘ “
Magrification: | 100 [+

Murmerical Aper re: | :I._q‘!

Immension Refractins Index: | 151 IT Channels
Calbraten: |0.05 mi Name | e | Enw
b oo s 525
Pinhole Sz=: 12,77 pm = or =1 p

Channels =
e : [+ use Spherical Aberratian Correction
Mame B | Enw |
[#] o 8 525 | Acqasition Dapth: ||:|.EE | pm | Defadt

| [+ e a1 H:H

[¥] create new dacument

[+ Corrert doaument o floating point data format

[ | Do rot show this dizlag fior mages with wabd metedats.
o || cuee

Automatic Decorvolubion

(for 2D Images)

Basic Settings
Magnification: | 100 [=]

Mumerical Aperture: | 142

Immersion Refracthe Index: | 1.51 [=1l

o
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| Coresert dnamant b fiaanng neint data frmat
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oK || ciooe

(for 3D Images)

Figure 17.1-3 Automatic Deconvolution Window

17.1.2 Post-Deconvolution Processing

Undoing/Redoing image processing

If an image has not been saved, it can be returned to the pre-image processing state with the ) (Undo)
button or to the post-image processing state with the (= (Redo) button.
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Figure 17.1-4 Undo/Redo

Displaying parameter values

Parameter values used for deconvolution are shown on the image window after processing.
Right-clicking on these parameters or image window displays [Show Deconvolution Info]. Clearing this
checkbox hides the parameters.
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Figure 17.1-5 Show Deconvolution Info

Storing processed images

When a processed image is saved using the | button, the image file is overwritten in the post-image
processing state. When storing an image file with another name, select [File] > [Save As] from the menu
bar.
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18 Simple Si Detector

This chapter describes operations that are different from operations performed when other detectors are
used in settings for using the Simple Si detector (C2-DUVB GaAsP Detector Unit).

When the "C2-DUVB-OP GaAsP 2nd channel Kit" is used, Channel 1 can be used an option channel.
Descriptions in this chapter are based on windows when a laser unit "LU-N4" is used.

When using the Standard Detector (DU3), see Chapter 5.

18.1 Optical Path Changeover Lever of C2 Scan Head for
Simple Si

When using the Simple Si detector, switch the optical path changeover lever on the C2 scan head to the
[Spectrum] position.

&

Spectrum position

Figure 18.1-1 Optical path changeover lever for C2 scan head

18.2 Combinations of Detection Modes and Functions for
Simple Si

The following table lists settable functions in each detection mode.

Table 18.2-1 Combinations of Detection Modes and Functions
Detection Mode

Functi
unction CB VB
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Unidirectional

Bidirectional

Channel Series

Multi position acquisition
(Chapter 4)

Fast mode (Chapter 8)

HV linear correction

Pinhole setting

Photo activation (Chapter 10)

Particular line sequential
(Chapter 5)

Using external detector (Chapter 16) *

2ExXx1Em
4Ex4Em

Page 2 of 40

Y Y
Y Y
N Y

Available in all detection modes.
(However, no photo activation
experiment is available.)

Z 'z Z < <<
Z 'z Z < <<

Y: Available
N: Unavailable

* External detector units are usable only when a C2 system without a spectral detector or the Simple

Si detector is in use.

When C2si (system with a spectral detector) or the Simple Si detector is in use, no external detector

is usable.

18.3 Detection Mode CB

This chapter describes the settings for the Continuous Bandpass mode (CB).

In the Continuous Bandpass mode, spectral images of up to 32 channels are sequentially acquired for

each specified wavelength resolution of each channel.

18.3.1 Filter and Dye Window

This window enables to set the Optical path.

(1} (6) (3
(8) =
TP I S— —
ina] b | Detectar  SEa | Close mechanical Shutter during experiment = {7}
(2) =2 =m Eu\e%nrt theeres  |jone [+] e ; .
—.‘-I .
|IIIIlIIIIlllllnlnﬂlllln‘;nlllllllllll| Reeoiution 100 |'-:i.- I I-‘a-l
4574 - | - \
I Chanrek | = [=] : 6]
[

561.7

| start [ 400, _IJ .uJI:_«Ir_: End [ 720.0 [1|: ‘
| 1 ; | |

(9) (10 i11) (12)
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Figure 18.3-1 Filter and Dye window (CB-use)

Table 18.3-1 Functions of Filter and Dye window (CB-use)

(1)

2)

3)

(4)

)

(6)
(7)

(8)

)

Name
Detector

Setting button

Status
Resolution

Channels

Wavelength range
information

Close mechanical
shutter during
experiment

Eye Port button

Acquiring
wavelength range
setting bar

Function

When Simple Si detector is in use, indicates that the Detector
mode [CB] of Simple Si detector is used when the optical path
changeover lever on the C2 scan head is set to the [ Spectrum]
position and the Continuous Bandpass mode (CB) is selected as
the detection mode in the Optical path window.

Opens the Optical path window.
To use, select the detector, the dichroic mirror, the excitation
laser, fluorescence dye for each excitation laser and others.

Indicates the excitation laser.
Selects a wavelength resolution.

10 nm:
Images of up to 32 channels are acquired in step of 10 nm
within a wavelength range of 400 nm to 720 nm.

20 nm:
Images of up to 16 channels are acquired in step of 20 nm
within a wavelength range of 400 nm to 720 nm.

Selects the number of channels (number of PMTs).

When 20 nm is selected in Resolution, up to 16 channels are
selectable.

When 10 nm is selected in Resolution, up to 32 channels are
selectable.

Displays the wavelength range information.

If unchecked, the shutter remains open during the ND image
acquisition.

As the shutter is not opened/closed every image acquisition, the
time for the image acquisition can be shortened.

* During the interval period, laser power is automatically
changed to the minimum but the laser cannot be shut off
completely because the shutter is left open.

Changes optical path to eye port.
Each function on the C2plus Settings window becomes non-
selectable when the Eye Port button is selected.

Sets a wavelength range to be acquired in a wavelength range
from 400 nm to 720 nm.

Sets a range by shifting the wavelength range setting bar to the
right or left or by enlarging or reducing it. (Linked with the above
setting of the number of channels to be acquired.)

* A part of the wavelength range may be displayed in black
depending on the setting conditions. In the wavelength range
displayed in black, no wavelength range can be set.
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(10) Start

(11) All

(12) End
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Displays the start wavelength of the wavelength range currently
selected.

Enabled to enlarge or reduce the range in units of wavelength
resolution with the right or left button.

This start wavelength can be set within a wavelength range of 400
to 710 nm.

In the currently selected wavelength range, enables shifting to the
right or left in units of 1 nm without changing the width of the
wavelength.

Displays the end wavelength of the wavelength range currently
selected.

