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1. BBE,liEHHE 

B 1964 r. a pa6oTe 111 6~n npeAnO*eH 3Kcnep~MeHT no Ha6n~
AeH~~ P-He4eTHoro apa~eH~R nonRp~3a~~H HeHTpoHoa aoKpyr ~x 
~Mnynbca np~ npoxO*AeH~~ ny4Ka 4epe3 HenonRp~30BaHHY~ MHweHb. 
B nocneAY~~x pa6oTax 12·8/ HapRAY c apa~eH~eM nonRp~3a~~~ 
paccMaTp~aanocb TaK*e pa3n~4~e nonHero ce4eH~R a3a~MOAeHCTB~R 
C HenonRp~30BaHH~M~ RApaM~ AnR HeHTpOHOB, nonRp~30BaHH~X na
pannenbHO ~ aHT~napannenbHO HanpaeneH~~ ~Mnynbca /2ae~c~MOCTb 
ce4eH~R OT cnHpanbHOCT~ HeHTPOHOB/. Bo ecex 3T~x pa6oTax o6cy*
Aan~cb P-He4eTH~e 3¢$eKT~, CBR3aHH~e c OAH04aCT~4H~M~ npo
~eccaM~, T.e. RAPa paccMaTp~aan~cb n~weHH~M~ BHyTpeHH~x cTene
HeH ceo6oA~· O~eHK~ 3¢$eKTOB Aaean~ Man~e een~4~H~, HaXOAR~~ecR 
Ha rpaH~ 3KCnep~MeHTanbH~X B03MO*HOCTeH ~X Ha6n~AeH~R. 

Y*e e cepeA~He 60-x roAOB, nocne 3Kcnep~MeHTanbHoro o6Hapy
*eH~R P-He4eTH~X 3¢$eKTOB a y-nepexoAax RAeP 171, 6~no ycTa
HOBneHo, 4TO B036Y*AeHH~e COCTORH~R RAeP RBnR~TCR CMeWaHH~M~ 
no 4eTHOCT~. 0AHaKo nHWb a cepeA~He 1980 r. noRe~nacb nepaaR 
TeopeT~4eCKaR pafioTa/8/ 0 CBR3H Bpa~eHHR HeHTPOHHOH nonRp~3aU~~ 
H 3aBHC~MOCT~ nonHOrO Ce4eHHR OT Cn~panbHOCT~ He~TpDHOB CO 
CMeW~BaHHeM no 4eTHOCT~ KOMnayHA-COCTORH~H RAep. 8 3TOH pa6o
Te 6~n0 noKa3aHO, 4TO TaKoe CMeW~BaH~e AOn*HO 3aMeTHO yc~n~
eaTb paccMoTpeHH~e P-He4eTH~e 3¢$eKT~, np~4eM OH~ 6YAYT oco-
6eHHO 6onbW~M~ AnR HeHTpOHOB C 3Hepr~RM~ B pa~OHe p-pe30HaH
COB.B pa6oTe/S/nony4eH~ O~eHK~ 3¢$eKTOB B p-pe30HaHcax cpeAH~X 
~ TR*en~x RAep.8 M~WeHRX C TO~~HOH,COOTBeTCTBY~~eH AnMHe ceo-
60AHOrO npo6era HeHTpoHa no pe3oHaHcHOH 4aCT~ ce4eH~R, yron 
noeopoTa nonRp~3a~~~ /e paA~aHax/ ~ OTHOCHTenbHOe ~3MeHeH~e 
·P03pa4HOCT~ np~ peeepce cn~panbHOCTH OKa3an~cb nopRAKa 
· o -e + 1 o-1 • 

B cepeA~He 1980 r. noRe~nocb coo6~eH~e o e~nonHeHHOH a fpe
~~o6ne 3KCnep~MeHTanbHOH pa6oTe 191, B KOTOpOH aBTOp~ o6HaPY*~nH 
pa~eH~e nonRp~3a~H~ H aae~CHMOCTb OT cn~panbHOCT~ nonHero 

Ce4eH~R AnR HeHTpOHOB C 3Hepr~eH E =1,7 M38 Ha HenonRp~30-
eaHHOH M~weHH ~3 MeTann~4ecKoro 117§n. 6~nH nony4eH~ cneAy~
~~e pe3ynbTaT~: HeHTPOHHaR nonRp~3a~HR noeopa4~Banacb Ha yron 
~ =-/3,7~0,3/•10-& paA/CM *, a OTHOCHTenbHOe ~3MeHeH~e ce-

