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1. B8E.IlEHHE 

Co BpeMeH~ nepBoro Ha5n~AeH~R 3~~eKTa HecoxpaHeHHR npOCT
paHcTBeHHo~ 4eTHOCTH /PNC/ BO B3a~MoAe~cTBH~ pe30HaHCH~X He~T
pOHOB C RApaM~/ll AOCTHrHYT onpeAeneHH~~ nporpecc B H3Y4eHHH 
CBO~CTB 3Toro HHTepeCHoro RBneHHR. 

3KcnepHMeHTanbH~e HccneAOBaHHR, s~nonHeHH~e HaMH/~/, nOA
TBepAl1n~ npeAnonOlKeHllle aBTopOB pa60T~/al 05 yc~neH~~ 3~~eKToB 
PNC B6nH3H P -BonHOBbIX pesoHaHcoB. ConocTasneHHe pe3ynbTaToB, 
nonY4eHHbiX B TennOBO~ /4,51 ~ pe30HaHCHO~ 12/ 05naCT.AX 3HeprH~, 
CBHAeTenbcTByeT 0 cnpaBeAnHBOCTH 3HepreTH4eCKO~ SaBI1CHMOCTI1 
3~~eKTOB PNC, nonY4eHHO~ B pa50Tax 13,61, Pe3ynbTaTbi aKCnepl1
MeHTanbHblX I1CCneAOBaH~~ PNC Ka4eCTBeHHO cornaCY~TC.A c npeACTaB
neH~eM 0 TOM, 4TO Ha6n~AaeM~e B HHX 3~~eKT~ onpeAen.A~TCR CBO~CT
BaMH CMeWHBaeMblX Cna6b1M B3aI1MOAe~CTB~eM ypOBHe~ KOMnaYHA-RAep 
C npOTI1BOnOnOlKHblMH 4eTHOCTRM~. BMeCTe C TeM nOKa HeT AOCT~T04
HO RCHoro 11 nocneAOBaTenbHoro nOHI1MaHI1.A MexaH~3Ma TaKoro CMeWI1
BaHI1R. 3TOT Bonpoc paCCMaTpHBanCR B p.AAe pa50T 17 -9/, aBTOp~ 
KOTOp~X 05CYlKAa~T pa3nl14H~e MexaH~3M~: KOMnaYHA-.AAepHbIl1, BaneHT
H~H, 4epe3 r~raHTCKI1~ peSOHaHC. PeweH~e Bonpoca 0 TOM, KaKO~ 
I1MeHHO MeXaHI13M peanHsyeTC.A B TOM I1nl1 ~HOM cnY4ae, BalKHO 
He TonbKO C T04KH speHHR nOHI1MaH~.A npHpOAbl RBneHI1.A PNC, HO H An.A 
50nee rny50Koro nOHI1MaH~R CTPYKTYPbl 11 CBO~CTB KOMnaYHA-COCTOR
HH~. OAHaKO 3KcnepHMeHTanbHaR HH~OpMau~.A, KOTOpa.A HaKonneHa 
Ha cerOAHRWH~~ AeHb, He n03BOn.AeT OAH03Ha4HO peWI1Tb 3TOT Bonpoc 
B nonb3Y KaKOrO-nI150 MeXaHI13Ma CMew~BaHHR. n03TOMY B nH~ OH~H 
5~no npOAonlKeHO 3KCnepl1MeHTanbHOe 113Y4eH~e PNC BO B3aI1MOAe~CT
BHH pe30HaHCH~X He~TpOHOB C RApaMH • .Ilm'l I1CCneAOBaHI1~ 6bln~ Bbl
6paHbi RAP a 93Nb, 113 Cd H 141Pr. MOTI1Bbl, n05YAHBWHe Hac Bbl6paTb 
3TH 06paSL\bl, 3aKn~4anHCb B cneAy~w,eM • 

.IlnR 93Nb 6~no 113BeCTHO /10 I, 4TO B AocTynHo~ AnR Hawero cneKT
pOMeTpa 06naCTH 3Heprl1::1 / E <1 00 38/ ~MeIOTC.A ABa p -pe30HaHca, 
KOTop~e no Cnl1HY YAOBneTBopR~T ycnOBl11O CMeWHBaHI1R C s-pe30HaH
caMH (J = I ± 1/2) • 

