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GP.PT!URECROSS SECTION OF’U238FOR NEUTRONS OF-— —.-. ————-. --.--,-.——...—.———.—.

VARIOUS ENERGIES—.—..—...—-

IJ238for neutrons of’variou~

P = Ur(28)/~f(25)

mtx.isurfwiat various energies to

a graphita block. This thermal

-l\

the same ratio

value has been

Ctcmncmtd With

measured with thermal neutrons in

measured by several indqxmdent

valu6 a~s.wmd in these oomputa%ions is
$

P~Q = 0.0047

of group %=20 ThtIneutron beam was monitored with a U235 fission ohamber whioh

purified of UX~ and fission products and mounted in a standard way on a Chioago-

If no is equal to the initial numbsr of IJ2J9disintegrations per atom

of U238 after infinite irradiating and f. is the number of fissions in the

—— . .. ~—

1) CW-1686
2] CP-20?9
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196
380
mean of ‘?*7Q

0;165
00170
0.199
0.125
0.113

0“3.02

0“088

0’.092
0’0103
0.105

0:,115

0.0’?3

—. .-. ... ..

af(25)
barns

.—-=—.—... —

10%?

1.49
1035
1,,34

1.32
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I?XpXRI]JWNTAL PROCEDURE
3!—------r ..... ------——

I

EKmi.tm’o A em=reotion is mda tn -theoomputatioxaof the runs to take into

account the different d.istunoefrom the target of’the irradia-tedsample and of’

the monitor. The runs ar~ Arbitrarily numbered; the ones witinnunbers pri~!iedare

repetitio% oi’the unprinmd runs~ and give an indication of MLEJraproduaibili%y

I —,,--—- -.--.-—

‘3) M-64

I
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were not regidxn-d in our apparatus

TABLE H
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l?. Purifies.tim and.preparation OS sample for beta c~untiwd..——: ....-—.——-—— .—-

Mmedl.ately after the end of irradiation tineU308 was dissolved

of it ware suspsnckd in a solution of oollodion and ether~ The SUSp@’lSiOn WUS

process required about 10 min. so that nbout 20 min.

tineend of irradiation and the bog%.nningof the beta

the aotual observed beta.aotivity for the run numbered

deoay of’v239 after the observod s.ctivityhas been oor=

reoted for &x-owth of tha UX2 activity.

.—.
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urmium after purifying and mounting exactly as outlinsd

Apar% from corrao%ions for finite irradiation time and for decay during

ISownxily9 a thickness oorreotion for theiabsorption of UX2 I.wk vadiation in

sodium uranyl acetate is uwi whioh was determined empirically by maki~ samples

contaixxingknown amounts of U3C+3mixed with various thicknesse~ of lead aoetate

and ~odimn aootate to simulaim tho absorption properties of %ho actual.sample.

— This ocrr9ction reduces the UX2 aotivity as measured to the .mtivity as it would

be measured in a thin lmyer~ The thickness correction for the beta rays of l.lz~$

was assumed to be 2056 tima$ that for the beta rays of UX2g this being the ratio

of the two absorption ooofficients of the radiations iinaluminum:, NM *iC!kn@Rs

corrs~tions for

.fOr t@g betas;,

As an example of how the data are handled, consider tlw run no= 2U s at

a neutron energy of M kvo~ to whioh Fi.gO1 refers= The mass of’uranium de%;=

mined by the growth of UX2 is 2,,38gm to a first approximation. A thio~ness

correction f’ao%orof 1,,17corrospondipg to 0.,0438gm/o,# brings this mass to 2,,78

gmO The U2:59decay ourve (Fig. la) cwrrwotwl for finite irradiation time and

for the growth of UX2 in tho sample gives an initial ac%ivity of 4910 oounts

per minute. This has to be multiplied by 1~43 to oorrect for thiakness, givi-ng—-

finally 2470 oounts/min. per Gram of uranium. The
●

similar measurements for a

M’-=- —_—.—- -— —–
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It should be stated that’this result ountairm ?aI.soa 12 pcwcmnt corrsotion addmi

to the fission rate of tlnomonitor in the 18 Isvo run baoatiseoi’the fact that

the monitor is sl.ight.lyf’arthsr from the Li tar@ than the Ui508 sample. The

values of’

p(th) WT3S

U2~90 It

n.essocmection was made by the method given above. The efficiency of the counter

far a tlrinIaym” was determined by using a weighed mount of 71308 mounted in the

described manner. assumin~ that it emits 732.5 IM2 disintegration electrons per

milligram per minutoo ‘lh UX~ electrons give a negligible effoot on the (higer

oounters since tho aluminum.wall thiaknoss is ‘about35 mg/am2~ The value found

in this manner was
p{tkl) = 000046

in exce%lent agromnen% with the known value of 0.004’70 Ae & matter Of f&CtiO the

agreement is to be considered fortuitous heoauso it is estimated this measurcmmnt

of p(th) could be off by 25 peroent~
—-.

ThEIgeneral accuracy of the other values of p(E)/’p{th)should be

about 15 percent, Fig. 3 sho~~sa CW’V@ of U=(28) versus onergy$ tho indicated

errors are just those of the mess.urenwmtsof p listed in !kb3e 11 and do not

Oontain the errors in the values ofuf(2~)0 The highest energy point (run no,,

APPROVED FOR PUBLIC RELEASE

APPROVED FOR PUBLIC RELEASE



.———-.

0,04 barns is obtained for ar(28) at this onel”gy.
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Fission Chamber

Fission FoilA

Collecfin~EleCfrode

Chamber isnltroen filled-9
cmvtruckd ofsfeel

Fig, 2
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