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Congressman  
Joe Courtney 
 
(aka “Landslide Joe”; elected by 83 votes)  



Terrorists’ Dream 
(Our Reality) 
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SNM = Special Nuclear Material 
 
Defined by the International Atomic Energy Commission (IAEC) 
Act of 1954: 
  
plutonium, uranium-233, 235 
uranium enriched in the isotopes uranium-233, 235. 
 
SNM is radioactive (gamma rays and neutrons). 
 
It includes fissile material—uranium-233, uranium-235, 
and plutonium-239—that, in concentrated form, can be the 
primary ingredients of nuclear explosives. 



Source: 2 kg HEU (~100 ppT 232U) = 60,000 γ/sec at 2.6 MeV
                                        (from 238U) = 8,000 γ/sec at 1.001 MeV



• WGPu emits 300,000 γ/sec above 1.0 MeV
• WGPu emits 1,860,000 γ/sec between 0.6 – 0.8 MeV
• WGPu emits 60,000 neutrons/sec (from 240Pu)



The Usual Suspects 

Looking for  Niddle in a Hay Stack
(Much Like Looking for Dark Matter )



J. Kammeraad et al., Radiological and Nuclear Countermeasures
Department of Homeland Security, Briefing, 9 March 2004
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Stuxnet Worm: 
 
First Cyber Warfare, June 2010. 
Siemens’ 986 centrifuges demolished in Iran 
(without a single bullet fired) 



Credit:  James Ely
              Pacific North West National lab
              June 2006





• Early Days of Home Land Security 
• 2001 – 2004: Unmitigated Disaster 
• 2004 NYT: $4B spent without deliverable(s) 
• 2005: Katrina; Communication  

Failure of First Responder 
• Politics Dominated Science 



 
 

 
 
Wednesday, July 24, 2002 
FOR IMMEDIATE RELEASE 
CONTACT: 
Rebecca Hanks 202/224-2182 

McCain Voices Opposition to FY'02 Supplemental 
Appropriations Bill  

Washington, DC – U.S. Senator John McCain (R-AZ) today entered the following 
statement into the Congressional Record regarding the FY'02 Supplemental 
Appropriations Bill:  

 
 
Other questionable provisions regarding the TSA should also be mentioned. For example, 
in the Statement of Managers, the appropriators have earmarked money for the field 
testing of a particular security technology referred to as Pulsed Fast Neutron Analysis 
(PFNA). There is only one company that has developed this technology: Ancore 
Corporation of Santa Clara, California. Unfortunately, earlier this month, the National 
Research Council (NRC) concluded that PFNA is not ready for airport deployment or 
testing. Even though the main role for PFNA is the detection of explosives in full cargo 
containers, the appropriators are directing money for field testing on checked bags. This 
earmark could be a total waste of critical research money that should be contributing to 
our effort to increase aviation security. 
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Rapiscan,  Torrance, CA (Formerly Ancore...)



Rapiscan,  Torrance, CA (Formerly Ancore...)



CSIRO Fast Neutron and Gamma 
Radiography Technique

14 MeV and 
60Co γ-rays

transmitted
neutrons 
and γ-rays

Collect images (radiographs) using fast neutrons and 
high-energy gamma-rays

Neutron attenuation: In/Ion = exp (-µ14 ρ x)

Gamma attenuation: Ig/Iog = exp (-µg ρ x)

Form ratio of mass attenuation coefficients:

R = µ14 /µg = ln (In/Ion) / ln(Ig/Iog)

From the radiographic images and the calculated R 
values, form a 2D composite image showing average 
density and composition



R-Values : 14 MeV Neutrons & 60Co Gamma Rays
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Detector System

High efficiency

Plastic scintillator neutron detectors

CsI(Tl) gamma-ray detectors

Small detector size

High spatial resolution

Neutron detectors 20x20x75mm

Gamma detectors 10x10x50mm

Modular

704 neutron and 352 gamma detectors in 
modules of 16 or 32

Similar channel-to-channel performance

Low cost

Less than US$200 per channel



Reference Scanner: Motorbike

Gamma-ray image

Composite image
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Mixed Mixed materials

Expl. DrugsExplosives, narcotics
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Reference Scanner: Pallets with Computer Equipment (left) 
and Mixed Metal Parts (right)



CSIRO/Australian Customs Collaboration

CSIRO Minerals first approached by Customs 
in December 2001

CSIRO initiated a feasibility study: Stage 1 
(Completed September 2002)

Full scale demonstration of FNGR at CSIRO 
using consolidated ULDs with contraband: 
Stage 2 (Completed June 2003)

Federal Government allocated $8.4 million to 
Australian Customs to construct and test a 
commercial-scale CSIRO Air Cargo Scanner
in Brisbane: Stage 3 (Mar 2004 - present)