*3HaK epa~eH~R cnHHa ~3MeHeH no cpaaHeH~~ c np~BeAeHH~M 
e 191 Ha ocHoeaH~~ 4acTHoro coo6~eH~R B. Hackel. 
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4eHHfl npH peaepce cnHpanbHOCTH (u - u )/ (u + u ) =11, 0_:: 
r, + - t -0,41.10- I3AeCb U±- nOilHOe Ce4eHHe Ailfl HeHTpOHOB, n011flpH-

30BaHH~X COOTBeTCTBeHHO napa1111e11bHO H aHTHnapanileilbHO HM
nyilbCyl. Pa6oTa 191 6~11a BCTpe4eHa C OOilbWHM HHTepeCOM H CTH
MYilHPOBaila AailbHe~WHe ~CCileAOBaHHfl B 3TO~ o6naCTH, KaK 3KCne
pHMeHTa11bH~e, TaK H TeopeTH4eCKHe. 

B 3KcnepHMeHTanbHO~ pa6oTe 1101 , a~nonHeHHO~ a 1111.1141 .AH CCCP 
Ha ny4Ke nonRpH30BaHH~x He~TPOHOB c 3HeprHe~ E 0 =2.10-2 3B,6~11H 
nOBTOpeH~ C 11Y4We~ T04HOCTbO H3MepeHHfl 3aBHCHMOCTH OT CnHpanb
HOCTH nOilHOrO He~TpOHHOrO Ce4eHHfl Ailfl 117 Sn H npOBeAeH~ aHa-
110rH4Hble H3MepeHHfl Ail~'~ 139 La. 0THOCHTe11bH~e H3MeHeHHfl ce4eHH~ 
(u :r -u _ ) I (u + +U _ ) oKa3a11HCb paBHbiMH: 16, 2_::0, 7 I. 1 0 -a Ailfl 
11 7Sn H 19, 02:_0, 41 • 1 0 -e Ailfl 189La, npH4eM 6b1110 noKa3aHO, 4TO 
3~eKT CBfl3aH TOilbKO C 3aXBaTHOH 4aCTb0 Ce4eHHfl, T.e. C KOM
nayHA-COCTOfiHHfiMH fiAep. 

Bo acex ony611HKOBaHHbiX anocneACTBHH TeopeTH4eCKHX pa6oTax 
Ha 3Ty TeMy/11·1fl/ Ha6110AeHHble 3~eKT~ o6ofiCHfi11HCb CMeWHaa-
HHeM 611H3KHX K 3HeprHH CBfi3H He~TpOHa KOMnayHA-COCTOfiHH~ 
c OAHHaKOBbiMH cnHHaMH H npoTHBOnono~H~MH 4eTHOCTfiMH. Ae~cT-
BHTeilbHO, npH 3HeprHRX, 611H3KHX K TenilOBbiM, H y 11 7Sn H 
y 139 La HMeJOTCfl cna6ble pe3oHaHCbl IE 0 = 1 , 3 3B y 117 Sn 1.1 E 0 = 
=0,75 36 y 

139
Laf,KOT0pble C 6011bWO~ aepOfiTHOCTbO fiBilfiOTCfl 

p -pe30HaHCaMH, T.e. HMeOT 4eTHOCTb, npOTHBOnOilO~HYIO 4eTHOCTH 
06bi4HbiX Ailfl 3THX fiAep H 3TO~ o6naCTH 3HeprH~ S-pe30HaHCOB. 

AllR )_OrO, 4T06bl y6eAHTbCfl B npaBHilbHOCTH npeAilO~eHHOrO B 
pa6oTe ' 0 ' o6ofiCHeHHfl P -He4eTHbiX 3¢>1tleKTOB, HeoOXOAHMO 6~110 
3KCnepHMeHTa11bHO nOKa3aTb, 4TO OHH 3Ha4HTe11bHO B03pacTaiOT . 
C npH611H~eHHeM no 3HeprHH He~TPOHOB K COOTBeTCTBYO~HM P -
pe3oHaHcaM. B pa6oTe 1111 yKa3aHo, 4To 6e3 TaKoro B03pacTaHHR 
o6oRCHeHHe Ha61110AeHH~X 3$$eKTOB MO~eT nOTpe6oaaTb BBeAeHHfl HO
B~X,Hapywa~HX npocTpaHCTBeHHYO 4eTHOCTb,CH11, 3Ha4HTe11bHO npe
BOCXOAR~HX cna6~e CHilbl. 