Enabled to enlarge or reduce the range in units of wavelength
resolution with the right or left button.

This start wavelength can be set within a wavelength range of 410
to 720 nm.

¢ Optical Configuration

Individual data items set in the Continuous Bandpass mode (CB) can be managed
collectively with the Optical Configuration window.

For storing and retrieving the [Optical Configuration] settings, see the sections
concerning the optical configuration in the "NIS-Elements AR (Advanced
Research) User's Guide."

18.3.2 Setting the Optical Path

Click the [Setting] button of the Filter and Dye window to display the Optical path window.

The Continuous Bandpass mode [CB] setting screen is displayed when the optical path changeover lever
on the C2 scan head is set to the [Spectrum] position and the Continuous Bandpass mode (CB) is
selected as the detection mode in the Optical path window.

- s | |
Sefting hutton .I[ Spabut | CEE [nes

'T ¥y
T B R R m e .0 [z}

Detector  SBe [ e mechanicel shuther dring experiment

tfsoce [o]7] a+]+] End[7zma [+]¥] o=

ter4 Charnels (27 -
5617

Figure 18.3-2 Filter and Dye window (CB-use)
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Figure 18.3-3 Optical path window (CB-use)

18.3.3 Optical Path Window
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Figure 18.3-4 Optical path window (CB-use)

Table 18.3-2 Functions of Optical path window (CB-use)

Name Function
(1) Detection mode selection Continuous Bandpass mode (CB)
button In this mode, spectral images of up to 32

E channels are sequentially acquired for
each specified wavelength resolution of
each channel.

(2) Resolution Selects a wavelength resolution.

10 nm:
Images of up to 32 channels are acquired in step of
10 nm within a wavelength range of 400 nm to 720
nm.

20 nm:
Images of up to 16 channels are acquired in step of
20 nm within a wavelength range of 400 nm to 720
nm.
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(3) Channels

(4) Excitation laser indicator

Page 7 of 40

Selects the number of channels (number of PMTs).
When 20 nm is selected in Resolution, up to 16
channels are selectable.

When 10 nm is selected in Resolution, up to 32
channels are selectable.

Displays the current setting for the laser.

The currently set laser icon is displayed in a large size,
and the optical path is indicated.

(5) Excitation laser selection check Enables to select the excitation lasers to be used.

box

(6) Excitation laser wavelength
select

(7) Rainbow chart

(8) 1st Dichroic mirror select

(9) Transmitted detector selection
button

(10) Filter cube setting button

Enables to set the laser wavelength that is set with the
software configuration, regardless of the setting of the
Filter block display/select.

Provides the following information:

e Wavelength band for which to acquire images
(shown in color and value for each excitation laser)

e Spectral profile of fluorescence dye

o Excitation laser for fluorescence dye

e A color band indicating the wavelengths in the
entire band (400 to 720 nm)

e Scale of the wavelengths in the entire band (400 to
720 nm)

Enables to manually select the 1st Dichroic mirror to
be used.

If a 1st Dichroic mirror that the NIS-Elements does not
recommend is selected in the combination of the
selected laser wavelength and the 1st Dichroic mirror,
"I" appears following the 1st Dichroic mirror name

al )
Brings the transmitted detector into the Optical path, to
enable the ability.

Cv

Brings the transmitted detector out of the Optical path,
to disable the ability.

]

Used to exchange the filter cube of option dichroic
mirror, create new filter cube information, or change
the details of the registered filter cube. Clicking this
button displays the Filter Cube Setting window.

For the editing procedure, see Section 18.3.3.1, "Filter
Cube Setting Window."

Through | ™

Used to display/select the filter cube name installed in
the filter cube of option dichroic mirror.
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11) OK button Confirms the Optical path settings applied and closes
P p
the Optical path window.

(12) Cancel button Discards the Optical path settings applied and closes
the Optical path window.

(13) Acquiring wavelength range  Sets a wavelength range to be acquired in a
setting bar wavelength range from 400 nm to 720 nm.
Sets a range by shifting the wavelength range setting
bar to the right or left or by enlarging or reducing it.
(Linked with the above setting of the number of
channels to be acquired.)

* A part of the wavelength range may be displayed
in black depending on the setting conditions. In the
wavelength range displayed in black, no
wavelength range can be set.

(14) Start Displays the start wavelength of the wavelength range
currently selected.

Enabled to enlarge or reduce the range in units of
wavelength resolution with the right or left button.
This start wavelength can be set within a wavelength
range of 400 to 710 nm.

(15) All In the currently selected wavelength range, enables
shifting to the right or left in units of 1 nm without
changing the width of the wavelength.

(16) End Displays the end wavelength of the wavelength range
currently selected.

Enabled to enlarge or reduce the range in units of
wavelength resolution with the right or left button.
This start wavelength can be set within a wavelength
range of 410 to 720 nm.

(17) Enlarge button Enlarges the rainbow chart.

The display is switched in three levels.

e About switching between CB and VB

CB -> VB:
The last settings in the Variable Bandpass mode (VB) are recalled.

VB -> CB:
The last settings in the Continuous Bandpass mode (CB) are recalled.

18.3.3.1 Filter Cube Setting Window

This window opens when the [Filter cube setting] button is clicked on the Optical path window.
The new filter cube to be created or the content of the registered filter cube can be changed.
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Figure 18.3-5 Filter Cube Setting window (for DM/BA1 BA2 Filter-use)

Table 18.3-3 Functions of the Filter Cube Setting Window

Name Function
(1) Preset data Selects a set of the Filter cube for option dichroic mirror
recommended by Nikon.
(2) Filter cube name Displays/edits the Filter cube name in the combination of
display/Edit the dichroic mirror and the barrier mirror. (Input words: 1 -

24 (in Alphabetical letters))
(3) Filter cube name creation Generates the filter cube name automatically using

button Wavelength, Type, and BandWidth of the barrier filter.
(4) Use BA2 check box When checked, the second barrier filter (BA2) can be used.
(5) Dichroic mirror Inputs the wavelength of the dichroic mirror. (Input range:
wavelength input 400 - 720 nm)

The following wavelength is transmitted according to the
selected Type.

[LP] Long pass:
Wavelength equal to or longer than the Wavelength
value is transmitted.

[SP] Short Pass:
Wavelength equal to or shorter than the Wavelength
value is transmitted.

(6) Filter type select Selects the dichroic mirror type.

(7) Barrier filter wavelength  Inputs the wavelength of the barrier filter (Input range: 400
input - 720 nm)

The following wavelength is transmitted according to the
selected Type.
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(8) Barrier filter type select

(9) Barrier filter band input

(10) Apply
(11) Exit
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[LP] Long pass:
Wavelength equal to or longer than the Wavelength
value is transmitted.

