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I. 

Amp11MeHKOB 8.n. 11 AP, 3-91-297. 
1'1ccneAOBaHl1e HecoxpaHeH11A 'leTHocrn . 
B HeHTPOHHblX peJoHaHcax Rb 11 113 Cd 

· nposeAeHa · MOAepHl13aU11A ycTaHOBKl1 AflA· 11ccneA0BaHl1A C nonApl130BaH
HblMl1 HeHTPOHaMl1 11 AApaM11 Ha ny'IKe HeHTpOHOB 1'16P-30. nocne MOAepHl1~ 
3aU1111 BblnOnHeHbl 3KCnep11MeHTbl. no HecoxpaHeHl1IO 'leTHOCTI-I B P·BOflHOBblX.· 
pe3oHaHcax R~ (E0 = 9,6 38) 11 113 Cd (E0 = 7'.0.11 21,938). 3Ha'l"1MblH pe
JynbTaT< nony'leH AnA peJoHaHca 113 Cd 7,038 Pp= (-9,8±3,0)·10- 3

, AnA 

· Hero nposeAeHO conocrnsneH11e C APYrl-lMl1 3~cnep11MeHTaflbHblMl1 AaHHblM11 
11 nony'leHo JHa'leH11e MaTpl1'1Horo 3neMeHTa. 

Pa6oTa BblnOnHeHa .s na6opaTOp1111 HeihpoHHOH cp11J11K11 O1'1A 1'1. 

I . 

IlpenpHHT 06-1,e):tH;"eHH?ro HHCTHTyTa H,!tepHbI?' HCCJie.,!tOBSHHi:L .[ly6Ha 1991 

. AlfimenkovV.P.etal, 
,I ' , • 

3-91-297 . 
Investigation of Parity Violation on Neutron Resonances 
of.Rb and 113 Cd ~ .. 

··. The spectrometer POLY ANA for ~easurements with polarized neutrons 
and nuclei has recently been modernized. A polarized proton target was installed 

· at a distance of 9 m from, the neutron source, the I 8R-30 booster. The inten
sity of neutrons leaving the target v,;ith, polarization f n = 0.6 now equals 

· 3x105 E- 0 
'
9 n/sec.eV. The new high efficient 3 He gas ionization detector was 

built. On this modernized spectrometer the dependence of neutron transmission 
on neutron helicity -.r,;as measured for the earlier descove.red by us resonances: 
Rb 9.6 eV, 1

'
13 Cd 7 .0 eV and 21.9 eV. The parameters of all these reso~ances are 

given in.the text of this. paper. The statistically significant value of PP= (-9.8 ± 
. ± 3.0)x 10-3 was obtained only for the resonance 1 13 Cd 7 .0 eV. The compari
son .of this result with the results reported in ·r~fs/ 11

' 141 allowed' us to deter
mine matrix elements of different parity compound states mixing. 'They are 
shown in Table 2. · 

.·. The investigation has been performed at the Laboratory of Neutron Physics, 
JINR. . . . . 
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B TeqeHHe MHOrHx neT B Ila6opaTOPHH He8TPOHH08 ¢H3HKH OHHH 

Ha nyqKe He8TpOHOB HMnynbCHoro peaKTopa HEP-30 BenHCb HccnenoBaHHH 

c nonHpH30BaHH@MH He8TpOHaMH H HnpaMH 11 , 21 • B nocnenHee BpeMH 

TOKa nonHpH30BaHHHX He8TpOHOB, ynyqweHHH CTa6HnbHOCTH nonHPH3aUHH 

H Y'A06CTBa B 3KCnnyaTaUHH •. EbJJia o6HOBneHa perHCTPHPYIOll\aH annapaTy

pa, cosnaH HOB@8 neTeKTOP He8TpOHOB. B naHH08 CTaTbe ~ naeM onHca

HHe OCHOBH@X MoneHH3HpoBaHHHX ysnoB H npHBO'AHM pesynbTaT@ 3KCnepH

MeHTOB no HecoxpaHeHHIO qeTHOCTH, B@nonHeHH~X B nocnenHee BpeMH. 

