
06bBJlMHBHHbiM 
MHCTMTYT 
HJJ.B pH bl X 

MCCnBJJ.OBaHMM 

JJ.Y6Ha 

-r 

Y61 J·f:;._-n I Yjg-R/ 
,a3 -81 -480 

B.O.AJI<PHMeHKOB, C.B.Bop3aKoB, Bo BaH TxyaH, 
ffi . ~ . MapeeB, n .B.0HK8JibHep, ~.Py6HH, 
A .C.XpbiKHH, 3 .J.1.lllapanoa 

3KCDEPMMEHTARbHOE MCCnE~OBAHME 

HECOXP AHEHMH P -qETHOCTM 
8 HEMTPOHHOM PE30HAHCE 117

Sn 

HanpaeAeHo e "IlucbMa e )J(3T4J" 

1981 



HapyweH~e npocTpaHCTBeHHOH 4eTHOCT~ np~ eaa~MoAeHCTB~~ 
HeHTPOHOB c ~ApaM~ ~ccneAOBanocb a P~Ae pa6oT. CoeceM HeAae
HO o6Hapy>KeHo paan~4~e nonHbiX ce4eH~H Henon~p~aoeaHHbJX ~AeP 
117Sn ~ 139La An~ TennOBbiX HeHTpoHOB 1 non~p~30BaHHbiX no ~ 
nponte ~Mnynbca /l,21, ~ ~aMepeH ~MeJOU4~H TY >Ke np~poAy noaa-
poT non~p~aa~~~ ny4Ka HeHTpOHOB np~ npoxO>KAeH~~ 4e~ea Henon~-
p~aoeaHHbiH o6paae~ 117Sn. B TeopeT~4ecK~x pa6oTax3 •51 ~ccne-
AOBaHa CB~3b 3T~X 3~eKTOB HeCOXpaHeH~~ 4eTHOCT~ C p-eonHOBbi
M~ peaoHaHcaM~ ~ nony4eHbl Bblpa>KeH~~ An~ 3HepreT~4eCKOH aae~

c~MOCT~ 3~eKToe. B pa6oTe 151 OTMe4eHo, 4TO ecn~ 3!l>!l>eKTbl np~ 
noAXOAe K pe30HaHCY He yeen~4aTC~, TO ~X OfiD~CHeH~e MO>KeT no
TpefioaaTb BBeAeH~~ HOBbiX He COXpaH~IOU4~X npOCTpaHCTBeHHYIO 4eT
HOCTb c~n, 3Ha4~TenbHO npeebiWaJOU4~X cna6ble c~nbl. B cno>K~eweHc~ 
c~Tya~~~ cTano eecbMa aKTyanbHbiM npoBeAeH~e 3Kcnep~MeHTa a 
o6nacT~ p-peaoHaHca. H~>Ke on~caHo ~ccneAOBaH~e paan~4~~ non
HbiX ce4eH~H ~Aep 117 Sn a o6nacT~ p -peaoHaHca 1,33 36 An~ 
HeHTPOHOB, non~p~30BaHHbiX no ~ npoTHB HanpaeneH~~ ~X HMnynbca. 

3KcnepHMeHT OCYU4eCTBneH C npHMeHeH~eM MeTOAa BpeMeH~ npo
neTa Ha ~MnynbCHOM peaKTope H6P-30 a OHflH npH nponeTHOH 6aaJ 
58 M. PeaoHaHCHble HeHTPOHbl non~pHaoean~cb no MeTOAY npohycKa
H~~ 4epe3 non~p~30BaHHYIO npOTOHHyiO M~WeHb. npOAOnbHa~ non~p~
aa~~~ HeHTpOHOB ~ ee peeepc ofiecne4HBanHCb COOTBeTCTBYIOII4~M~ 

KOH!I>~rypa~H~MH eeAY114ero MarHHTHOro non~. HaMep~nocb nponycKa
H~e o6paa~a MeTannH4ecKoro onoea /88% 117 Sn I nnoU4aAbiO 4,0x 
x4,9 CM 2 H TOnU4~HOH no ny4Ky n=1,3·1023 ~AeP 117Sn/cM 2,HaKOn
neH~e epeM~nponeTHbiX cneKTpoe, KOHTponb non~p~aa~~~ ~ ynpaene
H~e 3Kcnep~MeHTOM een~cb c noMOII4biO c~cTeMbl Ha 6aae ManoH 36M. 
Peeepc non~p~aa~~~ npoeoA~nc~ 4epea 40 c. 4epea Ka>KAble ABOe 
CyTOK ~3MepeH~H MeH~nOCb HanpaeneH~e non~p~3a~~~ npOTOHHOH M~
weH~ c ~enbJO ~3MeHeH~~ aHaKa ~ccneAYeMoro 3!l>!l>eKTa 6ea ~aMeHe
H~H annapaTypHbiX ~ reoMeTp~4ecK~x ycnoe~H ~aMepeH~H. 06114ee 
BpeM~ Hafiopa CTaT~CT~K~ COCTaB~no 12 CyTOK, 