[SP] Short Pass:
Wavelength equal to or shorter than the Wavelength
value is transmitted.

[BP] Band Pass:
Wavelength of the Wavelength value ?} BandWidth
value/2 is transmitted.

Selects the barrier filter type. ([LP] Long pass/[SP] Short
Pass/[BP] Band Pass)

When the barrier filter type is [BP], inputs the range from
the center wavelength for the barrier filter. [Input range: 1 -
350 nm normally (but not limited to)]

Confirms the Filter Cube Settings.

Closes the Filter Cube Setting window.
If the setting has not been confirmed with the Apply
button, a confirmation dialog box appears.

18.3.4 Acquisition Window

The Acquisition window enables to set PMT brightness (detection sensitivity), laser power, and pinhole

size.

18.3.4.1 Structure of Acquisition Window
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Figure 18.3-6 Acquisition window (CB-use)

Table 18.3-4 Functions of Acquisition window (CB-use)
Name Function

(1) Acquisition/Photo Switches between the Acquisition and Photo Activation
Activation window  windows.
switching
For the Photo Activation window, see Chapter 10.

(2) Laser power monitor Displays the laser power value (integer obtained after A/D
button conversion divided by 10) of the current excitation laser by
clicking this button.
During the image acquisition, the laser power cannot be
measured and this button is grayed out.

(3) Excitation laser color Displays the excitation laser color of each channel specified in
the Optical path window.
When displaying the live image, the image of only the clicked
channel is displayed on the Live window.
The channel whose image is displayed can be changed during

Live.
(4) Custom Acquisition  Click this button to open the DUVB Custom Acquisition
Setting button Settings dialog box.

Sequence of scan channels and excitation/dimming timing of
the excitation laser can be set in the DUVB Custom Acquisition
Settings dialog box.

For details, see Section 18.3.4.2, "DUVB Custom Acquisition

Settings Dialog Box."
The current acquisition control setting is shown on this button.
(5) Live channel Displays the wavelength of the channel that indicates the live
indication image.

(6) Pinhole Adjusts the pinhole size.
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For pinhole size, see Section 18.3.4.4, "Setting the Pinhole."

(7) SiHV and Offset Adjusts HV and Offset of the Spectral Detector.
This function can be adjusted during acquisition of the live
image.

Slider bar:
Slides to the right or left to set the value.

Arrow buttons:
Click either arrow button to increase or decrease the value
stepwise.

Direct entry in value display field:
Type the desired setting value.

(8) Brightness adjustment For the transmitted detector, use the HV and Offset controls to
for transmitted adjust the brightness of the live image.
detector Sets the offset value and the voltage (HV) to be applied to the
transmitted detector.

Slider bar:
Slides to the right or left to set the value.

Arrow buttons:
Click either arrow button to increase or decrease the value
stepwise.

Direct entry in value display field:
Type the desired setting value.

(9) TD channel selection Enables to acquire TD images by checking the check box.
When fluorescence is excited, all excitation lights are detected
by the transmitted detector (TD). If the BA filter for 405 laser is
installed in the TD, excitation light is not detected by the TD.

(10) TD IN/OUT button  Sets/removes the motorized transmitted detector in/from the
optical path.
(IN = Set in the optical path/ OUT = Remove from the optical
path)
As for the case where the TD IN/OUT button is not displayed, it
will be displayed when the motorized transmitted detector is set
in the optical path in the Optical path window.

(11) TD scan Displays the wavelength of the TD image scanning laser.
The TD image is acquired together with the channel using the
same laser wavelength.

(12) Laser ON/OFF button Selects whether the laser is emitted or not.

*1
The laser is emitted.

OMN status

The AOTF shutter closes and the laser power value
becomes 0.

When switched from OFF to ON, the laser power

OFF status
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value set in the previous ON status is applied.
(13) Laser (*1) Sets the laser power value.

Slider bar:
Slides to the right or left to set the value.

Arrow buttons:
Click either arrow button to increase or decrease the value

stepwise.

Direct entry in value display field:
Type the desired setting value.

* When "C2-DUVB-OP GaAsP 2nd channel Kit" is in use, if
a standard channel that uses the same laser wavelength as
the option channel exists, the laser power value interlocks.

(14) Laser wavelength The currently selected laser wavelength is indicated.
indication
(15) Optimize button Click this button to display the XYZ Size Setup window.

In the XYZ Size Setup window, the calculation method of the
recommended values of the resolution, zoom magnification, and
Z stack step size can be set.

For the XYZ Size Setup window, see Section 18.3.4.3,
"Recommended Value Indication/Automatic Application."

en LU-NV is in use, this button is grayed out and is disabled while the button on the front
*1) When LU-NV is i his b i d d is disabled while the b he fi
panel of the laser unit is OFF or blinking.

18.3.4.2 DUVB Custom Acquisition Settings Dialog Box

This dialog box is used to set the sequence of scan channels and excitation/dimming timing of the
excitation laser.
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Figure 18.3-7 DUVB Custom Acquisition Settings dialog box (Longest-use)
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Figure 18.3-8 DUVB Custom Acquisition Settings dialog box (Shortest-use)

Table 18.3-5 DUVB Custom Acquisition Settings dialog box

Name Function
(1) Acquisition Order Select the sequence of scan channels.
Longest:

In the order of long wavelength -> short wavelength

Shortest:
In the order of short wavelength -> long wavelength

(2) Excitation Mode for  Set the sequence of scan channels and excitation/dimming
Acquisition timing of the excitation laser.

Simultaneous radio button:
All lasers are excited.
Lasers are not dimmed even after channels in the
wavelength range have been acquired.

Subtractive radio button:
Acquisition starts with all lasers excited, and lasers are
dimmed from those that have acquired channels in the
wavelength range.
This radio button is shown only when [Longest] is selected
in Acquisition Order.

Cumulative radio button:
Lasers are not dimmed even after channels in the
wavelength range have been acquired, and a laser of the
next wavelength is excited.
This radio button is shown only when [Shortest] is selected
in Acquisition Order.

Sequential radio button:
After channels in the wavelength range have been acquired,
the excited laser is dimmed and a laser of the next
wavelength is excited.

(3) OK button Confirms the settings applied and closes this dialog box.
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(4) Cancel button Discards the settings applied and closes this dialog box.

18.3.4.3 Recommended Value Indication/Automatic Application

By the function of the recommended value indication/automatic application, the recommended values of
the appropriate resolution, zoom magnification, and Z stack step size are calculated based on the
objective type and the selected excitation wavelength.

Using the calculated recommended values enables the image acquisition clearer and with less damage to
the sample.

Recommended Value Automatic Application

To automatically apply the recommended values to the parameters, set the [Nyquist XY] button of the
Scan Area window to ON.