YCTaHOBKa 

YcTaHOBKa IlOil~HA (Il0IlHpH30BaHH@e Hnpa H He8TpOH@) B OCHOBHOM 

He8TpOHH nonHpH3YIOTCH nponycKaHHeM qepes nonHpH30BaHHYIO npOTOHHYIO 

MHWeHb. OnHHM H3 CYll\eCTBeHH~ 'AOCTOHHCTB 3Toro MeTona, OCHOBaHHoro 

Ha 6onbWOM pasnHqHH CHHrneTHoro H TpHnneTHOro ceqeHH8 pacceHHHH 

He8TpOHOB Ha BO'AOPOne, HBnHeTCH npaKTHqeCKH noCTOHHHaH nonHPH3aUHH 

He8TpOHOB B o6naCTH 3HeprHH OT none8 3B no necHTKOB K3B. B KaqeCTBe 

TaK08 MHWeHH HCnOnb3YeTCH MOHOKpHCTann naHTaH-MarHHeBoro HHTpaTa 

(IlMH) Lai1Ig
3 

(N0
3

) 12 • 24H20, B KOTOPOM MeTonoM conHn-s¢¢eK-

Ta 131 nonHpH3YIOTCH npoTOH@ KpHCTannH3aUHOHH08 BOnH. IlnOll\anb MOHO

KpHCTanna OKOno 30 CM2 H TOnll\HHa no nyqKy 17 MM, qTo HBnHeTCH 

onTHManbH@M C TOqKH speHHH COOTHOWeHHH Me)K.Ily HHTeHCHBHOCTblO npo

menwero nyqKa Hero nonHpHsauHe8. IlpH o6@qHOM pe~HMe pa6oT@ npo

roHH08 MHWeHH nonHpH3aUHH He8TPOHOB fn paBHa npHMepHO 0,6. 

B COCTaB o60PY'AOBaHHH nonHpH30BaHH08 npOTOHH08 MHWeHH BXO'AHT 

KpHOCTaT, o6ecneqHBaiOII\H8 TeMnepaTYPY 1 K, sneKTPOMarHHT c noneM 

2 T npH O'AHOPO'AHOCTH H CTa6HnbHOCTH MarHHTHorq nonH nyqwe ,o-4 , 

f~n4tei.i. ii·;~~ ,.~M. cm.~~; , 
ll ©~!ID!.:'L~ ~-C.llt:_l':J)ff!!f/'; 

•: ~~::'£ri1i:1r.:rrS"ir:. 



CBq-CHCTeMa c AJIHH08 BOnHH 4,2 MM. ,IlJIH ynyqrueHHH CTa6HnbHOCTH 

MarHHTHoro rronH BMecTo paHee rrpHMeHHBmerocH MOTop-reHepaTopa cefi

u 
qac HCITOnb3YeTCH AJIH IlHTaHHH MarHHTa ipHCTOpHH8 HCTQqHHK IlHTaHHH 

HCT2-1000-115 t TOKOM 1000 A. 

B rrocnenHHe ro,Ilbl OCHOBHo!M HarrpaBneHHeM HCCnegoBaHH8 6blJIO H3-

MepeHHe 3~~eKTOB HecoxpaHeHHH qeTHOCTH B HH3K03HepreTHqecKHX He8T

POHHHX pe30HaHcax. IlpH 3TOM cymecTBeHHb!M Tpe6oBaHHeM 6blJIO rronyqe

HHe BHCOK08 HHTeHCHBHOCTH rryqKa HefiTpOHOB, Torna KaK pa3peweHHe 

Hrpano MeHbWYID ponb. B CBH3H C 3THM YCTaHOBKa IlOflHHA 6b1Jla rrepe

HeceHa Ha 6onee HHTeHCHBHH8 rryqoK ~ 4 B 3KCrrepHMeHTanbHOM 3ane 

H pa3MemeHa 6nH~e K HCToqHHKY He8TpOHOB. B HaCTOHmee BpeMH HEP-30 

-pa6oTaeT B KaqecTBe 6YCTepa-pa3MHO~HTenH c nHHe8Hb!M aneKTPOHHHM 

YCKOPHTeneM nY3-40. OCHOBHHe rrapaMeTpH: HHTerpanbHH8 BHXO~ HefiTpo

HOB 5·1o
14

H/ceK, qaCTOTa 100 ru, rronyWHPHHa He8TPOHHoro HMrrynbca 

4 MKC. CxeMa ycTaHOBKH IlOJIBHA IlPHBeneHa Ha PHC. 1. PaCCTOHHHe 

IlPOTOHH08 MHWeHH 2 OT 3aMeAJIHTenH COCTaBnHeT 9 MeTpOB, qHcno rronH

PH30BaHHHX pe30HaHCHHX He8TpOHOB, BHXOgHmHX H3 MHWeHH, paBHO 

5 -0 9 
3·10 E ' H/CeK 3B. 3necb E - 3HeprHH He8Tp0HOB B aB. ~eTeKTOP 

He8TpOHOB MO~eT pa3MemaTbCH Ha rrponeTHHX paCCTOHHHHX 17 M, 30 M 

H 60 M. 