0AH~M ~3 ea>KHbiX npe~MyU4eCTB MeTOAa epeMeH~ nponeTa An~ AaH
Horo 3Kcnep~MeHTa ~e~nacb B03MO>KHOCTb HafinJOAeH~~ 3HepreT~4e
cKoro XOAa 3$!l>eKTa B pe3oHaHce ~ OAHOBpeMeHHOrO KOHTpOn~ no 
y4aCTKaM sHe oe3oHaHca. Ha p~c.1 noKa3aH y4aCTOK cneKTpa c 
pe3oHaHCOM 1,33 36 An~ OAHOr~HanpaeneH~H non~p~3a~~~ ny4Ka. 
nyHKT~pOM AaH OTHOC~TenbKbiH XOA cneKTpa B OTCYTCTB~e ofipa3~a, 
np~B~3aHHbiH K ~3MepeH~IO C o6pa3~0M no y4aCTKaM, AaneK~M OT pe-
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PHc.I. AnnapaTyp8hlH cneKTP HeHT
POHOB no BpeMeHH nponeTa, npomeA
WHX MHWeHb 117Sn TO~HOH 4 CM, 
nonyqeHHblli sa 2 qaca H3MepeHHH. 
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p -BonHoBoro pesoHaHca I , 33 3B. -18 
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1,0 1.~ 2,0 2,5 Eni>BI 

30HaHca. Ha pHc.2 npeACTaeneHw 3KcnepHMeHTanbHwe pe3ynbTaTw 
B o6naCTH peSOHaHca 1,33 3B B BHAe 3HepreTH4eCKOH 3aBHCHMOCTH 
BenH4HHW 

N+- N_ 
( =· 

f 0 (N++N_) 111 

rAe N+ - 4HCnO OTC4eTOB AeTeKTOpa npH non~pH3a~HH HeHTPOHOB 
no H npOTHB HMnynbca; f n - non~pH3a~H~ ny4Ka (fn = 0,6). KalKAa~ 
T04Ka B o6naCTH pe30HaHCa nony4eHa B pe3ynbTaTe CYMMHPOBaHH~ 
OTC4eTOB no HHTepeany 0,08 3B, 4TO HeCKOnbKO 6onbWe WHPHHW 
~YHK~HH pa3peweHH~, COCTaen~~~eH B HaWeM cny4ae OKOno 0,06 3B, 
Ha y4aCTKe BHe pe30HaHca 10,05 - 0,] H 2,2 - 8 3BI ycpeAHeHHa~ 
BenH4HHa £ He BWXOAHT 3a rpaHH~W CTaTHCTH4eCKOH OWH6KH 0,9•10-~ 

6wnH H3MepeHW napaMeTpW p-pe30HaHca, He06XOAHMWe An~ Aanb
HeHwero aHanH3a: EP = 11,33+0,011 3B; gr; = 11,90+0,151' 10-7 3B; 
I'P = 10,23+0,021 3B. ToT ~aKT, 4TO paAHa~HOHHa~ WHpHHa p-eon-
Hoeoro pe3oHaHca 117sn e 3 pa3a 6onbwe, 4eM s -eonHoeoro 
Irs= 0,08 3BI, npeACTaen~eT caMocTo~TenbHWH HHTepec An~ HeHT
POHHOH cneKTpocKOnHH. 

KaK 6wno noKa3aHo e~1• pe3oHaHcHoe ce4eHHe An~ HeHTPOHOB 
C pa3HWMH CnHpanbHOCT~MH a± CB~3aHO C 06W4HWM pe30HaHCHWM 
Ce4eHHeM a- cneAY~~HMH COOTHOWeHH~MH: 

a±= a(E)[ 1 ± P(E)l. P(E)=2a(r: 1r;) ~ 121 

n n 
rAe a- K03~~H~HeHT CMeWHBaHH~ ypOBHeH no 4eTHOCTH H rs , rp -
3aBHC~~He OT 3HeprHH HeHTPOHHWe WHPHHW CMeWHBa~HXC~ 8- H P -
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ypoeHeH. HccneAYeMWH 3~eKT e HaweM cny4ae ecTb 

£ (E)=-na (E) P(E P ). 131 

0TCyTCTBHe 3aMeTHOrO 3~eKTa BHe pe30HaHca n03BOn~eT C4H
TaTb, 4TO Ha6n~AeHHWH 3~~eKT o6ycnoeneH pe30HaHCHOH 4aCTb~ 
ce4eHH.A. 

B TaKOM npeAnOnOlKeHHH MeTOAOM HaHMeHbWHX KBaApaTOB C HC
nonb30BaHHeM ~pMynw 131 6wno nony4eHo P(Ep)=l4,5_:t_1,31·10-3. 
KpHBa~ Ha pHc.2 COOTBeTCTByeT 3HepreTH4eCKOMY XOAY 3~~eKTa 
c AaHHWM 3Ha4eHHeM napaMeTpa P. 