(Coplusscanfres = |
e — oo BE S

Toam: IIJ= It

Pisglsizns 167 | I Myt ¥ W: Myquist XY button
Scensmes (512 x| Retstenz|o ] E

wdine (512 | wegh [si2

Dowvell gme; 1.9 ps

Pooed mze; 0,63 m Opteal resoluton; 0, 13 um

Tatepsiae 0.9 um  Optoal secdorieg: 1,25 pm

Figure 18.3-9 Scan Area window
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Figure 18.3-10 Location of Recommended Value Indication

* When the laser or objective in use is changed, the recommended values are recalculated, and newly
indicated and automatically applied.

Recommended Value Settings

Detailed settings of the recommended values are made in the XYZ Size Setup window that is displayed
by clicking the [Optimize] button of the Acquisition window.
If the [Nyquist XY] button of the Scan Area window is ON, the recommended values are automatically

applied to the parameters.
Or if the [Nyquist XY] button is OFF, the recommended values of the scan size and zoom are indicated

in the Scan setting window.

XYZ Size Setup [

-Keep Pixed Size (XY)
{1} =t (¥ Zoom Preference
Tl time: seme

Fav: different
Mum. Pixsls: same

(2} =0 ", Ragalition Prefirence | | Lse Cropping  se——— 3}
Dwel time: d fferent

FOW: same if not copped
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(" Half Dverlap (Z = 1/2 FHM)

() panimum Overlap (Z = FWHM)

(" Perfect Voxel (Z =X =¥)

{3) —*m| | Cancel (B}

Figure 18.3-11 XYZ Size Setup window
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Table 18.3-6 Functions of XYZ Size Setup window

(1)
2)
)

4

)
(6)

Name
Zoom Preference

Resolution Preference

Use Cropping

Suggested Step (Z)

OK button

Cancel button

Function
When the [Nyquist XY] button is ON, keeps the scan size

and applied the recommended value of the zoom.

When the [Nyquist XY] button is ON, keeps the zoom and

applied the recommended value of the scan size.

Fits the scan size in detail by using Crop Scan.

Sets the Z step size calculation method.
Recommend (Z71/3 Approximately one third of the thickness

FWHM)

Half Overlap
(Z=1/2 FWHM)

Minimum Overlap
(Z=FWHM)

of optical section (FWHM value).

One half of the thickness of optical
section (FWHM value).

The thickness of optical section (FWHM
value).

Perfect Voxel

(Z=X=Y)
Confirms the XYZ Size Setup applied and closes the XYZ

Value same as the pixel size.

Size Setup window.

Discards the XYZ Size Setup applied and closes the XYZ

Size Setup window.

18.3.4.4 Setting the Pinhole
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Figure 18.3-12 Setting the Pinhole (CB-use)
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Table 18.3-7 Pinhole setting functions (CB-use)

Name Function
(1) Pinhole size Sets a pinhole size for C2 system.
setting
Slider bar:

Slides to the right or left to set the pinhole size. (Unit: A.U.)

Arrow buttons:
Click either arrow button to increase or decrease the pinhole size
stepwise.

Direct entry in pinhole size display field:
Type the desired setting value.

(2) Pinhole button  Displays the A.U. Calculation Settings window to calculate the
pinhole size.
(For A.U. Calculation Settings, see Section 18.3.4.5, "Calculation
Settings for Pinhole Size.")

(3) Home Changes the pinhole to the predetermined home position.
The value of the home position can be changed in the A.U.
Calculation Settings window.
(For A.U. Calculation Settings, see Section 18.3.4.5, "Calculation
Settings for Pinhole Size.")

(4) Pinhole size Indicates pinhole size of C2 system. (Unit: pm)

(5) Optical Indicates the FWHM (full width at half maximum) of z airy disk.
Sectioning

(6) Optical The actual size of 1 pixel square calculated from the optical
Resolution information (for objectives and scan parameters) and the size

acquired from an image.

(7) Reference Selects the excitation wavelength as the reference of the automatic

excitation calculation of the pinhole size from the laser wavelengths, or enter it

wavelength for  manually in the A.U. Calculation Settings window. (For A.U.
the pinhole size ~ Calculation Settings, see Section 18.3.4.5, "Calculation Settings for
calculation Pinhole Size.")

18.3.4.5 Calculation Settings for Pinhole Size
This section describes the setting window for calculating the pinhole size.
Click the [Pinhole] button in Acquisition window, the A.U. Calculation Settings window appears.

(Usually, the [Recommend] is selected to enable automatic calculation. [Recommend] calculates the
A.U. value by using the Nikon-recommended EM and NA values.)
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Figure 18.3-13 A.U. Calculation Settings window

Table 18.3-5 A.U. Calculation Settings window

Name

(1) Select calculation
method

(2) EM:emission
wavelength[um]

(3) NA:Numerical
Aperture

Function

Recommend -
Sets parameters automatically. (Nikon recommended)

User Setting -
Allows the user to manually set parameters.

Selected Laser wavelength -

Calculates parameters by using the laser wavelength selected in
the pinhole combo box of the Acquisition window as the
emission wavelength (EM value).

The wavelength displayed in the combo box is to be the laser
wavelength set in the Optical Setting window.

Manual -

Allows the user to manually set parameters. (The parameter is
calculated with the input value as the emission wavelength (EM
value).)

Enter the value directly from the keyboard.

Sets refractive index of the objective.

NA_obj (NA of objective lens) -

Regardless of whether or not the objective NA value exceeds
the refractive index of the sample, executes calculation by using
the objective NA as the calculation parameter.

Min(NA obj, NA sample) -

When the objective NA value does not exceed the refractive
index of the sample, executes calculation by using the objective
NA as the calculation parameter. When the objective NA value
exceeds the refractive index of the sample, executes calculation
by using the sample refractive index.

(4) "Airy" Home Position Sets a home position of pinhole.

Direct entry in offset value display field:
Type the desired setting value.
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The pinhole size can be selected from six types in C2.
Therefore, if the entered value does not match any of the types,
the size that is larger than and the closest to the entered value is
set as the home position.

(5) Keep A.U. check box When checked, the pinhole size is fixed by the A.U. when the
selected wavelength or objective is changed. (However changes
by the um.)

When unchecked, the pinhole size is fixed by the pm. (However
changes by the A.U.)

The pinhole size can be selected from six types in C2.
Therefore, if the to-be-fixed A.U. value does not match any of
the types, the size that is larger than and the closest to the A.U.
value is selected.

(6) OK button Confirms the A.U. Calculation Settings applied and closes the
A.U. Calculation Settings window.
(7) Cancel button Discards the A.U. Calculation Settings applied and closes the

A.U. Calculation Settings window.

