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10.

11.

12.

13.

14.

15.

16.

17.

18.

“Deterministic aperiodic structures for nanophotonics and sensing applications”, EPFL,
Lausanne, Switzerland, June 10, 2009

“Light in aperiodic materials”, New York University (NYU), may 4, 2009

“Light in Deterministic Aperiodic Structures”, Yale University, December 17, New Haven (CT)
2008

“Light in Deterministic Aperiodic Structures”, Boston University, Symposium of Light, December
7, Boston (MA) 2008

“Silicon-based light emitting nanomaterials and plasmonic structures” California Institute of
Technology, April 1, 2008, Pasadena, CA, USA

“Light scattering, SERS sensing and structural colour in deterministic aperiodic structures”,
University of Trento, March 07, 2008, Trento, Italy.

“Surface enhanced Raman scattering and structural colour in deterministic aperiodic
structures”, University of Verona, March 05, 2008, Verona, Italy.

“Light scattering and localization in deterministic aperiodic structures”, European Laboratory
for Nonlinear Spectroscopy (LENS), March 03, 2008, Florence, Italy.

“Silicon-based light-emitting nanomaterials and plasmonic structures”, Photonics Center
Nanophotonics Symposium, Boston University, May 16, 2007

“Silicon-based nanomaterials and plasmonic structures”, University of Rochester, March 14,
2007

“Light in silicon nanostructures” University of Toronto, Canada, 4/26/2005

“Silicon based light emitting nanomaterials and photonic structures” University of Padova, Italy,
December 22, 2004

“Complex photonic structures and silicon based light emitting nano-materials” MIT-
Microphotonics Center 2004

“Light propagation in Fibonacci quasicrystals”, European Laboratory for Nonlinear
Spectroscopy (LENS) , Florence, 2001,2003,2004

“Stimulated emission and light transport in silicon based nanostructures” KTH, Stockholm,
Sweden 2003

“Light Amplification in Silicon Nanocrystals”, University of Modena (Italy), 2001 and 2002

“Light Localisation in one dimensional Fibonacci quasicrystals”, University of Catania (Italy)
2002
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19. .“Stimulated Emission and Light Transport in Silicon based nanostructures”, MIT
Microphotonics Center, MA, (U.S.A.), December 2002.

20. “Optical gain measurements in silicon nanocrystals”, La Laguna, University in Tenerife, 2000

21. “Stimulated emission in silicon nanostructures”, Max Planck Institute of Halle (Germany), 2000

INVITED TALKS AND ORAL CONTRIBUTIONS®

Invited talks

1.

L. Dal Negro, M. Cazzanelli, N. Daldosso, L. Pavesi, F. Priolo, G. Franzo, D. Pacifici, F.
lacona, “Optical gain in silicon nanocrystals”, SYMPOSIUM H Si-based Optoelectronics:
Advances and Future Perspectives, European Materials Research Society, Spring Meeting, June
18-21, 2002, Strasbourg (France).

L. Dal Negro, M. Stolfi, J. Hyung Yi, Y. Yi, V. Nguyen, J. Le Blanc, J. Haavisto, J. Michel,
L.C. Kimerling, “Light in 1D aperiodic dielectrics” , 2004 MRS Spring Meeting, April 12-16,
San Francisco, CA (USA).

L. Dal Negro, M.Stolfi, J.LeBlanc, J.Haavisto, J.Michel, L.C.Kimerling, “Light Emission from
Silicon  Nanocrystals”, Communications Technology Roadmap Conference, MIT
Microphotonics Center, May 04, 2004.

L. Dal Negro, M. Stolfi, J. J. Michel, X. Duan, J. Le Blanc, J. Haavisto, , L.C. Kimerling,
“Optical gain in strongly coupled erbium-doped silicon nanocrystals annealed at low
temperatures” , 2005 MRS Spring Meeting, March 28-April 02, San Francisco, CA (USA).

L. Dal Negro, J.H.Yi, Y.Yi, V.Nguyen, J.Michel, L.C.Kimerling, “Light emitting aperiodic
photonic structures”, CLEO/QELS 2005, on May 22-27, 2005, Baltimore, MD (USA).

L. Dal Negro, M. Stolfi, J. H. Yi, J. Michel, J. LeBlanc, J. Haavisto, L. C. Kimerling, ““Light
Emitting Silicon Nanostructures™, IEEE International Electron Devices Meeting, December 5-
7, 2005, Washington, DC (USA).

L. Dal Negro, “Light from Silicon-based Nanostructures”, American Physical Society March
meeting 2006, March 13-17, Baltimore, MD (USA).

! Presenting author underlined.