HarrpaBneHHe rronHpH3aUHH HefiTpOHOB ropH30HTanbHOe H rreprreHgH

KynHpHo HMrrynbCY He8TpOHOB. PeBepc rronHpH3aUHH MO~HO rrpOH3BOgHTb 

-3 HeCKOnbKHMH crroco6aMH. He6onbmoe, rrpHMepHO Ha 4·10 T, H3MeHeHHe 

MarHHTHOro rronH Ha rrpoTOHH08 MHWeHH IlPH HeH3MeHH08 CBq rrpHBOgHT 

K HaKaqKe gpyroro rrepexoga, a cnegoBaTenbHO MeHHeTcH aHaK rronHpH-

3aUHH IlPOTOHOB H HeHTPOHOB. Heygo6CTBO 3TOro MeToga B TOM, qTO 

rrepecTp08Ka pe~HMa 3aHHMaeT OKono qaca H He Il03BOnHeT rrpOH3BOnHTb 

qacTyro CMeHy rronHpH3aUHH, Tpe6yeMyro B pHge 3KCrrepHMeHTOB c Manb!MH 

3~~eKTaMH. EHCTPHH peBepc peanH3yeTCH rrpH H3MeHeHHH HarrpaBneHHH 

2 

TOKa B OgHOM H3 MarHHTOB Begymero rronH 3. B 3TOM cnyqae H3MeHeHHe 

3HaKa rronHpn3aUHH rrpoHcxonHT 3a gonro ceKYH,Ilbl. OrpaH~qeHHOCTb aToro 

BapHanTa B TOM, qTO OH ge8CTBYeT rrpH 3HeprHH HeHTPOHOB go HeCKOnb

KHX geCHTKOB sB, IlOKa BHITOnHHeTCH ycnOBHe anHa6aTHqHOCTH IlOBOPOTa 

CITHHa B MeHHIDWeMCH B rrpOCTpaHCTBe MarHHTHOM rrone. IlpogonbHaH HnH 

rrorrepeqHaH rronHpH3aUHH He8TpOHOB rronyqaroTCH rrpH HCITOnb30BaHHH. 

OgHoro H3 nBYX aneMeHTOB (coneHoHg HnH aneKTPOMarHHT) B CMeHHeMOH 

qaCTH 5 MarHHTHOro KaHana. 

TpeTHH crroco6 H3MeHeHHH 3HaKa rronHpH3aUHH, B ·3HaquTenbH08 

CTerreHH CB060gHHH OT OTMeqeHHHX HenocTaTKOB, 3aKnroqaeTCH K KOHCT

PYKUHH YCTaHOBKH, Il03BOnHromefi 3a 10 ceKYHn IlOBOpaqHBaTb Ha 180° 

BOKpyr BepTHKanbHOH OCH rrpoTOHHYID MHmeHb BMeCTe C KpHOCTaTOM 

H MarHHTOM. IlpH 3TOM y6upaeTCH 3aBHCHMOCTb peBepca OT aHeprHH 

HeHTPOHOB, a BpeMH peBepca nocTaToqHQ Mano, qTo6H Il03BOnHTb qacTyro 

CMeHy rronHpH3aUHH. 

B 60nbWHHCTBe 3KcrrepHMeHTOB C rronHpH30BaHHb!MH HefiTPOHaMH 

H HgpaMH H3MepHeTCH rrporrycKaHue HefiTpOHOB qepe3 HnepHHe MHWBHH. 

TaK, B HCCnegOBaHHHX rro HecoxpaHeHHID qeTHOCTH B pe30HaHcax 
/2/ 

HerronHpH30BaHHaH MHWBHb YCTaHaBnHBanacb B coneHOHge 5. IlpH u3yqe

HHH CITHHOBOH 3aBHCHMOCTH HefiTPOHHHX ceqeHHH 111 HefiTpOHH rrporrycKa

nHCb qepe3 rronHpH30BaHHYID Hn~pHyro MHweHb 6, B KOTOPOH Hgpa rronHpH-

30BanHCb rrpH oxna~eHHH go 30,'l,/K B pe~pH~epaTope 
3

He-
4

He B Mar

HHTHOM none 1,5 T. 