18.3.4.6 HYV Linear Correction
When HV changes, Gain changes as shown in the graph captioned "Without HV Linear Correction."

As HV increases, the gain variation (the variation of image brightness) is gradual initially, and it
becomes steep beyond a certain point.

The gain variation can be automatically corrected to be linear with HV variation by the function called
"HV Linear Correction." With this correction, gain varies at the same rate as the HV adjustment.

=ain Gain

'] ] ]

— - HV - HY

Without H Linear Correction With HY Linear Correction

Figure 18.3-14 Gain vs. HV

To enable HV Linear Correction, check the [HV Linear Correction] check box.
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Figure 18.3-15 HV Linear Correction

e When HV Linear Correction is enabled or disabled, HV is reset to 0 V once.
o If the Offset slider bar is moved, the accurate correction is not performed.

18.4 Detection Mode VB

This chapter describes the settings for the Variable Bandpass mode (VB).

In the Variable Bandpass mode, images capturing light in any wavelength range can be acquired in up to
5 channels.

18.4.1 Filter and Dye Window

This window enables to select the desired channel series and set the Optical path.

i2) (1)

9 l Ceb=clor "_E'_ — [ | Close mecharical shutt=r during ::l:peri'r:nl:'l— (6]
(3 | E\e Pﬂ Ch series [* Laser Emasion (5)
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Figure 18.4-1 Filter and Dye window (VB-use)
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Table 18.4-1 Functions of Filter and Dye window (VB-use)
Name Function

(1) Detector When Simple Si detector is in use, indicates that the Detector
mode [VB] is used when the optical path changeover lever on the
C2 scan head is set to the [Spectrum] position and the Variable
Bandpass mode (VB) is selected as the detection mode in the
Optical path window.

(2) Eye Port button Changes optical path to eye port.
Each function on the C2plus Settings window becomes non-
selectable when the Eye Port button is selected.

(3) Setting button Opens the Optical path window.
To use, select the detector, the dichroic mirror, the excitation
laser, fluorescence dye for each excitation laser and others.

(4) Status Indicates for the settings for each channel (fluorescence dye
name, laser wavelength, and wavelength band to be acquired).
The wavelength band to be acquired can also be changed using
the acquisition wavelength range for each channel slider bar.
(When an option channel is in use, the wavelength band of Chl is
not changeable.)

* When "C2-DUVB-OP GaAsP 2nd channel Kit" is in use, Chl
is an option channel and Ch2 to ChS5 are standard channels.

(5) Ch series Ch series is available only when "C2-DUVB-OP GaAsP 2nd
channel Kit" is in use.
Specifies the scan sequence of option channel and selected
standard channel (one of four channels Ch2 to Ch5).

None:
Ch series is not used.
When None is selected, perform scanning by simultaneously
firing all lasers (option channel and selected standard channel)
for the channels to be used.

1->4:
Scan starts in the order of option channel (Ch1l) -> selected
standard channel (one of four channels Ch2 to Ch5).

4->1:
Scan starts in the order of selected standard channel (one of
four channels Ch2 to Ch5) -> option channel (Ch1).

(6) Close mechanical  Ifunchecked, the shutter remains open during the ND image
shutter during acquisition.
experiment As the shutter is not opened/closed every image acquisition, the
time for the image acquisition can be shortened.

* During the interval period, laser power is automatically
changed to the minimum but the laser cannot be shut off
completely because the shutter is left open.

(7) AUX button Displays the AUX Settings window to use the external detector
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unit.
For details of the AUX Settings window, see Chapter 17.

(8) PreScan button Makes settings of the pre-scan mode for correction of the position
shift in a zoom change or of the image acquisition area shift in the
photo activation by the prior scanning.

¢ Optical Configuration
Individual data items set in the Variable Bandpass mode (VB) can be managed
collectively with the Optical Configuration window.
For storing and retrieving the [Optical Configuration] settings, see the sections

concerning the optical configuration in the "NIS-Elements AR (Advanced
Research) User's Guide."

18.4.2 Setting the Optical Path
Click the [Setting] button of the Filter and Dye window to display the Optical path window.

Select the Variable Bandpass mode (VB).
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B T R o
D e G

Figure 18.4-2 Filter and Dye window (VB-use)
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Figure 18.4-3 Optical path window (VB-use)

18.4.3 Optical Path Window
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Figure 18.4-4 Optical path window (VB-use)

Table 18.4-2 Functions of Optical path window (VB-use)

Name Function
(1) Detection mode selection Variable Bandpass mode (VB)
button In this mode, images capturing light in any
®__| wavelength range can be acquired in up to
5 channels.
(2) Scan mode select Selects the scanner unit to be used.

Galvano
Galvano scan mode allows high-quality imaging of
up to 4096 x 4096 pixels.

Resonant
Resonant scan mode allows high-speed imaging of
420 frames per second.
(3) Excitation laser wavelength Enables to set the laser wavelength that is set with the

select software configuration, regardless of the setting of the
Filter cube display/select.
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(4) Sorting fluorescence dye list ~ Sorts the fluorescence dye list according to the
selected type.

ABC:
Displays the list in alphabetical order.

Emission:
Displays the list in the order of peak wavelength of
fluorescence intensity.

Excitation:
Displays the list in excitation wavelength order.

(5) Channel selection check box  Enables to select the channels to be used. (Up to 5
channel.)

* When "C2-DUVB-OP GaAsP 2nd channel Kit" is
in use, Chl is an option channel and Ch2 to Ch5
are standard channels.

* When using the Ch series, select the option channel
(Ch1) and then select one of standard channels
Ch2 to ChS5. (Ch series is available only when "C2-
DUVB-OP GaAsP 2nd channel Kit" is in use.)

(6) Channel color setting button ~ Displays the Color Selection window, enables to set
the desired color for each channel.

(7) Fluorescence dye Selects the in-use fluorescence dye name for each
selection/input: channel or enters an arbitrary channel name.
(8) Excitation laser wavelength Enables to set the laser wavelength that is set with the
select software configuration, regardless of the setting of the
Filter cube display/select.
(9) Rainbow chart Provides the following information:

e Wavelength band for which to acquire images
(shown in color and value for each excitation laser)

e Spectral profile of fluorescence dye

o Excitation laser for fluorescence dye

e A color band indicating the wavelengths in the
entire band (400 to 720 nm)

e Scale of the wavelengths in the entire band (400 to

720 nm)
(10) Acquisition wavelength range  Specifies the fluorescence wavelength range to be
for each channel slider bar acquired for each channel.

Overlapping wavelength range can be specified
between channels.

* When the "C2-DUVB-OP GaAsP 2nd channel Kit"
is in use, the wavelength range of the option
channel (Chl) cannot be changed using the slider
bar.