12



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

L. Dal Negro, J. H. Yi, J. Michel, L. C. Kimerling, S. Hamel, A. Williamson, G. Galli ““Light
Emission in Silicon-rich Nitride Nanostructures”, MRS Spring Meeting, April 17-21, 2006 San
Francisco, CA (USA).

L. Dal Negro, “Light in Aperiodic Deterministic structures”, Advanced Computational
Electrodynamics Workshop, May 04-06, 2006 Boston, MA (USA).

L. Dal Negro, “LEOS06: Nanophotonics”, LEOS Conference, 29 Occtober — November 2,
2006 Montreal, Canada.

L. Dal Negro, Silicon-based Light Emitting Nanomaterials and Photonic Structures,
LEOS New Hampshire Chapter, Verizon Labs, Weltham, Nov 07, 2006

L. Dal Negro, Silicon Photonics and Plasmonic Structures, European Optical Society Meeting,
Capri, Italy, September 30 — October 3, 2007

L. Dal Negro, Energy transfer and light emission from erbium-doped silicon nanostructures,
CNEC-LEOS, MIT Lincoln Laboratory, September 13, 2007.

L. Dal Negro, Silicon-based Plasmonic structures, OSA-Optical Micro-Systems (OMS), 30
Sept.-Oct.3, 2007, Capri, Italy

L. Dal Negro, Giant Field Enhancement and Localization in Aperiodic Plasmonic Structures,
IEEE-LEQOS Plasmonics Workshop, MIT Lincoln Laboratory, November 7, 2007.

L. Dal Negro, Silicon nanocrystals in silicon nitride structures: towards efficient light emission
under optical and electrical pumping, IEEE-LEOS, 5" International Conference on group 1V
Photonics, September17-19, 2008, Sorrento, Italy

L. Dal Negro, Erbium-coupled silicon nanocrystals in silicon nitride: light emission
enhancement in aperiodic photonic structures, PRIME, Electrochemical Society Meeting,
October 12-17, 2008 Honolulu, Hawaii, USA

L. Dal Negro, Deterministic Aperiodic Photonic-plasmonic structures, International Workshop
on Advanced Computational Electromagnetics, (ACEQ9), January 12-14, 2009 Lincei
Academy, Rome, Italy

L. Dal Negro, PL and EL from silicon-rich nitride films and multilayer structures, 2009
Photonics West Meeting, January 24-29, 2009, San Jose, California, USA

L. Dal Negro, Light in Deterministic Aperiodic Nanostructures, 2009 Photonics West Meeting,
January 24-29, 2009, San Jose, California, USA

L. Dal Negro, Design and engineering of on-chip localized fields with deterministic aperiodic
structures, MRS Spring Meeting, April 13-17, 2009 San Francisco, USA
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22. L. Dal Negro, Light emission from silicon nanostructures: past, present and future perspectives,
tutorial invited presentation at the CLEO/IQEC Conference, May 31 - June 5, 2009 Baltimore,
Maryland, USA

23. L. Dal Negro, Light in aperiodic structures, IEEE - ICTON Azorres, June 28-July02, 2009
24. L. Dal Negro, Light scattering and trapping in aperiodic deterministic environments, 5™

Workshop on numerical methods for optical nanostructures, ETH, Zurich, Switzerland, July 6-
7, 2009

25. L. Dal Negro, Aperiodic Plasmonics, The 9th International Conference on Nanotechnology,
IEEE Nano 2009, July 26th — 30th in Genoa, Italy

26. L. Dal Negro, Understanding localized fields, International Conference on Electromagnetics in
Advanced Applications, Torino, Italy on September 14-18, 2009.

27. L. Dal Negro, Si-based nanoplasmonics, 2009 Frontiers in Optics Conference/OSA Annual
Meeting OSA FiO/LS 2009 Photonics Division October 11-15, 2009, in San Jose, CA, USA.

28. L. Dal Negro, Light localization on a chip, LEOS topical meeting on Optical Microsystems,
September 27-30, 2009, Capri, Italy

Invited contributions

29. L. Dal Negro, M. Cazzanelli, Z. Gaburro, L. Pavesi, F. Priolo, G. Franzo, D. Pacifici, F. lacona
Optical gain in silicon nanocrystals, SPIE’s International Symposium on Optical Science and
Technology, 7-11 July 2002, Seattle, Washington (USA).

30. F. Priolo, G. Franzo, D. Pacifici, A. Irrera, M. Miritello, F. lacona, L. Dal Negro, L. Pavesi
“Silicon Nanostructures for Microphotonics” International Workshop on Nanostructures for
Electronics and Optics, NEOP, October 2002, Dresden (Germany).

