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Let F be the flux of radiation going from R2 ewrrime 
AREA

a sample of radius R2 to a counter of radius 

then d the emitted intensity of radiation 

per unit solid angle. Then the flux between

do.

two elements of area dO1 and dG2 will
CoumreR
ARA

be given by R,

dF = coe (1)

r—
A

i 0 do 
2 1 2

r

Since 
cos = (2)

r

and

dr = dO dO2 (3)h3r

a. Point Source (R 2 R2)

if there is only one element of area emitting (do) then the
total emitted flux is 4m 2 and the geometrical counting

» efficiency will be given by
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dO dF
4mdo2 pa "°) (4)

To integrate over 01 we Mt

1 - RdRdc (5)

Then by symmetry we can limit and put in a factor 2 so

that in this case

dG —h 
27r-

dq (6)

Than integrate first over ~

For

and for «

th. upper Unit on • is determined by

2 a2 2

or * CO.’1
2 2 2 "

2

(7)

(8)
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so

G =
2 2

2 r

(9)

0 = i 1 - _Jo,-222+.2. t h
2 .2

2 R2 1

(W)

b. Point Source (R2 1^)

in this case ~ is determined

as in Bq. (•). The limits on integra­

tion are different so that here we

have

G R2 2 2

2 2
(11)

This agrees with the stated expression in Calvin, "Isotopic Carbon", App. IV,

for S
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b. Circular Source

In thia case the total flux is 4 (TR,2) so that

dG ___ dP_____
ar2a,2

de dd2 (12)
4

h_____  
2

Let

2 dr2 " (13)

1 a RdRde (14)

We can integrate readily over • and restrict O £ « 4 7 so that we

get

h F2“r2R4Rd“
2 3 (15)

Now integrate over ~

R) ( h
2 2 dr) (16)

Now either we shall have

K
or

—R = cos
2 2 

' r2
2 r,

(17)
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We now went to find out over what ranges the integration of R end

r2 must be carried for different value* if we take a fixed

we can draw aa follow* the range* of integration for R.

Let

* ; and 2

= cos--12
1_2 m 2+2-
2 r2 B

; and

F2 -

While for ra = cos-- r 2 _ r2
2 r2 R

2
; and

2 2

These regons may be plotted to two dimensions as follows in the • r2
plane R

03 ,,33 
Q37

Ba

(o,R,-Ra)
A,P B,

A.
(R,.o) eO)

If we change the order of integration to an integration over r2 first.

we have various regions to consider.
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b

Region Limit.

E. (17)

E. (17).

b2 (*i 4 R2)

Limits

R

O=r2 - R ;

E. (17)

Eq- (17)

3 Bq- (17)
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Bow to evaluate the expressions for 0 in the two cases we have to integrate

expressions of the type

9 r2dr2

2
vhere or • = coe’1 -2-

2 B r2

for

Y r2 dr2 = 2 
P2 (18)

=

2

For the other case

,2 o 2 . 2
2 B r,

Tadrz

r,2 -12 cos
2

R2 2 --n-1
2 B r2 32,5

2 2

2

b

- r22 B2 - (B2 2

(19)
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Evaluating thio S at th* varlous 1=1 t we find that

c.--1 cot -A2+r22i l r3 r2 dr2

* 2 -1L cos
2

2 - R22
2

12 sin-1
2

i’ 2

2 R

2

4 1/1- (B2 2+ R,2)2 C

2 2
C

4 4
B

(20)

vhhere

r(&2) = R, co: 2 R22 sin-1
2 R 21 ~ *1

- 1 jk*2 2,2 - 2+ 2 - R22)2 (21)

§ -1 
cos _r22 2Rr2 r2 ar2 = 7 ( - B)2 2- C

(20a)
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-1 cos
. 2 . _ 2Bl t 2 2Rr2 r2 dr2 _R2+c

(20b)

co-* - h2 »
2 1 .2 r2 dr2 = 7R2 + C

4 * (20c)

-1 cos R2 R 2. , 2E Fl t r2
2 t r2

r2 dr2
2 

'2.
4 4

2
_ + F(R2) + C .

(20d)

Ke now substtute the limits in th* expression for G.

Case bl- (Bi > R2)

G h
7_ 2

R2

R
r l R dR,3

+*2] S a , 

R-R2

2

7R22 - ♦ r(, -
L 4 2 - 4 2,2

$ 2 2 2
4

(22) Cont. - t
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2
2 B 4 
) P

"±"2
h \ RdR
4 J ,3

RI-R2

h__  
p. 2“2

B622
1 r(R2) H dH

1 
2

1 - h

/a2+(,-k22 . 7 h n
5 2h + (R1 - R2) {h2+(R,+R,2

h__

R,2

•*2
) FCR2) 242

R,-a,

I
2

1-1 
2

___________h_________4 h

/22+(,-R,2 /h2 + (Rx R,)2

R

h__  
, 2

TCR2 R5R

(22)

which is formula (4) in Calvin, "Isotopic Carbon", App. IT.

1166 22



-12 - UCRL-1954

Case b2 (R 4 R2):

r R2-R
G h7,2

R dR 27 (Hi - R)
2

+ R dR
0

+ 2"

41 R ^R 
r

7a22
4

- r(R,) - Ta, - 22 Tr,2 
4 2 4

•"2
\ RJ 3

7R22
4

r(B,)+7R2
4 4

h w
7R,2 ) 2

R dR,3 7r22
4

•4"2 •#62
\ R dR + \ r(R,) R dR

n3a, R3r

2 '
_1-

N

R,2
h

-fh2 + (R^ - Ri/
__ h

_12+(Rg-R])
h

/

h 
1f^

\ r(R2) R dR (23)

which is formula (5) in Calvin.
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