(11) 1st Dichroic mirror select Enables to manually select the 1st Dichroic mirror to
be used.
If a 1st Dichroic mirror that the NIS-Elements does not
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(12) Transmitted detector selection
button

(13) Filter cube setting button

(14) OK button

(15) Cancel button
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recommend is selected in the combination of the
selected laser wavelength and the 1st Dichroic mirror,
"I" appears following the 1st Dichroic mirror name

<]

Brings the transmitted detector into the Optical path, to
enable the ability.

Brings the transmitted detector out of the Optical path,
to disable the ability.

Used to exchange the filter cube of option dichroic
mirror, create new filter cube information, or change
the details of the registered filter cube. Clicking this
button displays the Filter Cube Setting window.

For the editing procedure, see Section 18.4.3.1, "Filter
Cube Setting Window."

Through | ™

Used to display/select the filter cube name installed in
the filter cube of option dichroic mirror.

Confirms the Optical path settings applied and closes
the Optical path window.

Discards the Optical path settings applied and closes
the Optical path window.

18.4.3.1 Filter Cube Setting Window

This window opens when the [Filter cube setting] button is clicked on the Optical path window.
The new filter cube to be created or the content of the registered filter cube can be changed.
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Figure 18.4-5 Filter Cube Setting window (for DM/BA1 BA2 Filter-use)

Table 18.4-3 Functions of the Filter Cube Setting Window

Name Function
(1) Preset data Selects a set of the Filter cube for option dichroic mirror
recommended by Nikon.
(2) Filter cube name Displays/edits the Filter cube name in the combination of
display/Edit the dichroic mirror and the barrier mirror. (Input words: 1 -

24 (in Alphabetical letters))
(3) Filter cube name creation Generates the filter cube name automatically using

button Wavelength, Type, and BandWidth of the barrier filter.
(4) Use BA2 check box When checked, the second barrier filter (BA2) can be used.
(5) Dichroic mirror Inputs the wavelength of the dichroic mirror. (Input range:
wavelength input 400 - 720 nm)

The following wavelength is transmitted according to the
selected Type.

[LP] Long pass:
Wavelength equal to or longer than the Wavelength
value is transmitted.

[SP] Short Pass:
Wavelength equal to or shorter than the Wavelength
value is transmitted.

(6) Filter type select Selects the dichroic mirror type.

(7) Barrier filter wavelength  Inputs the wavelength of the barrier filter (Input range: 400
input - 720 nm)

The following wavelength is transmitted according to the
selected Type.
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(8) Barrier filter type select

(9) Barrier filter band input

(10) Apply
(11) Exit
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[LP] Long pass:
Wavelength equal to or longer than the Wavelength
value is transmitted.

[SP] Short Pass:
Wavelength equal to or shorter than the Wavelength
value is transmitted.

[BP] Band Pass:
Wavelength of the Wavelength value ?} BandWidth
value/2 is transmitted.

Selects the barrier filter type. ([LP] Long pass/[SP] Short
Pass/[BP] Band Pass)

When the barrier filter type is [BP], inputs the range from
the center wavelength for the barrier filter. [Input range: 1 -
350 nm normally (but not limited to)]

Confirms the Filter Cube Settings.

Closes the Filter Cube Setting window.
If the setting has not been confirmed with the Apply
button, a confirmation dialog box appears.

18.4.4 Acquisition Window

The Acquisition window enables to set PMT brightness (detection sensitivity), laser power, and pinhole

size.

When "C2-DUVB-OP GaAsP 2nd channel Kit" is in use, Chl is an option channel and Ch2 to ChS5 are

standard channels.

18.4.4.1 Structure of Acquisition Window
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Figure 18.4-6 Acquisition window (VB-use)

Table 18.4-4 Functions of Acquisition window (VB-use)

Name
(1) Acquisition/Photo
Activation window
switching
(2) Laser power monitor
button

Channel selection

)

Gain

4

Function

Switches between the Acquisition and Photo Activation
windows.

For the Photo Activation window, see Chapter 10.

Displays the laser power value (integer obtained after A/D
conversion divided by 10) of the current excitation laser by
clicking this button.

During the image acquisition, the laser power cannot be
measured and this button is grayed out.

Selects the channels (Chl to Ch5) to acquire the desired images.

Do this by adding a check mark.

* When using the Ch series, select the option channel (Chl)
and then select one of standard channels Ch2 to ChS5. (Ch
series is available only when "C2-DUVB-OP GaAsP 2nd
channel Kit" is in use.)

Sets the PMT Gain.

Slider bar:
Slides to the right or left to set the gain value.

Arrow buttons:
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Click either arrow button to increase or decrease the gain
value stepwise.

Direct entry in gain value display field:
Type the desired setting value.
(5) Offset for option This function is shown only when "C2-DUVB-OP GaAsP 2nd
channel channel Kit" is in use.
Sets the offset value of the option channel (Chl).

Slider bar:
Slides to the right or left to set the offset value.

Arrow buttons:
Click either arrow button to increase or decrease the offset
value stepwise.

Direct entry in offset value display field:
Type the desired setting value.

(6) Laser ON/OFF button Selects whether the laser is emitted or not.

*D
The laser is emitted.

OMN status

The AOTF shutter closes and the laser power value

becomes 0.

oFf stas ~ When switched from OFF to ON, the laser power
value set in the previous ON status is applied.

(7) Laser (*1) Sets the laser power value.

Slider bar:
Slides to the right or left to set the value.

Arrow buttons:
Click either arrow button to increase or decrease the value
stepwise.

Direct entry in value display field:
Type the desired setting value.

* When "C2-DUVB-OP GaAsP 2nd channel Kit" is in use, if
a standard channel that uses the same laser wavelength as
the option channel exists, the laser power value interlocks.

(8) Fluorescence dye The fluorescence dye name specified in the Optical path
name indication window is indicated.
(9) Channel color Displays the channel color specified in the Optical path
window.
(10) Laser wavelength The currently selected laser wavelength is indicated.
indication

(11) Offset for standard Sets the offset value of the standard channel.
channel Sets the PMT gain of standard channels Ch2 to Ch5 when "C2-
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DUVB-OP GaAsP 2nd channel Kit" is in use.

Slider bar:
Slides to the right or left to set the offset value.

Arrow buttons:
Click either arrow button to increase or decrease the offset
value stepwise.

Direct entry in offset value display field:
Type the desired setting value.

(12) Pinhole Adjusts the pinhole size.
For pinhole size, see Section 18.4.4.4, "Setting the Pinhole."

(13) TD channel selection Enables to acquire TD images by checking the check box.
When fluorescence is excited, all excitation lights are detected
by the transmitted detector (TD). If the BA filter for 405 laser is
installed in the TD, excitation light is not detected by the TD.