.IlnR RApa 113Cd paHee 6blnl1 BblnOnHeHbl ~ccneAOBaHI1R aCW~MeTpl1l1 
I1cnYCKaHH.A Y - KBaHTOB B peaKUHI1 113Cd( n , y) 111 f, B KOTOPblX Obln 
Ha~AeH K03$$HUl1eHT aCI1MMeTpl111 == -/4, 1±0, S/, 10 -4. nOCKonb KYa y 
3TOT 3$~eKT 06ycnoBneH y-pacndAO~ COCTORHI1R KOMnaYHA-RApa 
114Cd, RSn.AlOw,erOC.A CMeCblO H3BeCTHoro s-pe30HaHca /Eo=~' !78 38/ 

11 KaKorO-TO p-pe30HaHca C TaK~M lKe CnI1HOM, HO npOTI1BOnOnOlKHo~ 

4eTHOCTI1, TO npeACTaBn.AnO I1HTepeC 05HapYlKeHI1e 3TOrO p-pe30HaH
ca 11 113MepeH~e B5n~3V1 Hero 3$~eKTa PNr B nonHOM Ce4eHHI1. HaMH 
BbtnOnHeH npeABap~Ten bH~i1 L111 Kn J:l3 M!iitIi'PIrl.I4j;k.~)' 111811111'1 06pa3L1a 
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11~d. B pe3ynbTaTe 4ero awn oOHapymeH cnao~~ pe30HaHC np~ Eo= 
- 7 38, KOTOP~~ BcneACTB~e Mano~ He~TpOHHO~ W~P~H~ Mo~eT ABnATb
CR P -pe30HaHcoM. nOCKonbKY AnR s-pe30HaHca np~ Eo 0.178 38 
JfT = 1+, TO C H~M Mo~eT CMeW~BaTbCR P -pe30HaHC TonbKO C JfT = 1 -. 
AnR onpeAeneH~~ cnHHa pe30HaHca P = 7 38 HaM~ B~nonHeH~ cne~~
anbH~e ~3MepeHHR, KOTop~e nOKa3anH, 4TO' OH paBeH 1-. 

AnR 141Pr B xOAe npeAeapHTenbH~x H3MepeHH~ nponycKaH~R TaK
lKe oOHapymeH cnao~i1 pe30HaHC npH Eo = 4.9 38, ManaFl Hei1TpoHHaFl 
wHpHHa KOToporo n03BonAna HaAeRTbCA, 4TO OH ABnReTCA p-pe3QHaH
COM. 

2. HETOA HCCnEA08AHH~ 

HeTOA ~ccneAoeaHHi1 COCTO~T e H3y4eHH~ aaBHCHMOCT~ nponycKa
H~R 00pa3~a OT cnHpanbHocT~ nonApHaoeaHH~x peaOHaHCH~X He~Tpo
Hoe. KaK ~aBeCTHO, nponYCKaH~e oopaa~a onpeAenReTCR nonH~M ce
4eHHeM. 8 paMKax TeopeTH4ecKoi1 MOAenH!3! aae~C~MOCTb nonHoro ce-
4eH~R OT cnHpanbHOCTH Hei1TpoHoB h = ±1 CBRaaHa C nonH~M peao
HaHCH~M ce4eH~eM O'h, KOTopoe Bon~3~ P -peaOHaHca on~C~BaeTCA 

r 
e~pameH~eM 

0' ~ = O'p (1 + h. p), 111 
rAe O'p - opai1T- eHrHepoBcKoe ce4eH~e e p -peaoHaHce. a P - napa
MeTp aC~MMeTp~H nonHoro peaOHaHCHoro ce4eHHA. 

8 3KcnepHMeHTax MeToAoM epeMeH~ nponeTa ~aMepeH~ BpeMeHH~e 
cneKTpbl HeHTpoHoe N h (t). npoweAw~x 4epea oopaae~ np~ ABYX paa
n~4H~X aHa4eH~AX cn~panbHocTH h. 3T~ cneKTp~ noaBonRn~ HaHT~ 
AnR Ka~Aoro ~a ~ccneAYeMblx 06pa3~OB 34l$eKT nponycKaH~A !, onpe
AenAe~i1 B~pameH~eM 

N+ - N
( 121 

fn(N + +N - ) 

rAe N+ ~ N- - cneKTp~ He~TPOHOB, npoweAW~x 4epe3 oopaae~ COOT
BeTCTBeHHO np~ h = +1 ~ -I, a Cn - Hei1TpoHHaA nonAp~aa~~A. 