31. Jinhao Ruan, P.M. Fauchet L. Dal Negro, M. Cazzanelli, L. Pavesi Stimulated Emission in
Nanocrystalline Silicon Superlattices 2003 MRS Spring Meeting, April 21-25, S.Francisco, CA
(USA).

32. L. Dal Negro, C. Mazzoleni, L.Pavesi, “Optical gain measurements in silicon nanocrystals”,
INSEL, Milan, 1999.

33. L. Dal Negro, C. Mazzoleni, L. Pavesi, G. Franzo, F. Priolo “Optical gain in Silicon nano-
crystals”, Silicon workshop (Genova 2000).

34.L. Dal Negro, C. Mazzoleni, L. Pavesi, G. Franzo, F. Priolo “Optical gain in Silicon
nanocrystals”, Symposium G Optoelectronics I: Materials and Technologies for Optoelectronic
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Devices, Spring meeting of the European Materials Research Society (Strasbourg 2000).

35. L. Dal Negro, C. Oton, P. Johnson, D. Wiersma, L. Pavesi, Ad Lagendijk, “Ultrashort pulse
dynamics in Fibonacci quasicrystals”, European Research Conference (EURESCO),
“Electromagnetc Crystal Structures”, University of St.Andrews, 9-14 June 2001, Scotland.

36. L. Dal Negro, P. Bettotti, L. Pavesi, D. Pacifici, F. lacona, G. Franzo, F. Priolo, “V.S.L. &
optical gain in silicon nanocrystals” , Gordon Research Conference, “Material processes far
from equilibrium” Kimball Union Academy, 1-6 July 2001, Meriden (NH), USA.

37.L. Dal Negro, C. J. Oton, Z. Gaburro, L. Pavesi, P. Johnson, A. Lagendijk, D.
Wiersma,“Photon propagation in one-dimensional porous silicon complex systems”, March
2002 PSST-2002 International conference on Porous Semiconductor Science and Technology
Tenerife, (Spain).

38. L. Dal Negro, C.J.Oton, Z. Gaburro, L. Pavesi, P. Johnsonn, Ad Lagendijk, D. Wiersma,
“Time-resolved light propagation at the band-edge states of 1D Fibonacci quasicrystals”, 2002
MRS spring meeting, 1-5 April 2002, San Francisco, California (USA)

39. Zeno Gaburro, Paolo Bettotti, Luca Dal Negro, Lorenzo Pavesi New progress on p-type
macroporous silicon electrodissolution”, 2002 MRS spring meeting, 1-5 April 2002, San
Francisco, California (USA)

40. E. lacona, G. Franzo, D. Pacifici, F. Priolo, L. Dal Negro, and L. Pavesi “Luminescence in Er-
doped silicon nanostructures” symposium H Si-based Optoelectronics: Advances and Future
Perspectives, European Materials Research Society, Spring Meeting, June 18-21, 2002
Strasbourg (France).

41. L. Dal Negro, M. Cazzanelli, N. Daldosso, Z. Gaburro,L. Pavesi, F. Priolo, G. Franzo, D.
Pacifici, F.lacona, “Optical gain and stimulated emission in silicon nanocrystals” 2002 MRS
Fall Meeting, 2-6 December 2002, Boston, Massachusetts (USA)

42. L. Dal Negro, M. Stolfi, J. LeBlanc, J. Haavisto, X. Duan, J. Michel and L.C. Kimerling, "Light
Emission from Silicon Nanocrystals in SiOx Films Prepared by RF Magnetron Sputtering”,
American Vacuum Society, New England Chapter Annual Symposium, June 15, 2004.
Burlington, Massachusetts (USA).

43. M. Stolfi, L. Dal Negro, J. Michel, X. DuanJ. LeBlanc, J. Haavisto, and L.C. Kimerling,
“CMOS Compatible Erbium Coupled Si Nanocrystal Thin Films for Microphotonics,” 2004
MRS Fall Meeting, Boston MA, November 29-December 2, 2004.

44. L. Dal Negro, J.H.Yi, Y.Yi, V.Nguyen, X.duan, J.Michel, L.C.Kimerling, “Light in aperiodic
dielectrics, 2004 MRS Fall Meeting, Boston MA, November 29-December 2, 2004.

Current research interests

Currently working on linear and nonlinear optics of semiconductor nanostructures, (Si nanocrystals, Si
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nitride structures and semiconductor quantum dots), energy coupling phenomena in rare earth atoms
and semiconductor quantum dots, nanostructures fabrication and electron beam-lithography, complex
photonic crystals structures, Si-based nano-plasmonics.

TEACHING EXPERIENCE

Boston University courses:

Fall 2009 EC410: Introduction to electronics
Spring 2009 EC570: Lasers and Applications
Fall 2008 EK131/132: Exploring the Science of Light: developed for the undergraduate for

the Fall 2008. The aim of this course is to introduce the students to the basic
elements of light-wave technology thorough a series of classroom lectures,
hands-on computer simulations of optical devices and Lab experiments.