(14) TD IN/OUT button  Sets/removes the motorized transmitted detector in/from the
optical path.
(IN = Set in the optical path/ OUT = Remove from the optical
path)
As for the case where the TD IN/OUT button is not displayed, it
will be displayed when the motorized transmitted detector is set
in the optical path in the Optical path window.

(15) Brightness adjustment For the transmitted detector, use the HV and Offset controls to

for transmitted adjust the brightness of the live image.

detector Sets the offset value and the voltage (HV) to be applied to the
transmitted detector.

Slider bar:
Slides to the right or left to set the value.

Arrow buttons:
Click either arrow button to increase or decrease the value
stepwise.

Direct entry in value display field:
Type the desired setting value.
(16) Optimize button Click this button to display the XYZ Size Setup window.
In the XYZ Size Setup window, the calculation method of the
recommended values of the resolution, zoom magnification, and
Z stack step size can be set.

For the XYZ Size Setup window, see Section 18.4.4.3,
"Recommended Value Indication/Automatic Application."

(17) Select All Channels  Selects all channels for acquiring images.
button

(18) Custom Acquisition  Click this button to open the DUVB Custom Acquisition
Setting button Settings dialog box.
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The sequence of scan channels and the option channel
acquisition timing can be set in the DUV-B Custom Acquisition
Setting dialog box.

For details, see Section 18.4.4.2, "DUVB Custom Acquisition
Settings Dialog Box."

The current acquisition control setting (sequence of scan
channels) is shown on this button.

(*1) When LU-NV is in use, this button is grayed out and is disabled while the button on the front
panel of the laser unit is OFF or blinking.

18.4.4.2 DUVB Custom Acquisition Settings Dialog Box

Set the sequence of scan channels and the option channel acquisition timing.

DUVE Custom Acquisition Seu:ing-_ o |

Variable Bandpass Mode

Acquisibon Order

Start mith | Shortest [~ | excitation wavekngth 1)

Fixed Bandrass (FE) Charnel acquisition

If excitation wavelkngth i not the same for bath VB and /8 dhannsls:

= gcqure FB and VE channels sequenially I )

(7 acquire FE channel smutaneausly If the S channel uses an exdiation wavelkength higher than | 500 | nm m

(3 "ﬂ(] [ R . )

Figure 18.4-7 DUVB Custom Acquisition Settings dialog box

Table 18.4-5 DUVB Custom Acquisition Settings dialog box

Name Function
(1) Acquisition Order Select the sequence of scan channels.
Longest:

In the order of long wavelength -> short wavelength

Shortest:
In the order of short wavelength -> long wavelength

(2) Fixed Bandpass (FB) Sets the option channel acquisition timing. (This setting is
Channel acquisition  enabled only when "C2-DUVB-OP GaAsP 2nd channel Kit" is
in use.)
The option channel is acquired concurrently with other standard
channels to which the same laser wavelength is assigned in
principle, but is acquired at the timing specified below if the
same wavelength is not present.
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acquire FB and VB channels sequentially radio button:
The option channel is acquired at other independent timing.

acquire FB channel simultaneously if the VB channel uses
an excitation wavelength higher than [Numerical entry]|
nm radio button:
The option channel is acquired at the same timing as
channel that uses laser with a longer wavelength than the
wavelength specified in the numerical entry field by the
user.
If such channel does not exist, the option channel is
acquired at other independent timing.

(3) OK button Confirms the settings applied and closes this dialog box.
(4) Cancel button Discards the settings applied and closes this dialog box.

18.4.4.3 Recommended Value Indication/Automatic Application

By the function of the recommended value indication/automatic application, the recommended values of
the appropriate resolution, zoom magnification, and Z stack step size are calculated based on the
objective type and the selected excitation wavelength.

Using the calculated recommended values enables the image acquisition clearer and with less damage to
the sample.

Recommended Value Automatic Application

To automatically apply the recommended values to the parameters, set the [Nyquist XY ] button of the
Scan Area window to ON.
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Figure 18.4-9 Location of Recommended Value Indication

* When the laser or objective in use is changed, the recommended values are recalculated, and newly
indicated and automatically applied.

Recommended Value Settings

Detailed settings of the recommended values are made in the XYZ Size Setup window that is displayed
by clicking the [Optimize] button of the Acquisition window.
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If the [Nyquist XY ] button of
applied to the parameters.

Or if the [Nyquist XY] button is OFF, the recommended values of the scan size and zoom are indicated

in the Scan setting window.
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the Scan Area window is ON, the recommended values are automatically
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Figure 18.4-10 XYZ Size Setup window

Table 18.4-6 Functions of XYZ Size Setup window

Name

(1) Zoom Preference
Resolution Preference

2)

(3) Use Cropping

(4) Suggested Step (Z2)

(5) OK button

Cancel button

(6)

Function

When the [Nyquist XY] button is ON, keeps the scan size
and applied the recommended value of the zoom.

When the [Nyquist XY] button is ON, keeps the zoom and
applied the recommended value of the scan size.

Fits the scan size in detail by using Crop Scan.
Sets the Z step size calculation method.
Recommend (Z71/3 Approximately one third of the thickness

FWHM) of optical section (FWHM value).

Half Overlap One half of the thickness of optical
(Z=12 FWHM)  section (FWHM value).

Minimum Overlap The thickness of optical section (FWHM
(Z=FWHM) value).

fzeif)e(c:t%oxel Value same as the pixel size.

Confirms the XYZ Size Setup applied and closes the XYZ
Size Setup window.

Discards the XYZ Size Setup applied and closes the XYZ
Size Setup window.
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18.4.4.4 Setting the Pinhole
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Figure 18.4-11 Setting the Pinhole (VB-use)

Table 18.4-7 Pinhole setting functions (VB-use)

Name Function
(1) Pinhole size Sets a pinhole size for C2 system.
setting
Slider bar:

Slides to the right or left to set the pinhole size. (Unit: A.U.)

Arrow buttons:
Click either arrow button to increase or decrease the pinhole size
stepwise.

Direct entry in pinhole size display field:
Type the desired setting value.

(2) Pinhole button  Displays the A.U. Calculation Settings window to calculate the
pinhole size.
(For A.U. Calculation Settings, see Section 18.4.4.5, "Calculation
Settings for Pinhole Size.")

(3) Home Changes the pinhole to the predetermined home position.
The value of the home position can be changed in the A.U.
Calculation Settings window.
(For A.U. Calculation Settings, see Section 18.4.4.5, "Calculation
Settings for Pinhole Size.")
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(4) Pinhole size Indicates pinhole size of C2 system. (Unit: um)

(5) Optical Indicates the FWHM (full width at half maximum) of z airy disk.
Sectioning

(6) Optical The actual size of 1 pixel square calculated from the optical
Resolution information (for objectives and scan parameters) and the size

acquired from an image.