8 AanbHe~weM 3$$eKT nponYCKaH~A ( cnym~n OCHOBO~ AnA onpeAe
neH~R napaMeTpoB P ~ccneAoBaHH~x oopaa~oe B6n~3~ p-peaoHaHcoe. 
3Kcnep~MeHTbI npoeoAHn~cb C ~MnynbcH~M ~CT04;~I-1KOM Hej;jTpoHoB 
peaKTopOM H6P-30, pa60Ta~~I-1M e OYCTepHoM peml-1Me C n~He~H~M YCKO
p~TeneM nY3-40!12!. nonHblj;j eblxoA HeHTpoHoe peaKTopa COCTaBnAn 
- 13~4/·1014 H/c, An~TenbHOCTb I-1Mnynbca He~TpoHoB - 4 MKC ~ 4a
CTOTa noeTopeH~A ~MnynbcoB - 100 l/c. nOnApl-130BaHHbie Hel1TpoH~ 
nonY4an~Cb MeTOAOM nponycKaHI-1A 4epe3 AI-1HaM~4eCK~ nonAp~30eaHHY~ 
npoTOHHY~ MI-1WeHb. HeHTpoHbI. npoweAwl-1e 4epe3 3TY MI-1WeHb, ~Men~ 
nonAp~aa~~~ Cn , paeHY~ 155±5/%. 1-1 HanpaeneHl-1e BeKTopa nonRp~3a
~~~. nepneHAI-1KynRpHoe K HanpaBneH~~ nY4Ka. AnR nonY4eH~R nY4Ka 
He~TpoHoB C aaAaHHblM aHa4eH~eM cn~panbHOCTI-1 1+1 nl-1oo -11 
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cnym~na C~CTeMa peBepca, KOTopaA nOBopa4~Bana eeKTOp 
nonAp~aa~HH He~TpoHoB Ha 90° B HanpaBneHH~ BAonb n~60 npOT~B 
HanpaeneH~R ~Mnynbca Hei1TpoHoB. nony4eHHblj;j TaK~M oopaaoM npo
AonbHo-nonAp~30BaHH~H nY40K Hej;jTpoHoB naAan Ha ~ccneAYeMbI~ 00
pa3e~. Hej;jTpoHbI, npoweAw~e 4epea 06pa3e~. per~CTp~poean~Cb Ae
TeKTopOM, pacnono~eHHblM Ha paCCTOAH~H -60 M OT aKT~BHoi1 30H~ 
peaKTopa. AnA KOHTponA ~HTeHCI-1BHOCT~ 1-1 Ben~4~H~ nonAp~aa~l-1~ 
nY4Ka He~TpoHoB ~cnonbaOBanHCb Tp~ MOH~TOPHblX AeTeKTopa. OAHH 
~3 KOTOp~X pacnonarancA aa, a ABa APyr~x - nepeA npoToHHoi1 M~

weHb~. 8en~4~Ha nonAp~3a~~~ ny4Ka HeHTpOHOB onpeAenAnaCb no ~a
MeHeHI-1~ npoapa4HOCT~ npOTOHHO~ MHweH~ np~ ee nonRp~aa~~~. 

3. 3KcnEPHMEHTbi 

npl-1 npOBeAeHH~ 3KCnepl-1MeHTa HcnonbaOBanCR ~aMep~TenbHblH MO
Aynb IHMI Ha oaae Manoi1 38M CH-3!13!, BbinonHABw~~ e aBTOMaT~4ec
KOM pem~Me HaKonneH~e BpeMeHHblX cneKTpoB. KOHTponb I-1HTeHCI-1BHOCT~ 

~ Ben~4~HbI nonRp~aa~~~ nY4Ka He~TpoHoB, a TaKme peBepc cn~panb
HOCT~ He~TpoHoB. 8 npo~ecce npoBeAeH~A 3Kcnep~MeHTa npO~aBOAI-1
nOCb nepl-10A~4eCKoe 4epeAOBaH~e ~aMepeH~~ np~ npOT~BononomHblX 

aHa4eH~AX Cnl-1panbHOcT~ Hei1TpoHoB. npOAonm~TenbHocTb oAHoro ~3Me
peHI-1A COCT aBnRna - 40 c. nocne HaKonneH~A OAHO~ nap~ cneK .pOB 
