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Abstract The cros8 sections of the 75As(n)7)76A8 reaction werc nleasured 1n

the neutTon enetgy tallge矗om O．50 to 1．50MeV by usi“g the activation techniquc．

Neutrons were produced via the T(p，n)3He reaction and the cross section8 of the

197Au(n，吖)198Au reaction were used to determine the absolute neutro工工丑ux PrcscIlt

results are compared with existing measurements and evaluation8
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1 INTRoDUCTIoN

The cross sectians of the 75As(n，7)76As reacti。n are important in evaluatiIlg the

radiation d锄89e of the material．Experimentsfl～6]and evaluations have been performed

to determine the 75As(n，7)76As reaction cross section，but there are large discrePancies

amoⅡg them especiaUy iIl the MeV neutron energy re西on Therefore，new experiment is

needed．

2 EXPERIMENT DETAILS

The measllrements were performed at the 4．5 MV Van de Graaff accelerator of tho

Institute of Heavy Ion Physics，PekiIlg University．Nearly monoenergetic neutrons with

energies of o 5，1．15 and 1．50 MeV wer8 produced through the T(p，n)3He reaction on 3

solid T—Ti target of 1 30mg／cm2 in thjcl【ness．The cross sections ofthe 1。7Au(n，7)198Au
reaction taken from the ENDF／B-VI libr盯y were used to determine the absolute neutron

flux．

The arsenic samples made of naturd A82S3 pawder were pressed imo disks of

19．1mm in diameter，about 1mm in thicl【ness and about 1 g in weight． Each arseIlic

s锄ple was saIldwiched between two 901d foils with the diameter of 19 1 rrlm aIld with

the t。t al weight of about l g．The sarnple groups were wTapped with cadIrdm foils of

0 5n1工n iIl thickⅡess．
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The samples were placed at 0”to the irIcident proton beam，and the distance from

the sa珂ple to the target was about 2 2 cm The LrradjatIon durations for the tllree sa r【1ules

corresponding to 0．50，1 15 and 1 50MeV were about 11，15 and 23 holⅡs，respectivelv

The proton energies aner accelerating and befbre entering the T—Ti t盯get were l 427，

2．025 and 2．378 MeV，respectjvely The proton beam cmrent was ab01n 10“A Thc

neutron flux was monjtored by a BF3 long c。unter placed at 0“to the proton beam and

at a distance of 3 O mfrom the neutron source For calculating the correction fhctor of

the neutron丑ux丑uctuation，the mtegral counts of the long c。unter per 2 InjILuks w；ls

recoTded continuouslv bv a而crocomDuter m11ItjscaI盯

After irradiation，the activities of the residual nuclei 76Se f76A s口 decav to 7‘jSel

and 198Au were measured with an ORTEC HPGe 1一detector f105 cm31 calibrated bv

a set of standard吖一sources previously The measuring duration for each arsenIc and

gold sample was about 20 nⅡnutes and 10 rnjnutes to ensure statjstics of counts betteT

than 1％． The decay data of the residual nuclei including the half】ife，7一T8Ⅳene79y

and 7 transition intensity are taken fronl Ref 7I and listed in Table 1 The two peak8

co玎esponding t。559 10 and 563．23keV 7一rays couldn’t be separated，so we added them

together du』ing mea5urement and calculatjon

Thblc l Def叫data of妇e resldual Iluclc

3 CoRRECTIoNS

Two main corrections are described as foⅡows

3．1 7-ray self：absorption in the salnple

The correction factor of 7一ray self-absoTption ln the arseIlic s眦ple was measured

by means of the 7，ray from the activated甜senic sampl。passed through a series。f_noll-

activted arsenic samDles with di仃erent thjckness Values of the correction factoT of 7一ray

se*absorption m the甜senic are aTound 0．953，connecting wlth the thjckness。f-the

samples The correction factor of 7一ray sel■absorption in the gold sample was IIleasllred

bv using the 411 115keV 7一ray of 152Eu somce instead ofby using tlle 411．80 keV'‘ray

of 198Au and their values are盯ound 0．986．

3．2 Cascade corrections

Because ofthe coiILcidcnt。ftlle 1228 6 and 657 0keV了叮ay w“h the 559 10 keV 7

ray，the measured rate。f 559 10 keV 7一ray wiu be a few percent lower than the c。rrectcd
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one．So a correction fhctor is needed Thjs correctioII factor f。r our measurement is l 02

acc。rding to the decay schenle【7：and the emciency curve。f the HPGe detector

4 RESULTS

After considering t11e detector emciency，7一intensity，correcti。n factor丘。m the nuc—

tuati。n。f the nelttr。n何ux，7一r3Ⅳself absorptlon“l the samples and cascade correction，

the cr。ss sections of the 75As(n，7)76As Teaction were caIc11lated by using the weu kno、vn

activation formula．The results of present experiment as well as the reference fToss sec—

tions。f the I。7AufIl，11198Au reaction a阳Hsted in Table 2

Table 2 Me硼ured rc吼LIts an(1 thc refcrcncP fruss section d“a

7。Asfn．1176灿
1 9

7A1I(n，1)⋯All

n 50土0(】8 46．4上2 4 132 4士4 6

1 15士0 08 18．2：i1 1 75 4土3 4

1：!!圭!：!! !!：!圭!：! !!：!圭!：!——

aTe given jn Table 3．Err。rs fr。In t11e

The results ofour nleasurement and other nleasurernents and evaluation s are口10tted

in Fig l It can be seen that our results agree with the JENDL一3．2 evaluation At

O 50 MeV。w result js jn good 89reement with tlLat。f MackⅡn￡￡以[2】and At l 15 and

1．50 MeV、011r d札a are smaller than those of johnsrud etⅡl，¨．and much smaUer than

the ENDF／B．VI evaluation

TabIe 3 Main sources of error alld Lheir m49mtudc8

J{eterellcc crnss sectl()“

7-c01Inti“g st汕istics for 76Se

1一cDllIItlI幅statistics for
o 8
Au

7一detectiu叭埘cicncy for 76Se

1一血tcction em眦叫cy for 98Au

Correcti()Il of sc】f abs(J‘I)tion如r 76Sc

CorⅢtion of scli nbso。pti。n R)r
1
98Au

75
As sampk weight

‘9
7AusampIe wcight

Peak d㈣detenniIlaho“
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Fig．1 Compari80n of th8 present measurement with otllcr me站urements and evaluations
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