B HaCTOR~eM coo6~eHHH npHBOARTCfl pe3Y11bTaT~ 3KcnepHMeH
Ta11bH~X HCCileAOBaHHH 3aBHCHMOCTH nOilHbiX Ce4eHH~ B611H3H p
pe30HaHCOB OT cnHpallbHOCTH He~TpOHOB, BblnOilHeHH~X Ailfl PfiAa 
RAeP e JlH41 OH.IIH. 4acTH4HO 3TH pe3y11bTaT~ y~e 6bi11H ony6nHKOea
H~ B KOpOTKHX C006~eHHfiX /18·18/ 

2. OCHOBH~E nOJlO!EHH.II TEOPHH 3~EKTA H METOAA 
ErO H3MEPEHH.II 

AnR YA06cTea AailbHe~wero H311o~eHHR H ebl6opa 4IOPM~ npeACTae
neHHR 3KCnepHMeHTa11bH~X pe3y11bTaTOB CHa4a11a KOpOTKO H3110~HM, 

CileAYfl HAeOilOrHH pa60T~ I 121 , OCHOBH~e nono~eHHfl TeOpHH p -
He4eTHO~ 3aBHCHMOCTH nOilHOrO ce4eHHfl B3aHMOAeHCTBHfl HeHTPOHOB 
OT HX CnHpailbHOCTH. 6yAeM C4HTaTb, 4TO BK11aA B 3Ty 3aBHCH-
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MOCTb OT noTeH~HailbHOrO paccefiHHfl npeHe6pe~HMO Mall, T.e. 
6yAeM paccMaTpHBaTb IlHWb pe30HaHCHYO 4aCTb B3aHMOAeHCTBHfl 
lnpo~ecc~, HAY~He 4epe3 o6pa3oBaHHe KOMnayHA-fiAPal. nyCTb 
COXpaHR~eH p -4eTHOCTb 4aCTH H0 nOilHOrO raMHilbTOHHaHa, OnH
C~BaO~ero KOMnayHA-RAPO, COOTBeTCTBYIOT HMeO~He onpeAeileHHYIO 
4eTHOCTb ~ ~ CnHH J COCTORHHfl C 3HeprHRMH E 1 H BOilHOB~MH 
41YHK~HfiMH rP ~~(E). Ha11H4He e nOilHOM raMHilbTOHI.1aHe He60ilbWOH 
A06aaKH Hw,Hapywao~e~ fL4eTHOCTb, HeMHoro H3MeHHT Ka~Aoe 
H3 3THX COCTOfiHHH, npH4eM HOB~e COCTOfiHHfl y~e He 6YAYT HMeTb 
onpeAe11eH10~ 4eTHOCTH, HO coxpaHRT 3Ha4eHHR cnHHa. BonHoaaR 
41YHK~Hfl 1/11 (E) no6oro H3 3THX cocTORHHH e6nH3H 3HeprHH E

1 
, 

B nepBOM npH611H~eHHH TeOpHH B03My~eHH~, MO~eT 6b1Tb npeACTae11e
Ha B BHAe 

J J~ J~ 
"' I (E) = rP 1 (E) + r a lj (E) rP J (E) • I 1/ 

3AeCb CYMMHpoBa_HHe BeAeTCfl no BCeM COCTOfiHHfiM j C TeM ~e CnH
HOM, 4TO H Y· COCTOfiHHR i, HOC npOTHBOn0110~HO~ 4eTHOCTbiO ~; 
B~pa~eHHe AilR K03~H~HeHTa CMeWHBaHHR alj HMeeT BHA 