CymecTBBHHYID ponb B rrogo6HHX 3KCrrepHMBHTax urpaeT KaqeCTBO 

ne~eKTOpa HefiTPOHOB. B rrocnegHee BpeMH B PaMKax YCTaHOBKH nonHHA 

6blJl CKOHCTPYHPOBaH H H3rOTOBneH HOBHH neTeKTOp. OH rrpencTaBnHeT 

co6ofi ra30BHH HOHH3aUHOHHHH neTeKTOP Ha OCHOBe 
3

He, pa60TaIDWHH 

B rrporropunoHanbHOM pe~HMe. i(TeKTOp HMeeT UHnHffnpHqecKyro ~OPMY, 

OCb UHnHHnpa rrapannenbHa OCH rryqKa HefiTpOHOB. BHyTpeHHHH pa6oqHfi 

3 



DHaMeTp neTeKTOpa 245 MM, WIHHa 525 MM. 06beM neTeKTOpa pa36HT 

Ha 35 He3aBHCHMblX CeKUHA anroMHHHeBb!MH ¢onbraMH, nepneHDHKynRpHHMH 

OCH neTeKTOpa. 9TH ¢onbrH RBnRroTCR KaTODaMH, a aHODaMH cny~aT 

nnOCKOCTH H3 HHTeA DHaMeTpOM 40 MKM, HaTRHYTHX c maroM 10 MM. 

PaCCTORHHe Me~y KaToriaMH 15 MM. Bee ceKUHH HaXODRTCH B enHHOA 

ra30BOA CMecH. B HaCTOlI!llee BpeMR ee COCTaB - 1 aTM. 3 tte, 2 aTM. 

A~ H 30 Topp co2 . KoHCTPYKUHR neTeKTopa no3BonHeT yBenHqHBaTb 

DaBneHHe 3 tte DO 8 aTMOC¢ep, qTO RBnHeTCR cymecTBeHHHM npH H3Mepe

HHRX c HeATpOHaMH B o6naCTH 9HeprHH HeCKOnbKO neCRTKOB 9B H B~me. 

TonmHHa BXODHOro anroMHHHeBoro OKHa neTeKTOpa OKOnO 15 MM. 9¢weK

THBHOCTb neTeKTOpa onpenenReTCH ceqeHHeM peaKUHH 3 tte( n , p )3 H, 

paBHHM npH 1 9B 850 6apH H HMeIDmHM 9HepreTHqeCKyro 3aBHCHMOCTb 

6nH3KYID K 3aKOHY 1/V" / 4 / 

B03MO~HOCTb He3aBHCHMOA perHCTpaUHH HeATPOHOB B Ka~oA H3 

35 CeKUHA HMeeT PRD npeHMYmecTB: cneKTP no BpeMeHH nponeTa MO~HO 

nonyqaTb KaK co Bcero neTeKTOpa B uenoM, TaK H C OTnenbHHX ceKUHA 

HnH HX rpynn. IlpH 9TOM yMeHbmaeTCH cyMMapHoe MepTBOe BpeMR neTeK

TOpa, qTO BeCbMa Ba~HO npH 6onbmHX 3arpy3Kax, xapaKTepHHX WIR 

OTIHCaHHHX 9KCnepHMeHTOB. 

PerHCTpHpyromaR annapaTypa TaK~e 6Hna o6HoBneHa B nocnenHee 

BpeMR. CeAqac ,IµIR 9KCnepHMeHTOB HCTIOnb3yeTCH H3MepHTenbHHA MODYnb 

Ha 6a3e nepcoHanbHOro KOMTibroTepa PC/AT-286, TI03BOnRromHA perHCTpH

POBaTb DO 4 He3aBHCHMhlX BpeMeHHHX cneKTPOB ODHOBpeMeHHO npH He-

6onbill0M MepTBOM BpeMeHH 0,3-0,4 MKC. 

9Kcne_12_HMeHT 

139[ ___ a_. IlepBHM 9KCnepHMeHTOM, BHnonHeHHHM nocne BBODa B 9KC-

nnyaTaUHID ycTaHOBKH rronHHA, 6Hno H3MepeHHe 9¢¢eKTa HapymeHHR qeT

HOCTH B p-BonHOBOM pe30HaHce 139 La npH 9HeprHH 0,74 9B. BnepBHe 

TaKoe HCCnenoBaHHe 6HnO BHnonHeHo HaMH B 1981 r. /5/ H 6Hn 3ape-

4 

tiJJ 

• - __ ;.·,4 , ~ _. . c--· •· : c· . 

