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The anatomy of radon (progeny) interference in 

continuous environmental monitoring
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Correction by channel ratios

Pu (ROI-1) = (ROI-2)* K * (ROI-3)/(ROI-4) ,   K = cal. Const.

Note:  summed spectrum



Over - and under -reporting of net CPM in 

background conditions (Lovelace study *) 

using the channel ratios method

* Underground adjacent to exhaust shaft ïfrom Hoover et al, Lovelace, 1990



Exponential fit to low -energy tail 

valley point regions + stripping

TRU region 6-MeV 
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Pu = SY1 ïT8.78ïT7.68ïT6.05 , Ti = exponential tail count from X0 to valley Xi

Y1 = Gross count X0ïX1

Valley point
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Concentration estimation from consecutive 

continuous measurements

Environmental Safety and Health

Concentration: 30-min integration

5 days from August 5  (30-min inte gration)                                            

EC AM  C once ntration D ata   ESH -4 T A-3 

-1 .5 E -11

-1 E -11

-5 E -12

0

5 E -12

1 E -11

1 .5 E -11

0 5 0 100 15 0 200

T im e  S te p

C
o

n
c

. 
(u

C
i/

m
l)

Cpu(Ti) =  Ti* [A(Ti) ïA(Ti-1) ] /  [T
2

c*e*K*V ] , Ti = time from filter change,           

Tc = spectrum collect time ïassumed same for both counts, K = const.,          

V = total volume of air sampled , e= detector counting efficiency



Exposure calculation (DAC -hr) from 

consecutive continuous measurements

Environmental Safety and Health

DAC-hr: 30-min. integration

5 days data from August 5 (30 min int. )     

(DAC-hr) at  ESH-4 Lab TA-3 

Avg. = 0.005 DAC-hr; STD = 0.72 
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DAC-hr Detection Limit Estimation

-2 .5

-2

-1 .5

-1

-0 .5

0

0 .5

1

1

1
9

3
7

5
5

7
3

9
1

1
0

9

1
2

7

1
4

5

1
6

3

1
8

1

1
9

9

2
1

7

2
3

5

2
5

3

2
7

1

2
8

9

1 0-m in  co un t se qu e n ce

D
A

C
-h

r
Avg. = - 0.398 +/- .024

4.65 s = 1.97

(Los Alamos background conditions, 10-min integration time ï 2 day run)

10-

min.

30-

min.

DAC-hr = Ti * A(Ti) / [Tc * K * V * e * ZDAC] , ZDAC = DAC Pu factor



Background correction by Marquardt -Levenberg 

non -linear least -square fitting of peak functions

Peak k= Ak* Si ti*[tôi*exp(f1)*erfc(f2) ] , f1= f(x, tôôi, m, é), f2 = f(x, tôôôi , m, é), t, 

tô,tôô,tôôô,é fitting parameters,  k = Peak ID- Pu/Am/U, x = chan, m= centroid,   

Pu = S Counts PeakPu (fitted), if the Pu peak is present; otherwise, Pu = 0.0 

or ?                   ( Step 1: find, and fit peaks where present )

Blue line = fitted spectrum

Individual fitted peaks


