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Current research

Physics with the Compact Muon Solenoid (CMS) detector at the CERN LHC. First data col-

lected in Dec. 2009. First physics paper published in Feb. 2010. Design and construction of the

data concentrator (DCC and DCC2) to read out the CMS hadron calorimeter (HCAL) and other

associated electronics ($5 M equipment money). Development of silicon photomultipliers (SiPM)

and micro-CTA electronics (AMC13) for trigger, clock, and data acquisition in CMS. Led effort

to establish source calibration procedure for calorimeter. Supervision of postdocs and and gradu-
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Research highlights

Discovery of the higgs boson.

CMS detector design, construction, and commissioning. Work done at Boston University and

CERN. 451 published papers.

Discovery of the intermediate vector bosons, W and Z0.

UA1 detector commissioning, shift coordination, and leading role in event selection and data anal-

ysis to identify events in both the electron and muon decay channels. Led the analysis to measure

the spin, cross sections, and branching ratios. Work done at CERN. 66 papers published.

Discovery of the B-factory resonance Υ(4s) and first study of the b quark.

Led analysis of the discovery of the Υ(4s) using novel event shape variables developed by my

thesis advisor, Geoffrey Fox and Steven Wolfram. Performed particle identification of kaons and

charmed mesons to establish the quark transition b→ c. Work done at Cornell. Followed up with

work at CERN with the discovery of B mixing and the first baryon containing the b quark. 30
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First observation of jets in hadron collisions.

Construction and operation of the first experiment to trigger on jet energy with a calorimeter. First

definition of hadron jets and use of model of Feynman and Field to compare to e+e− collisions

and make detailed acceptance corrections to arrive at first measurement of quark-quark scattering

cross sections. Work done at Fermilab and Caltech. Followed up with work at CERN on angular

distribution of jets to search for substructure of quarks. 9 published papers

Textbook

“Modern Physics from Alpha to Z0,” Wiley (1994) 646 pages.
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Boston U, Mechanics for engineers and scientists

Boston U, Mechanics for physics majors

Boston U, Electricity and magnetism (non-calculus)

Boston U, Electricity and magnetism for engineers and scientists

Boston U, Electricity and magnetism for graduate students

Boston U, Modern physics for engineers and scientists

Boston U, Quantum physics for physics majors

Boston U, Particle physics

Boston U, Physics of the Large Hadron Collider
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