<JIHwli> 
alj ,. 121 

E-EJ 

Bo B3aHMOAeHCTBHH HeHTPOHOB C RApaMH KOMnayHA-COCTORHHR CHCTe
M~ RApO-HeHTPOH npORBilROTCR B BHAe pe30HaHCOB B HeHTpoHHbiX 
Ce4eHHRX RAep. Pe30HaHCbl, B036Y~AaeM~e HeHTPOHaMH C op6HTa11b
~biMH MOMeHT~MH f =0, 1 ,2~ .•• , Ha3~BaOT COOTBeTCTBeHHO s-, p-, 
"- t • • • J.IO::~UHdH\..dMI1. r-t:aUHaHCaM C t.teTHbiMH H He4eTHbiMH ( CO
OTBeTCTBYOT KOMnayHA-COCTORHHR C npOTHBOn0110~H~MH 4eTHOCTR
MH. AllR He~TpOHOB HH3KHX 3HeprHH Ce4eHHfl 3axaaTa C pOCTOM t 
6blcTpo naAaOT Ha-aa yaenH4eHHR noTeH~HailbHoro 6apbepa. noaTOMy 
MO~HO orpaHH4HTbCfl paCCMOTpeHHeM TOilbKO 8- H p-pe30HaHCOB. 
Ec111.1 RApO-MHweHb HMeeT cnHH I, TO cnHHbl s-peaoHaHcoa MoryT 
npHHHMaTb HeOTpH~aTeilbH~e 3Ha4eHHR J=l2:_112, a CnHH~ p-pe3o
HaHCOB- HeOTPH~aTeilbH~e 3Ha4eHHR J=l+112; 1+312. B CH11y TO
ro, 4TO KOMnayHA-COCTORHHR C B011HOB~MH 41YHK~HfiMH 1/JJ HMeOT on
peAeneHH~e 3Ha4eHHR J, B npo~ecce CMeWHBaHHfl C s-pe30HaHCaMH 
MOryT npHHHMaTb y4aCTHe IlHWb p-pe30HaHCbl C TeM ~e cnHHOM. 
DYAeM C4HTaTb, 4TO BXOAR~He B Bblpa~eHHe 121 MaTpH4Hble 311e-
MeHT~ < j I H w I i > A11R pa3Hb1X j npHMepHo OAHHaKOBbl. TorAa, 
1.13-3a Ha11H4Hfl B a 3HepreTH4eCKOrO 3HaMeHaTe11R, B Bblpa*eHHH 
111 Ailfl B011HOBOH 41YHK~HH 1/J, B nepaOM npH611H~eHHJ.1, MO~HO orpa
HH4HTbCfl Y4eTOM BKilaAa IlHWb OT 6111.1maHwero npHMeWHBaJO~erOCfl 
s -pe3oHaHca. PaccMoTpHM o6ycnoaneHHbiH TaKHM cMewHBaHHeM 3¢-

41eKT a nonHoM ce4eHHH e6nH3H p-pe30HaHca. BonHoaaR 41YHK~Hfl 
COOTBeTCTBYIOI!tero KOMnayHA-COCTOfiHHfl AaeTCfl CileAyO~HM Bblpa-
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a "' 
<siHwiP> 

E-E 8 

PaccMOTPHM nnocKHe aonH~, onHc~aa~~He HeHTPOHH~e ny4KH c 
pa3nH4H~H cnHpanbHOCTRMH B KOOPAHHaTHOH CHCTeMe C Ha4aDOM 
B ueHTpe RApa H OCbO Z, HanpaaneHHOH no HMnynbCY HeHTpDHOB. 
Pa3nomeHHe 3THX aonH no op6HTanbH~M MOMeHTaM t HeHTPOHOB, 
orpaHH4eHH~e 4DeHaMH C t < 2, MOryT 6~Tb 3anHCaH~ B BHAe: 

eikz x .. y'41T(8(0 ..!.,±.!-)+ ..!!...8(1,1-,±..!.)+ kly32 8(1, 32,±21 >1.;4/ 
± '2 2 3 2 2 

rAe k- BOJ1HOBOe 4HCJ10 HeHTPOHOB, )( ±- BOJ1HOB~e $yHrUHH • OnH
c~aao~He HeHTPOHH~H cnHH C npoeKUHRMH Ha OCb Z ± T • H . 
8(f J" j ) - co6CTBeHH~e $yHKUHH nonHOrO MOM~HTa J 