~aK KaK H3MepeHHOe Tennoeoe ce4eHHe 3axeaTa An~ 117Sn 3Ha-
4HTenbHO npeewwaeT paCC4HTaHHOe no BKnaAY pe30HaHCOB C nonOlKH
TenbHOH 3HeprHeH, MOlKHO OlKHAaTb, 4TO no6nH30CTH HMeeTC~ OTpH
~aTenbHWH s-ypoeeHb c 3HeprHeH E 8 ,npHMecb KOToporo H npHeo-
AHT K Ha6n~AaeMOMy 3~~eKTy. . 

An~ onpeAeneHH~ K03~~H~HeHTa CMeWHBaHH~ a cornaCHO 121 He
o6XOAHMO 3HaTb HeHTPOHHY~ WHPHHY s-ypOBH.A r:. T04Ha~ .BenH4H
Ha ee He MOlKeT 6WTb nony4eHa, n03TOMY OrpaHH4HMC~ O~eHKOH a 
C HCnOnb30BaHHeM cpeAHero 3Ha4eHH~ npHBeAeHHOH HeHTPOHHOH WH
PHHW 2 gr

8
° = 1, 0 M3B, nony4eHHOH no AaHHWM pa6oTw 161• 3To Aa

eT o~eHKY a= 4·10-5,xapaKTepH3Y~Y~ nHWb nop~AOK BenH4HHW, 
TaK KaK HeHTPOHHa~ WHpHHa r: MOlKeT B HeCKOnbKO pa3 OTnH4aTbC.A 
OT cpeAHeH. 

npeACTaen~eTc~ cy~ecTeeHHWM conocTaeneHHe AaHHwx pa6oTw~1 

c HaWHMH pe3ynbTaTaMH. Ero MOlKHO npoeecTH c noMO~b~ 3HepreTH-
4eCKOH 3aBHCHMOCTH 3~~eKTa HeCOXpaHeHH~ 4eTHOCTH, paCCMOTpeH
HOH B~~CneAY~ pe3ynbTaTaM 3TOH pa60TW, MOlKHO nony4HTb cne
AY~ee, AOCTaT04HO CTporoe COOTHOWeHHe, CB~3WBa~~ee 3Ha4eHH~ 

P(E) npH E«Ep H P(Ep) npH 3HeprHH p -pe3oHaHca c ce4e
HH~MH 3axeaTa npH Tex lKe 3HeprH~x: 

prE' a(Ep) rp 2 E p 
~ .. -{-=-) (1+-). 141 
P(Ep) a(E) 2l!.ip I E 8 ! 

noACTaen~~ B 141 3Ha4eHH~ P(E)=1,6·10-5 Ha(E)=l,1o, nony4eH
HWe B pa6oTe~l, H HaHAeHHWe HaMH P(Ep) , a-(Ep) = 1 ,61_:t_0, 16 o 
H rp • MOlKHO BHAeTb' 4TO OTHOWeHHe B neBOH 4aCTH I 41 npHMepHO 
e TPH pa3a MeHbwe npaeol:i 4aCTH. CneAYeT OTMeTHTb, 4To npHee
AeHHOe B /6/ Tennoeoe Ce4eHHe aT = 2, 6 + 1 , 0 CBOAHT Ha HeT yKa3aHHOe 
pa3nH4He. K colKaneHH~, e /2/ He onHcaHa npo~eAypa H3MepeHH~ a(E), 
He npHBOAHTC~ OWH6Ka Ce4eHHR H 3Ha4eHHe 3HeprHH. B Ka4eCTBe 
rHnOTe3W, OfiD~CH~~~eH OTKnOHeHHe 3HepreTH4eCKOrO XOAa 3~eKTa 
OT OlKHAaeMoro, MOlKHO Ha3BaTb cy~eCTBOBaHHe B OTPH~aTenbHOH o6-
naCTH 3HeprHH p-pe3oHaHca, Aa~~ero 3~~eKT o6paTHoro 3HaKa. 
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AeTop~ 6naroAapH~ H.M.$paHKY H B.H.ny~HKoey aa BHHMaHHe 
K pa6oTe, ~.r.A6oey, o.n.CywKoey H B.B.$naM6ayMy aa none3Hble 
AHCKYCCHH, M.6.6yHHHy, C.H.Heroeenoey H 6.A.POAHOHOBY aa no- ,, 
MO~b B H3MepeHH~X. 
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me parity nonconserving effect in the lt 7sn p-resonance 
E P .. 1.·,33 eV is observed. The strong helicity dependence of 
neutrOn cross section is found: P(E ) =(a+ -a_) /(a++a_) 
= ( 4. 5+ f. 3) X I 0 -3 • p · -' 

at 
the 
= 

The investigation has been performed at the Laboratory of 
Neutron Physics, JINR. ' 

Preprlnt of the Joint Institute: .for Nuclear Research. Oubna 1981 