Spring 2008 EC777: Nano-optics: the course has been entirely developed by Luca Dal Negro
and approved by the Department of Electrical and Computer Engineering as a
regular advanced graduate course in optics in 2008.

Fall 2007 EC770: Guided-wave optoelectronics, ECE Department, Boston University,
graduate course level

Spring 2007 EC560: Introduction to Photonics (SC560), ECE Department, Boston University,
graduate course level

Fall 2006 Lecturer of Introduction to Photonics (SC560), ECE Department, Boston
University
Spring 2006 EC700: Nanophotonics, developed and taught the course in the ECE Department

at Boston University for the first time

Short courses:

Nanoplasmonics: science and technology of metal nanostructures — University Federico I, Naples,
Italy, July 13-24, 2009

Nanoplasmonics: science and technology of metal nanostructures — University Federico Il, Naples,
Italy, July 7-11, 2008

Teaching Assistant of course 3.46 “Optical and Optoelectronic Materials™, Department of Materials
Science, MIT, 2003-2005
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SKILLS AND EXPERTIESES
Optical Spectroscopy of Semiconductors

Ultrafast Optics, optical characterization of optical gain in semiconductors nanocrystal waveguides and
bulk materials, CW-VSL Technique and Time resolved VSL method, pump and probe measurements
with CW lasers and optical losses characterizations. Optical characterization of silicon nanostructures
and Erbium related systems: CW photoluminescence, ultrafast spectroscopy with Ti:Sa laser, time
resolved high power spectroscopy (Nd:Yag Laser), Linear optical characterization with reflectance
measurements, transmission measurements, Prism coupling of waveguides, nonlinear optics, z-scan,
Second Harmonic generation and self diffraction techniques, Raman spectroscopy of semiconductors
and bio-materials.

Photonic Crystal and Complex System Research

Fabrication of nano and macro-porous silicon samples by electrochemical anodization and subsequent
thermal and chemical treatments. Electrochemical migration of Erbium ions in porous silicon samples
(Microcavities and complex structures like Fibonacci quasicrystals). Fabrication of macro-porous
silicon for photonic crystals applications and random macro-porous , strongly scattering silicon
samples for light localization and transport studies in complex dielectric systems. Optical
Characterization of one dimensional porous silicon Microcavities and quasicrystals (transmission,
absorption, reflectance, time resolved pulse propagation), Electron-beam fabrication of nano-plasmonic
structures and metal nanoparticle arrays.

Fabrication techniques
Electrochemical etching, Reactive and direct magnetron sputtering of thin semiconductor films, thin
film evaporation, PE-CVD deposition, E-beam evaporation, thermal evaporation, E-beam lithography,
optical photolithography.

Theoretical models for laser physics and nanostructures: space independent rate equations, space-
time dependent rate equations models, coupled mode theory, Maxwell-Bloch equation models for
semiconductor nanostructures, k.p methods, Hartree-Fock, introductory Density Functional Theory
(DFT).

Numerical simulations of photonic components: waveguide analysis, planar optical waveguides,
ridge waveguides. Mode propagation and profiles. Calculations of 2D-eigenstates of propagating
modes in ridge waveguides. Fimmwave and Fimmprop simulation software from Photon Design, R-
Soft and MIT, Finite Element simulations (COMSOL), Finite Difference Time Domain simulations of
photonic components, Mode matching methods, Finite Difference simulations, Beam propagation
methods.

Light scattering and diffraction Theory: Fourier Optics, Kirchoff-Fresnel theory for general
diffraction problems, Fresnel diffraction theory for light coupling problems in waveguides and lasers,
Abbe and Sommerfeld diffraction theory, matrix ray optics methods, Mie scattering theory, T-matrix
and Generalized Mie Theory (GMT), Coupled Dipole Methods (CDM), Volume Integral Equations,
Dyadic Green’s function approaches, Angular Spectrum Representation, perturbation approaches to
multiple scattering and radiative transfer theory.
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Complex systems: Light Localization Theory, Localization Scaling Theory, Fractal Modelling of
Random systems, Dynamical system Theory, Symbolic Dynamics Applied Number theory,
Multifractal measures, Diffusion and Transport on Fractal supports, Harmonic and Wavelet Analysis of
complex signals.

Literary Awards
Winner of the Young Italian Poets Competition 2000 with the publication of the book:

1. L. Dal Negro, “Ostinate Solitudini”, Collana Poeti Italiani Contemporanei, Libro Italiano,
Editrice Letteraria Internazionale, Ragusa, (Italy) 2000.
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