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Needed Response Times  

from Alpha CAMs  





Semi-log Plots of Clearances from (1) Equivalent Breathing 

Zone of Most Affected Workers and (2) the General Room  



Breathing Zone Clearance 



Breathing Zone Clearance with Enhanced ($$) Ventilation 



General Room Clearance  



A quick aside regarding CAM check/test sources: 

 

C(t)=(q/VĀDAC)Āexp(-ɚt)    q is activity (Bq) & V is volume (m3) 

   => C(0)=q/VĀDAC 

 

IC(t)=(q/VĀDACĀɚ)Ā(1-exp(-ɚt)) 

   => IC(Ð)=q/VĀDACĀɚ 

 

So, if ultimate exposure is 1 DAC-h (i.e., IC at t=Ð), then the 
concentration at t=0 is 1Āɚ DAC (e.g., 6 DAC when ɚ is 6 hr-1  

 and 30 DAC when ɚ is 30 hr-1). 

 

However, if ultimate exposure is 100 DAC-h, then C(0) is 600 DAC 
when ɚ is 6 hr-1 and 3000 DAC when ɚ is 30 hr-1. 

 

Activity build up on CAM filter grows as C(Bq/m3)ĀF(m3/min)Āt(min). 

 



Results utilizing LANLôs DAPS (dynamic alpha particle 

source) within a Canberra Alpha Sentry NetCAM 



Interferences on CAM Filters  

from Radon Progeny 

(the need for background  

compensation techniques) 



Interferences on CAM filters from Rn-222 progeny 







Interferences on 1963 CAM filter from Rn-222 progeny 



A Modern Alpha CAM: Thermo Alpha-7L (c. 2006) 



Interferences on 2006 CAM filter from Rn-222 progeny 



Theoretical Basis for  

Differential-Mode Improvements  



Rn-progeny Ŭ buildup on CAM filter during first 20 minutes:  



Rn-progeny Ŭ buildup on CAM filter during first 10 hours: 



Expected Rn-progeny disintegrations (and counts) for various integral times:  

Å Assume 0.1 pCi/l of Rn-222 and an age-of-air of 10 minutes 

Å ó10-minute airô implies [Rn-222 : Po-218 : Pb-214 : Bi-214] = [1.0 : 0.9 : 0.14 : 0.019] 

                             note also can be stated as [Ra-A : Ra-B : Ra-C] = [1.0 : 0.16 : 0.021] 

 

Å 1) for a 12-hour integral count:  29,539 dis @ 6.002 MeV & 74,935 dis @ 7.69 MeV 

Å 2) for a 30-min integral count:      1,231 dis @ 6.002 MeV &   3,122 dis @ 7.69 MeV 

Å 3) for a 10-min integral count:         410 dis @ 6.002 MeV &   1,041 dis @ 7.69 MeV 

Å 4) for a 1-min integral count:             41 dis @ 6.002 MeV &      104 dis @ 7.69 MeV 

 

Å Expected counts from filter will be 0.24 times the disintegrations on filter. 



Pu-239 (old) DAC-h Conversion to Activity:  
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where the denominator is 1 ALI (dpm). 

 

For (old) DAC value of 0.00444 dpm/l, the conv. Factor K (DAC-h / dpm) is: 
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For the Alpha-7L flow rate of 42 lpm, this becomes 0.089 DAC-h/dpm, or 

11.19 dpm/DAC-h.   

 

8 DAC-h is therefore 89.52 dpm (approx. 90 dpm), and  

40 DAC-h is 447.6 dpm (approx. 450 dpm). 

 

Note: Old DAC-h=>New DAC-h:  8=>3.2, 20=>8, & 40=>16 



Monte-Carlo Modeling of Alpha Spectra 



12-hour count of the Rn-progeny plus 8 DAC-h of Pu-239 for 1 minute 



Same as before, but with change to vertical scale 



Same as before, except 40 DAC-h for a minute 



Same as before, but with change to vertical scale 



Same as before, except 40 DAC-h for 10 minutes (i.e., about 1080 counts ï 

pushing the limit of detection for the cumulative mode) 



1-minute count of the Rn-progeny plus 8 DAC-h of Pu-239 for the same minute 

(i.e., a 1-minute differential mode ï Fast window) 



Same as before, except 40 DAC-h for the minute 



10-minute count of the Rn-progeny plus 8 DAC-h of Pu-239 by the end of the  

10 minutes, which is equivalent to 4 DAC-h for 10 minutes  

(i.e., a 10-minute differential mode ï Slow window) 



Experimental Basis for  

Differential-Mode Improvements  



ALPHA-7 : Actual Integral Spectra from TA-55 

218Po 

214Po 



ALPHA-7: Integral Spectrum 


