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Professional Background
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 MIT 1974-1990 (undergrad to assoc. professor), Ph.D. in experimental 

nuclear physics.

 President: Radiosurgical and Stereotactic Applications 1990 – 1995.  

Medical device company commercializing Harvard Medical School radiation 

therapy technology.

Medical Technology Transfer from Harvard Medical School

 Partner:  Pyramid Technical Consultants 1995 – 2002:  Consultants and 

manufacturers of medical and semiconductor industry sub-systems.

Consulting/manufacturing medical and semiconductor– mostly internal by 

MIT collaborations

 President  and CEO: Passport Systems, Inc. 2002 – present.  Homeland 

security inspection technologies.

Security Product Development – MIT, PNNL and LLNL collaborations
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Corporate Responsibilities

 No formal education in business administration or finances.

Think learning to swim by being thrown into deep water!

 First company (2nd employee):  Developed business based on technology 

transfer from Harvard Medical School, FDA submission, selected agent and 

dealer networks and managed strategic medical partners, primary sales 

support for first few years.  Grew to approximately 20 employees before 

being acquired.

 Second company (3rd partner):  Partnership with both consulting and 

manufacturing.  Many hats (mostly technical), physicist, engineer, product 

development, 5 employees.

 Passport Systems (1st employee):  president and CEO, a founder, CTO, IP 

and product development.  Presently 40 employees.
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Originally: Radiosurgical and Stereotactic Applications
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Technically very innovative

But…

Full service installations, training 

and support were very important 

for sales 
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Pyramid Technical Consultants
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September 11, 2001
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Could the Fate of our Nation be Changed by the 

Contents of One of these Cargo Containers?
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NRF – MIT Technology Transfer
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5,115,459 A 5/92 Bertozzi

5,420,905 A 5/95 Bertozzi

Nuclear Resonance Fluorescence as applied to cargo inspection
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Passport Systems' Humble Beginnings
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MIT Feasibility Study Test Bed
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EZ-3D™ – Passport: 3D Z and Density
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Proof of Concept Test Bed - UCSB
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PNPF – Passport: Prompt Neutrons from PF
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Advanced Technology Demonstration (ATD)
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Is This The Best Way to Do This?
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Passport’s “Nuclear Photonics” Scanner 
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This full configuration identifies anomalies and resolves potential threats
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Conley Container Terminal – Artist Rendition
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Conley Container Terminal – August 2016
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SmartScan 3DTM System Core Technologies
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EZ-3D Volumetric Data of Density and Effective Z

 Cargo is scanned slice-by-slice and reconstructed in 3D

 The voxels are aggregated into regions-of-interest

 These ROI’s are analyzed for targeted materials

Color Scale = Zeff Range Transparency = Density

High - Z

C4 Explosive

Cocaine

Tobacco

Targets

Dense Metals

Metals

Inorganic

Organic

Cargos
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Transmission with Automated High-Z Alarms
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Transmission with Fission Alarms
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NRF on Materials

Material
Carbon 

counts/s

Oxygen 

counts/s

C/O 

Ratio

Water 0 0.73 -

Coca 

Cola

0.14 0.75 0.2 ±

0.014

Whiskey 0.27 0.53 0.5 ±

0.013

26

 Materials consist of Isotopes in 

specific ratios

 Probability that the ratios observed 

correspond to each material is 

computed
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Secondary Scan Contraband Identification Example

Bottles of Unknown Liquid

Time to positively identify each with RF : < 2 minutes

Water

Vodka
80 Proof
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The Future: MonoChromatic Photon Beams –

Passport
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Is There Technology Worth Transferring? How?
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 Are you solving a problem that the marketplace wants or needs?

 How is it better than what is already out there?

 Performance, Cost, footprint, trendy(?)

 Is there an existing market?  If not, why do you think there will be 

one?

 Who will pay for it? Government or Commercial

 What is the current state of IP?

 How much “secret sauce” or “know how” is required?  Can this be 

sold as a license? Does manpower need to go with it?



Rev ARev A

How Are You Going to Make This Happen? – The Team
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 What is the structure of the team?  Is there a leader(s)

 What is the structure of the company? BOD members, employees, 

consultants

 Does the team have depth and experience

 Technical: scientific, soft and hard engineering, and IP

 Commercial:  fund raising, manufacturing, corporate relations, 

etc.

 Time scale:  How long a road is anticipated? 

 Risk Tolerance: What level of pain tolerance exists (financial, 

personal, professional)?
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Getting Started
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 Create initial business plan – shop it around initially to “friends”

 Understand carefully your constraints within your current situation 

lab, academia and business

 Define the founders and initial investors carefully.  Think of 

“marriage”

 Find a good lawyer for technology transfer – may be willing to take 

compensation other than $

 Incorporate: very simple these days – be very specific on 

ownership, rights, BOD members, stock options, etc.

 Immediately get assigned provisional patents to Company
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What to watch out for
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 Talk is cheap – don’t think “that’s a great idea” necessarily 

translates into $

 Try to keep your burn rate low.  Everything takes much longer than 

you think.

 Only hire A players.  May take patience and a deep search

 Don’t be selfish but always understand what you are giving away 

and what you are gaining
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Why I am Happy I Made the Transition to Work On 

National Security in Industry

 Direct experience of making a difference on an important problem

 Sheer joy of turning new ideas into a useful product

 Have worked on technically challenging science and engineering 

problems

 Exciting blend of the technical and human

 Working with some incredibly dedicated professionals

 More flexibility in choosing your blend of risk/security and financial reward
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Do You Want to do IT? Know Your Motivations

 Personal

 Working on a problem of value

 Financial 

 Change of career…

 Professional

 What are you trying to get out of this endeavor professionally?

 What are your strongest assets and where to grow

 Big versus small organizations

 Financial

 Short term versus long term goals

 Know what pain you can stand and for how long
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Good Luck!
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Thank You