B Te4eH~e 80 C npO~CXOA~no HaKonneH~e cneAy~eH napbl, a cneKTp~ 
npeA~Ay~ej;j BMeCTe C COOTBeTCTBY~~MI-1 nOKaaaTenAM~ MOH~TOpOB nOA
Bepran~Cb OblCTPO~ CTaT~CT~4eCKOH oopaooTKe. 06pa60TKa npOBOA~
naCb AnA I-1CKn~4eH~A B03MomHoi1 aCHMMeTp~~ nap~ cneKTpOB. Ecn~ an
napaTypHaA aC~MMeTp~A cneKTpOB oblna CTaT~CTI-14eCK~ HeaHa4~Moi1.TO 

OH~ A06aBnRn~Cb B OCHOBHY~ naMRTb HM. PeaynbTaToM npOBeAeHHoro 
3Kcnep~MeHTa C AaHHblM 06paa~OM oblna napa BpeMeHHblX cneKTpOB N+ 
~ N-, HaKonneHH~x B OCHOBHoj;j naMRT~ HM. 8peMFI npOBeAeH~A 3Kcne
pl-1MeHTa AnA KamAoro Ha ~ccneAOBaHHblX 06paa~OB COCTaBnAno - 200~ 

~300 4. $~a~4eCK~e xapaKTep~CTI-1KI-1 06paa~OB np~BeAeHbI B Taon.l 

TaomlIJ;a I 
~H3HqeCKHe XapaKTepHCTHKH oopasQoB 

n06paseQ IlrIoma,D;b 113 0 TonHbIH 
10 23 CM 2~/cM21 COCTaB B % 

93 Nb 1,8 30 100 
eCTeCTB. 

113Cd 1,3 14 95 
oooram;eH. 

141Pr I .5 30 100 
eCTeCTB. 
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4. PE3YllbTATbi Ta6nHIJ,a 2 
PesynbTaTbi Hccnep;OBaHHH p -p eSOHal{COB 

n0J1Y4eHHble AfJR Ka>KAoro 06paal..\a cneKTpbl N+ H N- CSlY>KHJ1H HCXOA
HblMH AaHHblMH AfJR 06pa60TKH, KOTopaR aaKJ1~4aSlaCb B onpeAeJ1eHHH Hp;po- Ep f'p gf'pn(Ep) Es gf'~(Ep) PeEp) <sIHwlp>napaMeTpOB p-BonHOBbiX peaOHaHCOB H BeSlH4HHbI aCHMMeTpHH AfJR 3THX MH

sB sB 10-7 sB sB MsB x10-3 10-3 sBpeaOHaHCOB. Ha pHc.1 1'1 2 npHBeAeHbI Y4aCTKH annapaTYPHblX cneKT meab 
pOB He~TpoHoB AnR 06paal..\OB 113Cd H 141Pr COOTBeTCTBeHHO. napa
MeTpbl peaOHaHca Bbl4HcnRnHCb nYTeM nOArOHKH MeTOAOM HaHMeHbWHX 93Nb 35,8 O,195±0,030 580±85 193 8,0 -0,9±1,2 6,O±8,O
KBaApaTOB TeopeTH4eCKoro nponYCKaHHR T /E/ K 3KcnepHMeHTanbHo~ 42,2 0,180±0,040 460±70 -105 216 0,9±1,7 1 , O± 1,8 
KPHBO~ nponycKaHHA B OOnacTH AaHHoro peaOHaHca. nponycKaHHe 06 1

paal..\a onHCblBaJ10Cb Bblpa>KeHHeM 113Cd 7,0 O,170±O,025 3,5±0,50,178 3, 1 3,7±5,2 O,I±0,2 

"'" 'l' (E')J No (E'). R(E, ~')e-n dE' 141Pr 4,9 0,080±0,020 7, 6± 1,0 2,5±1,7 
o

T(E) /3/ 

J No (E'). R(E ,E') dE' 

o 
 Ha OCHOBe H3MepeHHblX B 3KcnepHMeHTe cneKTpOB N+ H N- onpeAenR

nOCb B COOTBeTCTBHH C Bblpa>KeHHeM /2/ 3Hepren-1l.4eCKOe pacnpeAene
