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activation cadmium-coveredgold foils. The absolute sensitivity of the

gold toils was measured by calibrating them in a graphite block with a known Ra-Be source
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The gold-foil deteotors used at Trinity were 2-roil foils, 4 x 6.5 cm in area.

made by olamping gold

a blook of’luoite and

sheet in a press between an accurately ground steel

outting around the steel block with a sharp scalpel.

were rolled loosely and placed inside of’oylinders 1 inoh in diameter and

made of 30rnmiloadmium, with an inner telescoping VRZllof aluminum for

mechanical strength. One end of the cylinders was closed by soft-soldering on a disk

of 30-mil oadmiurnsheet, and the other end was oovered by a spun cadmium lid. The lids

fitted snugly, and a strip of sootch tape was used to make the oylinders nearly chast-

tight. The oadmium cylinders were plaoed in containers made of 3-inoh lengths of

l-1/4.=inchaluyinum pipe with standard aluminum pipe oaps on either end. These con-

tainers were sealed with a small amount of glyptal.

The aluminum containers were fastened with iron wire near the ends of l-inoh

iron pipes 30 inches long which telescoped into l-1/4-inch iron pipes, also 30 inches

long, which had been driven 24 inches into the ground. The pipes were held together

by means of a bolt through the oommon section. In each ease the axis of the aluminum

oylinder was perpendicular to the iron pipe and to the line from zeros and the cylinder

was between the tower and the pipe. Foils were plaoed at a distanoe of 50 meters and

then at even 100-=meter

with eaah other.

The absolute

saturation activity as

a known Ra-Be source.
.

intervals out to 1000 meters in two lines at an angle of 180°

sensitivity of the foils was determined by measuring their

a fuaotion of the distanoe to the souroe in a graphite block with

In every ease the foils were counted on eaah of the 3 @ass-

walled Geiger counter setups in buildi~ ‘Gn. The foils were plaoed between sheets of ,
I

32 mil oadmium ~or

oounter whioh hold

the calibration. Counting oylindors of brass were made for eaoh Geigg

m
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uounting geometry reproducible. Beoause the thickness of the foils varied by as much

as 17 percent, one of the thickest and one of the thinnest were measured in the same

slot of the graphite block. The saturation acxtivitywas found to be the same for the

1)two foils. The calibration value obtained was

nv saturation aotivity of
000463(resonance detector in oounts/min “

—— =
unit Iogaritlznicener~y interval }

‘Goldfoils were also exposed in the liquid-air bath to determine the source strength2)0

Initially only those foils whioh were reoovered still fastened to the iron

pipes were oounted. At least one foil at eaoh distance from 500 meters out satisfied

this oondition~ and all such foils were oounted on all 3 Geiger oounters. The

activities of the foils varied by a large faator, and it was impossible to oount the

most e,otiveones in the geometry used for the calibration. A holder was made to hold

the brass counting uylinders in a fixed geometry at as large a distance from the

aountor as possible, and tho holder was made

wore counted. All the foils were oounted in

in suoh a manner that only the gammas

this geometry. As a first approximation

thin strip of=the least active foil wasto the demultiplioation for this geometry, a

counted in the standard geometry at three positions along the axis of each Geiger

oounter. Later one of the less aotive foils was oounted in the standard geometry on

eaoh of the counters, and the demultiplication faotor for eaoh was determined

accurately.

The curve of’the initial activity of the

from the gadget was obtained from the measurements

meters was obtained from a gold foil in the ground

foils as a function of distanoe

described above. The point at 300

cellophane oamera station~ Part of

the aluminum oylinder from a detector which had been placed at 300 meters was found,

. . . .*. .0
and it showed the deteotor had beed:d”$t~oye~. : ; ~
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One of the containers with a foil originally at 400 meters was found about

700 yards from zero~ the other was found about 800 yards from zero.

counted, and the initial activities obtained differed by 12 percent.

value fell on the marve~ it was assumed that only the prompt neutrons

These foils were

Since the average

were important in

produoing the aotivity at this distanoe. The foils found near their starting points

were counted on only one of the Geiger oounters, and the values obtained agreed with

the ourve determined previously. The activities of foils at the same distance from

zero in opposite directions differed on the average by about 10 peroent.

~i.~o 1 @.ves the initial activities of the gold foils as,a ftmotion of their

distance from zero. ‘

lYoxnthe calibration of the foils we have the followed expression for the

steady state COnditi0n6 in the graphite blocks

nv sa+xuxitionactivitidof gold=
“0463 (foil irioounts/minuteunit logarithmic energy interval )

The faotor .0463 relates the rate of disintegration of the aotive gold atoms present

immediately after an infinite irradiation to the number of neutrons/sq. om./seo.

passing through the foil. For a burst of’neutrons whose duration is short oompared to

the half-life of the aative atoms formed, as was the o~se at Trinity, this same faotor

relates the initial (in this ease als; total) number of aotive gold atoms fthe timo

inte~ral of the rate of disintegration of the aotive atoms] to the total number of

neutrons whioh had passed through the foil. For this ease we have the following

expressions
alP

~
nvdt m

.0463
K

initial aativit of gold ,
unit logarithmic energyoiat~raal..v.OO●. 7foil in oounts minute )● :0:::

e~tdt
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$nvdt = (.0463~ ) (initial aotivity of ,SOM foil)

o

h for gold.= .0001783/&inute

m

s~v’~t= 260 (initial activity of gold foil)

o

m

2 Gives tho values of
[
nvdt as a function of’the distance from zero~

o

6 ● O* 9
● :O

● :
“;’;-:”. AAAssmll::9*a0 *:. ● .