Reference scanner commissioned at CSIRO 
(2005) for trials, R&D



(Circa 2006)



2005 Nevada test Site



The Advanced Spectroscopic Portal Program: Background and Issues for Congress 
 

Congressional Research Service 2 

to DNDO. In 2005, under DNDO auspices, ASP advanced technology prototypes were tested at 
the Nevada Test Site. Subsequent to this testing, DNDO issued a request for proposals regarding 
procurement of ASP systems.4 

In March 2006, the Government Accountability Office (GAO) expressed concern that “in tests 
performed during 2005, the detection capabilities of the advanced technology prototypes 
demonstrated mixed results—in some cases they worked better, but in other cases, they worked 
about the same as already deployed systems.”5 The GAO recommended that the Secretary of 
Homeland Security work with the Director of DNDO to prepare a cost-benefit analysis for the 
deployment of ASPs. 

In May 2006, DNDO reported on a cost-benefit analysis that it said supported the proposed ASP 
procurement. In July 2006, it awarded contracts to three companies—Raytheon Company, 
Thermo Electron Corporation (now known as Thermo Fisher Scientific), and Canberra 
Industries—to further develop and manufacture ASP systems. The Raytheon and Thermo systems 
used medium-resolution detectors made of sodium iodide (NaI); the high-resolution Canberra 
system used high-purity germanium (HPGe).6 The DHS stated that it planned to procure and 
deploy 80 systems quickly and ultimately to deploy a total of about 1,400 at land and sea ports of 
entry.7 

In October 2006, GAO reported that the DNDO cost-benefit analysis did “not provide a sound 
analytical basis for DNDO’s decision to purchase and deploy new portal monitor technology.”8 
The GAO’s concerns involved both the cost of ASPs and their performance relative to existing 
radiation detection systems. 

In the Department of Homeland Security Appropriations Act, 2007 (P.L. 109-295, signed 
October 4, 2006), Congress prohibited DHS from obligating FY2007 funds for full-scale 
procurement of ASPs “until the Secretary of Homeland Security has certified ... that a significant 
increase in operational effectiveness will be achieved.” The act did not define or explain the 
phrase “significant increase in operational effectiveness.” 

Faced with criticism of its test results and cost-benefit analysis, DNDO engaged in a further 
round of ASP testing in 2007. These tests were to generate the data needed to support secretarial 

                                                             

(...continued) 

Directive HSPD-14, April 15, 2005. Statutory authority was subsequently provided in the SAFE Port Act (P.L. 109-
347, Section 501). 
4 Department of Homeland Security, Domestic Nuclear Detection Office, “Advanced Spectroscopic Program,” Request 
for Proposal, HSHQDC-05-R-00009, October 17, 2005. 
5 Government Accountability Office, Combating Nuclear Smuggling: DHS Has Made Progress Deploying Radiation 
Detection Equipment at U.S. Ports-of-Entry, but Concerns Remain, GAO-06-389, March 2006. 
6 The DNDO subsequently determined that the high-resolution system did not meet contract milestones. The contract 
was cancelled. Only the two medium-resolution systems continue to be tested.  
7 Remarks by Homeland Security Secretary Michael Chertoff and DNDO Director Vayl Oxford at a Press Conference 
to Announce Spectroscopic Portal (ASP) Program Contracts, July 16, 2006, online at http://www.dhs.gov/xnews/
releases/press_release_0953.shtm. 
8 Government Accountability Office, Combating Nuclear Smuggling: DHS’s Cost-benefit Analysis to Support the 
Purchase of New Radiation Detection Portal Monitors Was Not Based on Available Performance Data and Did Not 
Fully Evaluate All the Monitors’ Costs and Benefits, GAO-07-133R, October 17, 2006. 
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           Active Interrogation
Lawrence Livermore National Lab
           (Car Wash Style)



Actinide NRF Signatures 

 Unambiguous signature for SNM isotopes and other Actinides 
 NRF states in SNM < 3 MeV

235U

Ebeam = 2.1 MeV 

WGPu

Ebeam = 2.8 MeV

Measurements performed with LLNL 

36

Measurements performed with UC-Berkeley 

237Np

Measurements performed with PNNL 

238U

Copyright © 2011. Passport Systems, Inc.  

Acton (MIT), Boston, MA



Gamma Beam

DNDO/ARI Project, Duke University



Experimental Results 

5/2/2011  2011 APS April Mee@ng  2 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        Conclusions: 
• The Home Land is Secured Against SNM 

With Passive Interrogation 
(10M Cars, 2M Cargo Containers /Month) 

• Application of Basic Science 
(Search for Dark Matter) 

• R&D Advances Spectroscopic Portal (ASP) 
• R&D Transformational Technologies 
• Yale/UConn Collaboration 

Liquid Xenon Technology 
First Year of a Five-Year Project 
 

Avery Point, September 29, 2011 