rAe No(E')- annapaTypHbl~ cneKTp HeihpoHoB HCT04HHKa, R(E,E') HHe { B 06J1aCTH AaHHoro peaOHaHca. 3~~eKT nponYCKaHHR onHCblBanCR 
~YHKI..\HR paapeweHHR cneKTpoMeTpa, onpeAeJ1ReMaR ~OPMO~ He~TpoHHO TeopeTH4eCKHM Bblpa>KeHHeM £T: 
ro HMnYJ1bCa HCT04HHKa H WHPHHOH BpeMeHHoro KaHaJ1a. WeE') - nOJ1
Hoe pe30HaHCHoe ce4eHHe B3aHMOAeHCTBHR HeHTpOHOB C RApaMH C Y4e .. n 'l'(E')r No (E') . R(E, E')e- W(E')dE'TOM TenJ10BOrO ABH>KeHHR aTOMOB oopaal..\a, n - 4HCJ10 RAep ofipa34a 

_nP~o~..~___________________ 
Ha KBaApaTHblH caHTHMeTp. £T /4/ 

Ha~AeHHble TaKHM oopa30M napaMeTpbl P -BOJ1HOBbiX peaOHaHCOB npH J No (E'). R(E, E')e-nW(E') dE' 
BeAeHbI B Ta6J1.2. B AaJ1bHeHWeM OHH HCnOJ1baOBanHCb AnR onpeAene

HHR BeJ1H4HH p. npOl..\eAypa nonY4eHHR P AnR KOHKpeTHoro pe30HaHca 

COCTORJ1a B cJ1eAy~~eM. 

N 

12 
113 Cd 

11 ~ 
10 

215 220 225 230 n 

..i PHC. I. AnnapaTypHbrH clleKTp Hei1T
~ POHOB, llpOJIIep;JIIHX o5paseu, 113Cd. 

BpeMH H3MepeHHH 160 q. N - qHCnO 
OTC'leTOB p;eTeKTopa B KaHane, n -
HOMep BpeMeHHoro KaHana C JIIHPH
HOH 4 MKC. 

N 110 5 ) 

141 pr 
12 

10f-~ /" 

PIlC. 2. AnnapaTYPHblH cneKTp HeHT- liI. 8~· ~ 
POHOB, npowep;JIIHX 05paseu, 141Pr. , 

6 
BpeMB. HSMepeUHB. 117 q. N - 'iHC
no OTCqeTOB p;eTeKTopa, n - HO-
Mep BpeMeHHoro KaHana C JIIHPHHOH 

440 445 450 455 460 n4 MKC. 

" 

o 

B AanbHe~weM aHa4eHHe P nonYl.4anocb npH nOAroHKe MeTOAOM HaHMeHb
WHX KBaApaToB ~YHK4HH /4/ K 3KcnepHMeHTanbHbiM AaHHblM AnR f. no
nY4eHHble B peaynbTaTe aHa4eHHR P npHBeAeHbI B Ta6n.2. Ol.4eBHAHO, 
4TO BenH4HHbI P AnR pe30HaHCOB 93Nb H 113Cd cneAyeT paCCMaTpHBaTb 
KaK BepXHHe 04eHKH COOTBeTCTBY~HX napaMeTpOB aCHMMeTpHH. 

C Y4eTOM Toro, 4TO cnHHbI YKaaaHHblX peaOHaHCOB YAOBneTBopR~T 
ycnoBH~ CMeWHBaHHR, OTCYTCTBHe Ha6n~AaeMoro 3~~eKTa cBHAeTenbCT
ByeT 0 MaJ10H BenH4HHe P. 4TO KacaeTCR peaOHaHca npaaeOAHMa, TO 
AnR Hero cnHH HeHaBeCTeH, a cneAOBaTeJ1bHO, P MO>KeT paBHRTbCR HY
n~ B cnY4ae J I + 3/2. 

ECJ1H Vlcnon b30BaT b Bblpa>KeHHe AnR P Via pa60Tbi /7/: 

P = 2 <slH Ip> jrt. f'j?~h /5/
Ep- Es f'pn Ipn

I TO MO>KHO nOJ1YI.4HTb aHa4eHHe MaTpHI.4HOrO 3J1eMeHTa < S IH wi p>,xapaK
