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IMP CONVERSION FACTOR DERIVATION

Detector

Air
Soi1 z’

4 Source
x Element

Unscattered flux at height h given by

410161

s“

w ,/ )[lJ/p a Parexp -

21TX dx

where

s“ = activity per unit volume

r = ra + rs

)a+v/ps 1P~ r~j’ (1)

dz

‘/p)a, ‘/P); = air and soil mass attenuation coefficients

cm2
!3)(—

Pa9 Ps = air and soil density (g/cm3)

Assume an exponential source distribution

sv = s~e ‘az (2)

-.
where

s: = activity per unit volume at the sudface (~)

a = reciprocal of the relaxation depth

Rewrite Eq.1 in terms of ~and z, combine

integrate over z. Leads to

(cm-’)

with Eq.2 and
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Detector response defined in terms of an effective

detector area, A, given by

where

Np = net photopeak count rate

The detector response, in general, varies as a function of

the gamma ray angle of incidence and is normally written as

A= AOR (G) (5)

where

A. = detector photopeak count rate for unit flux incident

perpendicular to detector face

(*)

R’{6) = ratio of detector response at angle

G to that at B= 0°

Determine A. and R (6) experimentally for a given detector.

Combining Eq’s 4 and 5 with Eq. 3 leads to an expression

relating measured photopeak count rate to source activity

in the soil.
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. 3

in units of -“y/cm -see

Normally converty/sec to uCi or pCi for a specific isotope. Can

change from activity per unit volume to activity per unit mass by

multiplying by the soil density (g/cm3)*

For Enewetak want average concentration in top 3 cm. In general,

average concentration in top z cm, S:, is given by

z

Jsf=~ St e ‘az dz = $ (1-e ‘az) (7)

0, az

Combining Eq’s 6 and 7 leads to the final expression for the

conversion factor used at Enewetak

1 -/
(s:/p)

[f

m/2 R((3)’tan @ exp ph”sec Cl‘P/p)a a
= (l-e ‘az) B ‘O ‘S 1de‘

N az ,2 ‘
P

a + ‘/p)sps ‘ece
o

-.

in units of

F]

Ci/
Cps

where B converts y/see to pCi for a specific isotope.
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241Am INPUT PARAMETERS
.

h = 7.4m
.

‘/p)a = 0.188$

Pa = 1.15 (10 ‘3) g/cm3 (dvairat 750~Hg and 86°F)

z =3cm

A. = 19.0 *

B= 75.3 (y/dis. = 35.9%,pCi = 3.7 x 10-2 dis”/see)

R(G) = measured with collimator in place

Original Revised

%)s = 0.248~ ‘/P)s = 0.333+

Ps = 1.2 g/cma Ps = 1.5 g/cma

a: graphical analysis a: weighted average

from NVO-140

RESULTS S;IP

Np

Original

7.71 pCi/g
Cps

Revised

8.95 pCi/q
Cps
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SAMPLE

1

2

3

4

5“

6

7

8

9

10

11

Average

Las Vegas

CorrrnercialDirt

Garden Dirt

-Desert Soil

.

MASS ATTENUATION COEFFICIENTS

SOIL SAMPLE RESULTS

0.330

0.324

0.331

0.322

0.342

0.340

0.332

0.336

0.327

0.333

0.335

0.332

DIRECT MEASUREMENT

0.337

0.320

0.339

0.328

0.342

0.338

0.335

0.337

0.322

0.333

0.329

0.333

0.273

0.279

0.246
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~Soil Depth (cm)

.



REpOStTo~y

coLLEC~io~

Box No.

FcU3ER

DOCUMENT DOES NOT CONTAIN ECI

F&witxwxiby’?%!!5#!52;d~a~e 5“///Y~