• • z /19/ 
HeHTPOHOB C B~6opOM $a3 no flaHAay H flH$WHUY • 

3axaaT B COCTORHHe, OnHC~aaeMOe BOJ1HOBOH $yHKUHeH /3/, 
HeHTpDHOB, onHC~aaeM~X BOJ1HOB~H $yHKUHRMH /4/, MO*eT npOHCXO
AHTb KaK H3 p -aonH~ /2-H H 3-H 4neH~ a /4/ I, TaK H H3 s
aonH~ /1-H 4J1eH a /4//. AMnnHTYA~ 3axaaTa, o6ycnoaneHH~e 
nepB~M H BTOP~M 4J1eHaMH, B nonHOM Ce4eHHH HHTep$epHpyOT, v 

npH4eM, B COOTBeTCTBHH C B~Pa*eHHeM fll/, HHTe~epeHUHOHH~H 
4neH MeHReT 3HaK c H3MeHeHHeM cnHpanbHOCTH HeHTpOHOB. CooT
aeTCTBY~~ee a~pa*eHHe AJ1R ce4eHHR 3axaaTa /nonHoro pe3oHaHc
Horo Ce4eHHR/ HeHTPOHOB C nOJ10*HTenbHOH H OTPHUaTeJ1bHOH cnH

paJ1bHOCTRMH Up± 3anHC~BaeTCR B BHAe 
/5/ 

up± • uP [ 1 ± 9' (k) ], 

" gf';(k)rp 
rAe up = k2 (E - E p ) 2 + r p2 I 4 
poacKoe ce4eHHe a p -pe3oHaHce AJ1R 

pH3aUHH H 
rn{k) rpn~ {k) 

9' (k) = 2a V _...:s;.___ 

- o6~4HOe 6paHT-BHrHe

cny4aR OTCYTCTBHR nonR-

/6/ 
r;<t> r; (t) 

3AeCb g - cnHHOB~H cTaTHCTH4eCKHH $aKTOp, k- BOJ1HOBOe 4HCJ10 
Hei::\TpOHOB, E H r - 3HeprHR H nonHaR WHPHHa p-pe30HaHCa' 
rn (k), rn (~) _PHeHTpOHH~e 0wHpHH~ paccMaTpHaaeM~X pe3o
Ha8HCOB. Prn~ (k) - 4aCTb r p {k), COOTBeTCTByJOIIIaR 3aXBaTy 
B p-pe30HaHcl HeHTpOHOB C nOJ1HYM MOMeHTOM j=1/2. 3TH WHpHH~ 
CBR3aH~ C WHPHHaMH npH pe30HaHCH~X 3HeprHRX (r~p ]rtl 
H COOTBeTCTBYO~HMH B0J1HOB~MH 4HcnaMH k 1 ,p cneAY~HMH COOTHO-

weHHRMH: 
k 

(-); 
k, 

B a~pa*eHHH /6/ HeH3BeCTH~ 3HaK KOPHR H 
AJ1R OpHeHTHpD804~~X OUeHOK HCnOJ1b3yeTCR 
4To AaeT AllR 9' (k) cneAYIOII{ee a~palKeHHe: 

P{k> .. 2a v r: (k> • 
r; (k> 
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CAenaHH~e a pa6oTe 181 oueHKH AJ1R HeKOTOp~X p-pe30HaHCOB 
CpeAHHX H TRIKenYX RAep npHBOART K Bemt4HHe ~{k) =1!r2+ 10-1. 

PaccMoTpeHHe 3aBHCHMOCTH pe3oHaHCHoro ce4eHHR oT cnHpanb
HOCTH HeHTPOHOB B6J1H3H B-pe30HaHCOB npoBOAHTCR aHaJ10rH4HO 
H AaeT AJ1R 9'{k) BenH4HHy, ar:;r: • 10 4 +1Qfipa3 MeHbWyO, 4eM 
a cny4ae p-pe30HaHca. Ha6noAeHHe cTonb Manoro OTHOCHTenbHo
ro H3MeHeHHR Ce4eHHR ne*HT, nO-BHAHMOMy, 3a npeAenaMH COBpe
MeHHYX 3KCnepHMeHTanbHYX B03MO*HOCTeH. 

nepeHAeM K BonpocaM 3KCnepHMeHTanbHOrO HCCneAOBaHHR p -
He4eTHOH 3aBHC~MOCTH nonH~X Ce4eHHH OT cnHpanbHOCTH HeHTpOHOB. 
8 3TOM cny4ae HY*HO H3MepRTb H3MeHeHHR nponycKaHHR COOTBeT
CTByo~eH MHWeHH 1 o6ycnOBJ1eHH~e He60nbWHM H3MeHeHHeM Ce4eHHR 
u npH peaepce CnHpanbHOCTH HeHTpDHOB. 0nTHM8J1bHOH AJ1R AOCTH