TepH3y~~ero CMeWHBaHHe S- H P-COCTORHHi1. B Bblpa>KeHVlH /5/ r~' 
1'1 f'; - HeHTpOHHble WVlPVlHbI COOTBeTCTBY~~HX pe30HaHCOB, E sHE p 
HX 3HeprHH, a I~~ - AOJ1R HeHTpOHHO\::' WVlPHHbl p-pesoHaHca AJ1R 
HeMTpOHoB C nOJ1HblM MOMeHTOM j = 1/2. 
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nonara~ rp~ /r; paBH~M eAHHH~e H HCnOnb3Y~ H3BeCTH~e 3Ha4eHH~ 
OCTanbH~X napaMeTpOB, M~ nony4HnH SHa4eHH~ MaTpH4H~X aneMeHTOB, 
npHBeAeHH~e B Ta6n.2. An~ npaSeOAHMa TaKa~ o~eHKa He npoBeAeHa 
H3-sa HeonpeAeneHHOCTH cnHHa P-peSOHaHca. 

nOnY4eHH~e pesynbTaT~, K co~aneHH~, Aa~T TonbKO opHeHTHpOB04
H~e o~eHKH MaTpH4H~X 3neMeHTOB, H Tpe6Y~Tc~ AononHHTenbH~e HC
cneAOBaHH~ Afl~ nonY4eHH~ OAH03Ha4H~X xapaKTepHcTHK P -He4eTH~x 
3~~eKTOB B peaK~H~X c He~TpOHaMH Ha 3THX ~Apax. 
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Arr~HMeHKOB B.IT. H gp. 
HccnegoBaHHH HBneHHH HecoxpaHeHHH 
npoCTpaHCTBeHHOH qeTHOCTH B HeJ:i:TpOHHblX 
pegouaucax 93 Nb, 113 cd, 141pr 

P3-87-43 

OnHcaHbi 3KcnepHMeHTanbHbie HCcnegoBaHHH HBneHHH uecoxpa
HeHHH llpOCTpaHCTBeHHOH qeTHOCTH B p-sonHOBb!X HeifTPOHHb!X 
pegoHaucax 93 Nb, 113 Cd, 141pr. H3MepeHHH npoBogHnHCb 
Ha nyqKe llOnHpH30BaHHb~ pe30HaHCHb~ HeJ:i:TpOHOB peaKTOpa 
HBP-30. llpHBogHTCH 3KcnepHMeHTanhHbie ou;eHKH napaMeTpoB 
aCHMMeTpHH llOnHoro ceqeHHH B o6naCTH pe30HaHCOB H MaTpHq
Hb~ 3neMeHTOB CMeWHBaHHH S- H p-ypOBHeH: KOMnayHg-Hgep. 

Pa6oTa BblllOnHeHa B Jla6opaTOPHH HeH:TpOHHOH ~H3HKH orum. 

Coo6~eaHe 06'be.u;HHeHHoro HHCTHTYTa .II,Il;epHbiX HCCJie.tlOBaHHH • .l(y6Ha 1987 

llepesog O.C.BHHorpagoBoH: 

Alfimenkov V.P. et al. 

The Study of Parity Violation in Neutron 
Resonances 

P3-87-43 

Experimental study of parity violation in p-wave neut
ron resonances of 93Nb, 113 Cd, 141 Pr is described. The mea 
surements were performed on the beam of polarized neutrons 
from the IBR-30 pulsed reactor (Dubna). The paper contains 
experimental estimates for the asymmetry parameters of the 
total cross section in the resonance region and for the 
matrix elements of the mixing s- and p-levels of compound 
nuclei. 

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