, ~~":!. 

0: ~ ·'iJ. 
,: 

.• ..------.- -:· f6 . ~.; • . . • 

,;--;- c~~;,8!-~ 
'· :~~z:77--:-.--:-~7------=-~-J .., .. ' '. 

o •d - • • • •.;. 

~ 

60~ 

PHC. 1. CxeMa YCTaHOBKH nonHHA: 1 - 6ycTep H6P-30, 

2 - nonRpH30BaHHaR npoTOHHaR MHilleHb, 3 - MarHHTH Beny~ero nonR, 

4 - TOKOBaR ~on&ra, 5 - cMeHHHe MarHHTH Benymero nonR, 6 - nonRpH-

30BaHHaR RnepHaR MHilleHb, 7 - BaKYYMHHA HeATPOHOBon, 8 - neTeKTOP 

HeATpOHOB. 

N ,06 f 
~ 

9,6 

2,7 I Rb 

2,6 

2,5 

2,4 

2,3 

2,2 
13 12 11 10 9 8 E, JB 

150 160 170 180 190 200 210 t 

PHc. 2. YqacTOK annapaTypHoro cneKTpa, nonyqeHHOro n,-m H3Me-

peHHH c Rf t - HOMep KaHana BPeMeHHOro aHanH3aTopa, illHPHHa 

KaHana 4 MKCeK. 
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rHCTPHPOBaH oqeHb 6onbW08 3¢¢eKT 

~ 
fo + 

f'_ 

S"' ,. 
s; + -2 =(7,3-0,5) ·10 

+ er-; 
3,1:teCb 6 ± 

I" 
- p-pe3oHaHCHble ceqeHHH B o6nacTH pe3oHaHca ,1:tnH 

He8TpOHOB c nono~HTenbH08 H OTPHUaTenbH08 cnHpanbHOCTbID. B nepBOM 

3KcnepHMeHTe no HecoxpaHeHHID qeTHOCTH OCHOBHoe BHHMaHHe HaMH o6pa

manocb Ha CTaTHCTHqecKyw o6ecneqeHHOCTb H OTCYTCTBHe no~Hblx s~weK

ToB, a He Ha a6conIDTHYID BenHqHHY s¢¢eKTa. B nOHBHBWHXCH B nocne,1:t-

/6 7/ (i) 
HHe ro~ pa6oTax ' 6blnH nonyqeHbl 3HaqeHHH Jp COOTBeTCTBeHHO 

(9,5!0,3)•10-2 
H (9,2!1,7)•10-2 , n03TOMy Mb! nOBTOpHnH 3KcnepHMeHT 

C naHTaHOM, y,1:tenHH 60nbwee BHHMaHHe BenHqHHe s¢weKTa. B pe3ynbTa-
(i.J .i2 

Te 6blno nonyqeHo Jp =(9,5!0,5) .10- B nonHoM cornaCHH c ,1:taHHbl-

MH 
/6,7/ 

Rb Cne.1:tYlOIIIHM HCcne,1:10BaHHb!M H,l:IPOM 6= PY-6H,l:IH8i B KOTOPOM 

paHee HaMH 6= o6Hapy~eH p-BOnHOBb18 pe3oHaHC npH sHeprHH 9,6 sB. 

.IvlH H3MepeHHH 6= Hcnonb30BaH o6pa3eu; H3 Rb2 C 03 Ton11urnoa no ecTe

CTBeHHOMY py6H,l:IHID h =1,40-10 23 
H,1:1ep/CM2 • H30TOnHaH npHHa,1:1ne~HOCTb 

pe30HaHca HeH3BeCTHa, T.K. Mb! He HMenH pa3,1:1eneHHb!X H30TOnOB ,[lnH 

ero H,[le_HTH¢HKaUHH. ,r:{eTeKTOP He8TpOHOB pacnonaranCH Ha nponeTHOM 

pacCTOHHHH 30 M. Ha PHC. 2 npHBe,1:1eH yqacTOK annapaTYPHOro cneKTpa, 

co,1:1ep~~H8 HCCne,1:1yeMh18 pe30HaHC. H3 nponycKaHHH He8TPOHOB qepe3 

+ 
06pa3eu 6blnH nonyqeHbl napaMeTpb! pe3oHaHca E

0
=(9,6-0,1) sB; 

r.. + -6 , + a7 fl =(2,2-0,2) •10 sB; I "j' =(0,260-0,025) sB. 