(7) Reference Selects the excitation wavelength as the reference of the automatic

excitation calculation of the pinhole size from the laser wavelengths, or enter it

wavelength for ~ manually in the A.U. Calculation Settings window. (For A.U.
the pinhole size  Calculation Settings, see Section 18.4.4.5, "Calculation Settings for
calculation Pinhole Size.")

18.4.4.5 Calculation Settings for Pinhole Size
This section describes the setting window for calculating the pinhole size.
Click the [Pinhole] button in Acquisition window, the A.U. Calculation Settings window appears.

(Usually, the [Recommend] is selected to enable automatic calculation. [Recommend] calculates the
A.U. value by using the Nikon-recommended EM and NA values.)

| A.u. Calculation Settings ==
1.0 AU Pinhale Size=1, 22 "TMNA Tdag. [u=]
(1 | Fecommerd
(2) EM:emizsien wavekrmthlum]
Sefected Lase elergth
L ergl T
arual i
t:}' L ;Humerical Ayper e
f e |ens
Rl
(4) | “Ary" Hame Poston | '..;i AL
(5) | [ Keep L,
(6) [ S {7}y

Figure 18.4-12 A.U. Calculation Settings window

Table 18.4-5 A.U. Calculation Settings window

Name Function
(1) Select calculation Recommend -
method Sets parameters automatically. (Nikon recommended)
User Setting -
Allows the user to manually set parameters.
(2) EM:emission Selected Laser wavelength -
wavelength[pum] Calculates parameters by using the laser wavelength selected in

the pinhole combo box of the Acquisition window as the
emission wavelength (EM value).
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(3) NA:Numerical
Aperture

(4) "Airy" Home Position

(5) Keep A.U. check box

(6) OK button

(7) Cancel button
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The wavelength displayed in the combo box is to be the laser
wavelength set in the Optical Setting window.

Manual -

Allows the user to manually set parameters. (The parameter is
calculated with the input value as the emission wavelength (EM
value).)

Enter the value directly from the keyboard.

Sets refractive index of the objective.

NA_obj (NA of objective lens) -

Regardless of whether or not the objective NA value exceeds
the refractive index of the sample, executes calculation by using
the objective NA as the calculation parameter.

Min(NA_obj, NA_sample) -

When the objective NA value does not exceed the refractive
index of the sample, executes calculation by using the objective
NA as the calculation parameter. When the objective NA value
exceeds the refractive index of the sample, executes calculation
by using the sample refractive index.

Sets a home position of pinhole.

Direct entry in offset value display field:
Type the desired setting value.

When checked, the pinhole size is fixed by the A.U. when the
selected wavelength or objective is changed. (However changes
by the um.)

When unchecked, the pinhole size is fixed by the um. (However
changes by the A.U.)

Confirms the A.U. Calculation Settings applied and closes the
A.U. Calculation Settings window.

Discards the A.U. Calculation Settings applied and closes the
A.U. Calculation Settings window.

18.4.4.6 HYV Linear Correction

When HV changes, Gain changes as shown in the graph captioned "Without HV Linear Correction."

As HV increases, the gain variation (the variation of image brightness) is gradual initially, and it
becomes steep beyond a certain point.

The gain variation can be automatically corrected to be linear with HV variation by the function called
"HV Linear Correction." With this correction, gain varies at the same rate as the HV adjustment.
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Gain

Gain

Without HY Linear Correction

To enable HV Linear Correction, check the [HV Linear Correction] check box.
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Figure 18.4-16 HV Linear Correction

e When HV Linear Correction is enabled or disabled, HV is reset to 0 V once.
o If the Offset slider bar is moved, the accurate correction is not performed.
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Appendix Lists of Filter Cubes

The Filter Cube Information for the Optical Path

The Dichroic mirror or the Barrier filter to be registered on the Optical path window for the
Confocal C2 is listed below.

1st Dichroic mirror

The 1st Dichroic mirror provided for the Optical C2 is shown below.

Table 1. 1st DM List

Name Note:

=

BS 20/80 Excitation lights are unrestricted.
408/488/543

405/488/561

408/488/594

440 (457)/514/594

405/488/543/640

405/488/561/640

405 (408)/457 (440)/561/640 (633)

440 (457)/514/561/640 (633)

405 (408)/457 (440)/543/640 (633)

O 0 N OO u » W N

-
o

Detector filter cube

The Dichroic mirror and the Detector filter cube provided for the Optical C2 is shown below.

Table 2. DM/BA filter List

2nd DM 1st BA 3rd DM 3rd BA 2nd BA
1 455 None None None None
2 482 438/24 540LP 585/65 494/41
3 511 447/60 560 561LP 510/84
4 540LP 482/35 593 594LP 514/30
5 560 494/41 648 635LP 525/50
6 510/84 537/26
7 514/30 550/49
8 525/50 585/65
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537/26

Registered filter cube name

593/40

The Detector filter cube combined with the standard filter cube is shown below.

1 - 8 (9 for 2nd Filter Cube Set) ndicates the preset setting, whereas 9 (10 for 2nd Filter Cube

Set) - 11 indicates the User registration, and 12 indicates no filter required.

The available Filter cube is equivalent with the Filter cube tab of the "Filter Cube Setting" window.

Table 3. Registration filter cube name List 1 1st Filter Cube Set

O 0 N o u A W N =

e i =
N = o

Name
438/24
447/60
482/35
494/41
510/84
514/30
525/50
537/26
User 3
User 4
User 5
Through

Registration

number

1

O 0 N O Uu b~ W N

e e
N = O

2nd DM
455
482
511
540LP
560
540LP
560
560
None
None
None

Through

Table 4. Registration filter cube name List 2 2nd Filter Cube Set

O 0 N OO u » W N -

=R
= o

Name
494/41,585/65
510/84,561LP
514/30,585/65
525/50,561LP
525/50,594LP
537/26,561LP
550/49,594LP
585/65,635LP
593/40,635LP
User 2

User 3

Registration
number

1
2
3
4
5
6
7
8
9

10
11

3rd DM 3rd BA
540LP 585/65
560 561LP
540LP 585/65
560 561LP
560 594LP
560 561LP
593 594LP
648 635LP
648 635LP
None None
None None

BA1l
438/24
447/60
482/35
494/41
510/84
514/30
525/50
537/26
None
None
None

Through

2nd BA
494/41
510/84
514/30
525/50
525/50
537/26
550/49
585/65
593/40
None

None

Page 3 of 4
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12 Through 12 Through Through Through
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