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“suspect”	  
mail	  from	  

Trenton	  and	  
Brentwood	  

new	  “Govt”	  
mail	  

tasked	  by	  OSTP	  to	  develop	  and	  op3mize	  
standard	  sani3za3on	  process	  &	  protocols	  



The	  level	  of	  absorbed	  dose	  required	  for	  saniGzaGon	  depends	  upon	  
many	  factors,	  many	  ill	  defined:	  

bioburden,	  kill	  curve,	  other	  pathogens,	  def.	  of	  saniGzed	  (LD50?),	  
immune	  suppressed,	  bricks	  &	  feathers,	  dispersal	  &	  intake,	  parGcle	  size,	  

Gme,	  money,	  secondary	  rad	  effects…	  

KILL	  CURVE	  
Bacillus	  anthracis	  strain	  
Sterne,	  
Iowa	  State	  University	  
study,	  2003	  	  	  -‐-‐-‐>	  
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physicists assume a spherical cow! 

in this case, a homogenous medium! 
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calculations verified by measurements 



With >10000 IED incidents annually, and 
global expenditures for aviation and 

commercial security in the hundreds of 
billions of dollars, there is a pressing need 

to develop, apply, and harmonize 
standards for x-ray and gamma-ray 

screening systems used to detect 
explosives and other contraband.  

 
 
 
 
 
 
 
 
 

This project morphed into responsibility for 
national and international measurement 
standards for bulk explosives detection. 

Moon Costumes 







National and International Standards for 
X-Ray Inspection Systems 
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half empty! 

!or half full? 





• Ionization chamber to measure AIR KERMA from systems with peak voltages 
between 6 MV and 10 MeV 

•! Leakage currents stable < 5 x 10-15 A  

•! Operating voltage is optimized at 300 V 

•! Chamber response is linear with increasing x-ray fluence  

•! Charge-collection efficiencies are of the order of 99 % 

•! Monte Carlo calculations for estimating wall correction (about 8 %); etc. 

•! Testing at both NIST Clinac megavoltage x-ray source and 60Co beams 

 



!then, on 12/25/09, 
someone did what?! 















[radiographic exposure = 175 nA"s] 



(vendor	  B)	  
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RANDO® 
phantom 

TSL 
volunteer 



Guidance Standards Reports 
Radiation Safety for 
Personnel Security 
Screening Systems 

ANSI/HPS N43.17 – 
2009 

IEC 62463 – 2010 

NCRP 
Commentary 16 

 

• defines ‘reference effective dose’  Eref (air kerma, HVL) 
• requires Eref < 250 nSv/screening, and recommends: 
• large-volume (sensitivity) air-filled ionization chamber (IC) 
• low-E spectra ! thin walls ! not pressurized ! T&P correction 
• absolutely calibrated, fully illuminated, & traceable to 

   national standard beam qualities (Z, kVp, filtration) 
• when used with flying spot, IC operated in integrating (not rate) 

   mode, painting entire volume 



In this work, the following 
detectors were calibrated 
at NIST to air kerma: 

 
(a) Radcal 10X5-1800, 
cylindrical IC 
 
& 
 
(b) RTI R100B solid-state 
detector, 
sensitive area 1 cm2 
 
--------------------------------------------- 
 

Also used: 
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• Imaging plates for 

 high-resolution 
 spatial mapping 

(b) RTI R100B solid-state 

sensitive area 1 cm2 
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Detector 

Average air kerma1 

(front + back scans)2 

Ionization Chamber 64.2 nGy ± 2 nGy 

Solid State Detector 65.6 nGy ± 2 nGy 

1)  Aier	  two	  calibraGons,	  separated	  by	  
four	  months	  

2)  At	  1	  m	  height,	  30	  cm	  from	  master	  
source	  beam-‐emijng	  surface	  



Summary of effective (whole-body) dose estimates 
for “vendor B”, adult 30 cm from master unit, 

two-sided exposure  

•  12.6 nSv      ANSI/HSP N43.17-2009             
       (reference effective dose) 

•  14.2 nSv         PCXMC 2.0   

•  15.5 nSv         ICRP voxel phantom & conversion 
         coeffs & SRS-78 spectrum generator 

(cartoon)	  



(NIST study) 



This	  material	  is	  based	  upon	  work	  
supported	  by	  the	  Science	  and	  
Technology	  Directorate	  of	  the	  
U.S.	  Department	  of	  Homeland	  

Security	  under	  Awards	  #	  
HSHQPM-‐14-‐X-‐00023.	  