BenHqHHa Cl onpe,1:1enHeT ,1:1onw H30TOna, KOTOPOMY npHHa,1:1ne~HT pe-

30HaHc, B ecTeCTBeHHOfi CMeCH. H3MepeHHe s¢¢eKTa HecoxpaHeHHH qeT

HOCTH npoBO,l:IHnocb B Tpa,[IHLJ;HOHHb!X ycnOBHHX 121 , H3MepHnHCb no Bpe

MeHH nponeTa cneKTpbl npowe,l:IWHX qepe3 o6pa3eu He8TpoHoB c nono~H

TenbHo8 H 0TpHu;aTenbH08 cnHpanbHOCTbID npH qepe,1:10BaHHH npHMepHo 

qepe3 2 MHHYTb!. rronHoe BpeMH H3MepeHHH COCTaBHno OKono 140 qacOB 

6 

',i· 
l 

._-_· 11/ 'I I\ 
I I 

Ha 2 cneKTpa, 0,1:IHH H3 KOTOpb!X npHBe,[leH Ha PHC. 2. 3¢¢eKT nponycKa

HHH onpe,1:1enHeTCH KaK 

€ == N+ -#-
f,, ( N.,. + N_) 

r,1:1e Ns - qHcno OTcqeToB B cneKTpe ,l:lnH cooTBeTCTBYIOllle8 cnHpanb

HOCTH nocne BbJquTaHHH ¢oHa. KaK n0Ka3ana npoBe,1:1eHHaH o6pa6oTKa, 

BenHqHHa G He Bb!XO,l:IHT 3a npe,1:1enbl CTaTHCTHqeCKHX OWH60K • .IvlH na

paMeTpa ~ , KOTOpb18 H3BneKaeTcH H3 e , 6=a nonyqeHa oueHKa 

(i) + -3 
✓-p =(-0,9-4,4)·10 

OTCYTCTBHe HH¢0pMalJ;HH 06 H30TOnHo8 npHHa,1:1ne~HOCTH pe3oHaHca Hero 

cnHHe ,1:tenaeT 6eCCMblcneHHb!M.KaKo8-nH6o aHanH3 npHqHH OTCYTCTBHH 

3¢¢eKTa Ha ,1:1aHHOM ypoBHe TQqHQCTH. 

113 Cd. HHTepec K H3MepeHHID c 113 Cd CBH3aH B nepByw oqepe,1:1b 

c TeM, qTo Ha HeM rpynnoa HT3~ /S/ 6bln BnepBb!e o6Hapy~eH s¢¢eKT 

HapymeHHH qeTHOCTH B H,[lepHb!X peaKUHHX c He8TPOHaMH. HMH 6=a Ha-

6nw,1:1eHa aCHMMeTpHH BblneTa (f' -KBaHTOB npH 3axBaTe TennOBb!X nonHpH-

30BaHHb!X He8TPOHOB Ha 
113 Cd , H npe,[ICTaBnHeT HHTepec B03MO~_HOCTb 

CBH3aTb 3TOT 3¢~eKT C HapyweHH8M qeTHOCTH B p-pe30HaHce, ne~~eM 

B6nH3H TennoB08 TOqKH. TaKo8 pe3oHaHc c 3HeprHe8 7,0 sB 6= o6Ha

py~eH HaMH paHee, ,l:lnH Hero onpe,1:1eneHH pe30HaHCHble napaMeTpb! / 9 / 

H 6=H npoBe,1:1eHbl H3MepeHHH 3~¢eKTa HecoxpatteHHH qeTHOCTH B 3KCne-

pHMeHTe no nponycKaHHID npo,1:1onbHO nonHPH30BaHHb!X He8TpOHOB 

0,1:IHaKO B npe,1:1enax ,l:IOCTHrHyT08 CTaTHCTHqecKo8 TQqHQCTH ,l:lnH 

/10/ 

.f-' I' 
+ -3 (-5·10 ) He 6bln nonyqeH 3HaqHMbJ8 s¢¢eKT, nosTOMY Mb! nOBTOPHnH 

3TOT 3KCnepHMeHT, Hcnonb3YH cymecTBeHHO nOBb!WeHHYID HHTeHCHBHOCTb 

nyqKa nonHPH30BaHHb!X He8Tp0HOB. 