● ***
● * ● 00 ● e* ● *O ● *. ● .

I

APPROVED FOR PUBLIC RELEASE

APPROVED FOR PUBLIC RELEASE



---- -
● ☛☛

● 9 ●°:

i6

.

.-
1

I E-t. g “=-;-j-

“;.’T-?~‘“““
● ●- :.-(

● --- c- w.-. ---- .

9
8 :7!- ?-: r-’ -’

:’” ““’”w’
7 I ; “: .: q ; :--- -:. -:-+-r:ym

s_J __~Q+g+-/_L.-L;

‘4 I ...i!, ,-, i~LLL___.LL’ ~+“! 1’”’ Rd4-

2J__ LJ_d-... _ -..’-. L—L-LLLLLLLL ‘.ll.L._L ‘ -’ ‘ t- I ‘LLJ-’”~ I-!-l -;’ ;-i-l ~ -:”’ f..—

l_
9—

6_+.J++-...--. # .—----++!+ ! ‘ f :: !-.[-:

4—

3_

2—

-++1--- .::!!>:!!>.. ! ‘-’ !“”:-:””!’ “-!!1 “:+
b : -s--: -:-.-t - -:-:.+-1. . 1 1 F.:-k:-. ti-i- I--i T:l -.,-r :, :-I -+---i-+ --i--l--t -H-

1—
,., ,

i--T--

6—

3 I I , 1 !., ! __:

Z_

1—
,;_: 800 1000

DISTANCE IN METERS

APPROVED FOR PUBLIC RELEASE

APPROVED FOR PUBLIC RELEASE



1 \z ● * ● oa
● ●°0 : ●°0

i *W I .,.” +.r. i,$ ;, b- -’0,:‘ :., ; ;- - . WI 9 w

R ““’{‘~’”-f Q,,
i~..~.-”

—-—. .,” _ :

1---
. ...~.,::.:~ __:_..:_ ; -’-”;7LC5?3?!..:”, .:. .

T:. .&.:,__: .L-

b ‘“ .“ ““ - -_ .:2.; I - -; 1 .:: ,: ! “r#:. * ● ● 00 p.. ...

‘t”::.!.
5_

+“T9y 5:’
&~7 ---7 I :~:- _’ ::: {-KJ:. ..—,.. .—a .

4

+

,— -- .-.-.:_.”.,.. .:. *
...—.

i-! :“’ ~~‘~

.,, _
:.. .

.._+– ,: -; -:, .-s-:; : ‘-:; ~ .O,::
. . ---- .. >__ ----- - i...J-..___.__L .1-1:...-!..3 t:: .~;..._-—_l-———__-._:_ ~“i1. :.:1,, ,

rj
.-I.. ..‘..-’. ..../.. :..-. : - I.’_:.&.._;-” - .____~:”.

,j .,, “;. 11’” _ :;. / ;_,+_:_
~.

2 ,.. l!-.::: --: ;.’
..= -

---- -- —-.-. . ,:. I: W.--I. . . . .

● ☛

A.—
Y.-+_!-

8.

~ ● ;“:l. --. .1’-’’”1+
●

-+–_ ,, 1

“1
I
1—, -
1,..

~. —-----

~~”.;:. ‘Lsiwi-Ll-i”! ’-.! L-–J-- ~..: II;ILr. a.__. - -1 ..–,-L.LL-i -1-.~,

2+----- +++.-_&_~ :. I–--L-LA-!-’ I ; ‘

... -. \ ~L- 4 . .J- !-t;,, t . .= L+-
:= :.- ..’. ,.. .:

:.. < -x. I -: L.. I I\ !
I ~,, .\*$. ., t

-

I I ,. 1 -.’ \ .1.. -..* l-. t-.:+!

I I . . . I ! ,1 :.1:.. [.’. :, [-,1

1-,’’”-.-”; : , .+-1– r ! : i : 1 ;+4-4 ! ! ! ● :--J-L

“, 1 ‘lilt I f 111’, I I 11 ● [ I

APPROVED FOR PUBLIC RELEASE

APPROVED FOR PUBLIC RELEASE



● 0 ● *O ● 0
8** ●°0 : :.: ●

● ****O ●

● 90 ● * ● **
● *me *e* ● ● ..:
● e ● *9 ● a* ● ●

● ☛ ● *9 ● ** ●:0 :00 ● O
● ●

● :90000 ::
● * ● m ● 0

● : ● ● 9
● ●:0 ● ●:0 :00 ● 0

e

*6
t

APPROVED FOR PUBLIC RELEASE

APPROVED FOR PUBLIC RELEASE