• 113Cd B KaqecTBe o6pa3u;a HCnonb30Banc~ MeTannHqeCKH8 c 060-

r~eHHeM 93%, TOJllllHH08 1,06-1023 
H,[lep H30Tona/cM2 H nnoma.1:tbID 13 CM2

• 

OnHCaHHb18 Bb!We 
3

He-,1:1eTeKTOP HaXO,l:IHnCH Ha nponeTH08 6a3e 30 M. 

7 



I 

IlOJIHOe BpeMH H3MepeHHH COCTaBHJIO OKOJIO 300 qacoB. B pe3yJibTaTe 

,IVIH pe3oHaHca c 3HeprHe8 E
O

=7,0 sB 6b1Jlo nonyqeHo 3HaqeH11e 

(j) + -3 
.1 p =(-9,8-3,0) •10 

0,l:\HOBpeMeHHO 6bJJ1H o6pa6oTaHbl naHHble e111e ,IVIH O,l:\HOro HeH3BeCTHoro 

paHee pe3oHaHca 

p-BOJIHOB~: 

113 Cd 

E = (22!0,3) sB, 
0 

, c 6OJibWOH BepoHTHOCTbro HBJIHIO!l:lerocH 

r. + -6 fl n =(4,0-0,3)•10 sB, 

(i) ( + -3 J"f' = 1,0-4,4)•10 

BH,l:\HO, qTO ,IVIH 3Toro pe3OHaHca 3q>q>eKT HecoxpaHeHHH qeTHOCTH He 06-

HapyJKeH. q.TO KacaeTCH pe3oHaHca 7 ,o 3B, TO 3q>q>eKT Ha HeM ll3MepeH 

):\OCTaTOqHo Ha):\eJKHO, qTo nO3BOJIHeT npoBeCTll aHaJill3 pe3YJibTaTOB. 

OCHOBHOH q>ll3l!qecKOH Ben11q11Ho8, H3BJieKaeMOH 113 3KCnep11MeHTOB 

no HecoxpaHeHl!ro qeTHOCTll B peaKUllHX C Me,IVIeHH~ll HeHTpoHaMH, HBJIH-

eTCH MaTpl!qHbJH 3JieMeHT ( ~/ Hwf p) , xapaKTep11syro11111a cMem11Ba-

HIie cna6~ B3allMO,l:\eficTBlleM COCTOHHIIH C pa3HOH qeTHOCTbro B KOMnayHg

H):\pe. ij,,J npl!Be):\eM COOTHOWeHHH, xapaKTepl!3YWl!llle 3q>q>eKTbl HapymeHHH 

qeTHOCTll B llHTepecyro111Hx Hae peaKUllHX, OTCbJJlaH 3a nogpo6HOCTHMH 

; 1 1 1 2 1 3; 11 3 Cd 
K 063opaM 

1 1 
• ,[(JIH 3KcnepHMeHTaJibHO llCCJiegoBaHa 

B ,l:\aHHOH pa6oTe 3aBHCHMOCTb HefiTPOHHoro ceqeHHH B pe3OHaHce OT 

cnHpanbHOCTH HefiTPOHOB, H3MepeHa aCHMMeTpHH cY y BbJJleTa Y -KBaH

TOB npH 3aXBaTe nOJIHPH3OBaHHblX TenJIOBolX HeHTPOHOB 1111 H H3MepeHa 

UHPKYJIHpHaH nOJIHPH3aUHH J' -H3JiyqeHHH ,Py npH saxBaTe HgpaMH 

113 Cd TennoBblX HefiTpOHOB 
1141 • CooTHomeHHH, onHCb!Baro111He 3TH 

3q>q>eKTbl, MOJKHO npH6JIHJKeHHO npegcTaBHTb B BH):\e 

fJ = 2 (-j / H w/ P > { r. n / r., n) 1/.z X 
f £p-£~ ~ f' 

( 1 ) 

Cly-= 2<~~wlP) (!i/.,/r:,Y.:)?/4 .J?(I,J,L) 
(2) 

8 

p4' 2<? I Hw! P> 
Ep 

( ~ tY',:/ r_/.,·) ½ 

3gecb Ep H E-$ - 3HeprHH p- H "5 -pe3OHaHCOB, r-; n H r_/1 
- HX 

(3) 

riefiTpOHHble WHpHHbl, :JC: ( r,, * Ir/') ¼xapaKTepH3YeT ):\OJIW HeHTPOHHOH 

IIIHpl!Hol p-pe3OHaHca, npHXO.l:\HU\YWCH Ha nOJIHblH MOMeHT HeHTPOHa ,/. =1 /2, 

,:r~
P 

II r~i 
1 

- napu11aJibHble Wl!Pllllbl d -nepexogOB 113 KOMnayHg-

COCTOHHHH, BO36y~aeMblX npH saxBaTe p- II·~ - HeHTPOHOB, Ha ypo

BeHb t, , A( I ,· ;J , L ) - (j)aKTop, 3aBHCH!llHfi OT cnHHa H,l:\pa-M11we-

WH I , cn11Ha KOMnayHg-cocTOHHHH J H MYJibTHnonbHOCTH HsnyqeHHH L 

,[VlH 113Cd KOHKpeTHOro cnyqaH • (j)aKTOP A paBeH egl!HHue. 

H3 np11BegeHHblX BblpaJKeHHfi (1)-(3) BH,l:\HO, qTO Ka)K):\Oe 113 Hl!X 

no3BOJIHeT onpegeJil!Tb MaTpHqHblfi 3JieMeHT, ecJIH ll3BeCTHbl OCTaJibHble 

BeJIHqHHbl. B Ta6JIHUe 1 npHBegeHbl OCHOBHble napaMeTpbl paccMaTpHBaeMO

pe3OHaHCa H xapaKTepHCTHKH ?f -nepexonoB, nonyqeHHble B pa6o-ro 

Te 
/9/ + -4 • 3KcnepHMe·11TaJibHoe sHaqeH11e Cty =(-4,1-0,8)·10 nonyqeHo 

B HT'.3<1> / 11 / ,IVIH npHMoro O -nepexona c sHeprHefi E y =9, 04 UsB 

Ha OCHOBHOe cocTOHHHe 
114 Cd . _[(nH UHPKYJIHpHofi nonHpHsauHH sHaqe-

p + -4 /14/ 
HHe y =(6,0-1,5)•10 noJiyqeHO B pa6OTe ):\JIH CYMMbl r -KBaH-

TOB c 3HeprHeH 9,04 II 8,48 MsB, nosTOMY B (3) HYJKHO yqeCTb sec 

KalK,l:\oro nepexona npll ycpegHeHHH. Tiono611ble oueHKH 6b!JIH cnenaHbl 

B pa60Tax 191151 • MaTpHqHble sneMeHTbl, H3BJieqeHHble 113 Tpex Ha3BaH

HblX 3KCnep11MeHTOB, npHBegeHbl B Ta6n11ue 2 C yKa3aH11eM l!CXO):\HOfi 

3KCnepl!MeHTaJibHOfi Ben11q11Hbl. ,I:(JIH MaTpllqHoro 3JieMeHTa, H3BJieKaeMoro 

C) c893QJfHOR 
113 Jp I OCTaeTCH HeonpegeneHHOCT¥Hell3BeCTHOfi Ben11q11HOH X', 

neJKa111efi Me)K):\y O II 1. BMeCTe C TeM MOJKHO 3aMeTHTb, qTo Me)K):\y BCeMll 

TpeMH 3HaqeHl!HMll HeT cepbe3Hb!X npOTllBOpeq11fi, qTo HBJIHeTCH ):\OBO,l:\OM 

B noggep;KKY npaBllJibHOCTll BblpaJKeHHH ( 1) - ( 3) H KOHuenu1111 CMeWl!BaHl!H 

no qeTHOCTll KOMnayH):\-COCTOHHllH B uenoM. 

9 



E0 , 3B 'J 9r;,", r. p Er y 1 t I 

10-? 3B M3B H3B 

9,04 

7,0 1 3, 1:!:0,3 160:!:20 

8,48 

Hcxo,nHaH 
Clr p(J Bem-i'l:HHa 

l<-5/Hwff>{ 3, 6:!:o, 8 8 ,4:!:2, 3 

' 
10-4 3B 

10 

Ta6muia 1 

r:. 'Yi 
p I 

t., Y/ 
-:S .J 

M3B M3B 

4,5:!:o,9 0,28:!:o,02 

1, 6:!:o, 5 0,54:!:o,04 

Ta6mrn;a 2 

JJ p 

(3,1:!:1,0)/x 

... 

B 3aKnlO'l:eHHe C'l:liTaeM CBOliM ,nonroM no6naro,napHTb A.B.CTpenKOBa 

3a none3H~e 06Cy)l(,IleHHH H IlOMOWb B C03,naHlili ,neTeKTOpa Ii E.A.Po,nHo

HOBa, n.K.YTp06HHa Ii A.K.CaMoitnoBa 3a IlOMOWb B npoBe~eHHli 3KCnepH-

MeHTa. 
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