*eHHR M8KCHManbHOH T04HOCTH B TaKMX H3MepeHHRX RBnReTCR MHWeHb 
c TOn~HHOH n RA/CM 2, YAOBneTBOpR~aR ycnOBHO nu =2. aanbHeH
wee yBeDH4eHHe TOD~HH~ XOTR H noBYWaeT BeflH4HHY 3$$eKTa B 
nponyCKaHHK, OAHaKO CHH*a.eT CT8TIIICTH4eCKyO T04HOCTb H3-38 
noTepb B HHTeHCHBHOCTH npOWeAWHX 4epe3 MHWeHb HeHTpOHOB. no
CKOflbKY U B paHOHe P -oe30H8HCOR ofiuuwn ........ T a<>nwu•uu 

10 + 20 6apH, OnTHM8flbHYMH OK83WB810TCA MHWeH~- C ~~;~~~~H 
n =I 1 + 21 • 1 0 &8 RA/ eM 2 • 

B 3KcnepHMeHTax c nonRpH30BaHHYMH HeHTPOHaMH o6~4HO H3Me
PROT T.H. 3$$eKT nponycKaHHR, KOTOPWH B HaWeM cny4ae YAo6HO 
npeACT8BHTb B BHAe 

l -

Ip- I a 
/8/ 

f 0 (Ip +Ia) 
rAe Ip, I a- HHTeHCHBHOCTH npoweAWero 4epe3 MHWeHb ny4Ka, no
nRpHaoaaHHoro, cooTaeTcTBeHHO, napannenbHO H aHTHnapannenbHO 
HMnynbcy HeHTpoHoa, f 0 - HeHTpDHHaA nonApHaauHR. EcnH a+ -
Ce4eHHA RAep MHWeHH AJ1R HeHTpQHOB C nOJ10*HTeJ1bHOH H OTpH~aTenb
HOH cnMpaJ1bHOCTAMH H n - TOilii(MHa MHWeHH, TO awpa*eHHe /8/ 
MO*HO npeo6pa30B8Tb K BHAY 

f- - tb!...(a -a ) 2 + - • /9/ 

npH H3Y4eHMH 3~eKTOB, CBA38HHWX C HeCOXpaHeHHeM npocTp8HCT
BeHHOH 4eTHOCTH, (n(a+-a_)l « 1 H BWpal!leHHe /9/ MOIKHO 
ynpoCTHTb: 
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( -- .!!..(a 
2 + 

-a ) . /10/ 

TaKHM o6paaoM, 3KcnepHMeHTanbHO nony4eHH~H 3$$eKT nponycKaHHfl 
noaaonfleT HenocpeACTBeHHO onpeAenHTb CBfl3aHHOe c peeepcoM 
cnHpanbHOCTH H3MeHeHHe nonHoro ce4eHHfl lla • a+ -a_. B paMKax 
H3nO*eHHOH B~We MOAenH OCHOBHafl 3aBHCHMOCTb nOnHoro Ce4eHHfl 
B pa~OHe p-eonHOBOro pe30HaHCa OT CnHpanbHOCTH HeHTpOHOB 
AaeTCfl B~pa~eHHeM /5/, B COOTBeTCTBHH C KOTOP~ 

t • - n P (k) a P • /11/ 

Ha nony4eHHoro a~pa~eHHfl cneAyeT, 4TO HaH6onee ecTecTBeH
HOH eenH4HHOH; KOTOpOH MO*HO XapaKTepH30BaTb p -He4eTH~e 
3KCnepHMeHTanbH~e 3$$eKT~ B nOnH~X Ce4eHHflX B6nH3H p -pe30HaH
COB, flBnfleTcfl P(k). Oco6eHHO YA06Ha 3Ta eenH4HHa Anfl H3Mepe
HHH B paHOHe CaMoro p-pe30HaHca, rAe OHa npaKTH4eCKH nOCTOflH
Ha a a MO*HO nony4HTb C 8~COKOH T04HOCTbiO 8 npOI.IeCce H3-

' p w -MepeHHH.3~~eKTa nponycKaHHfl. B cny4ae H3MepeHHH BAanH OT pe 
30HaHca, KOrAa nH60 OTCYTCTBYIOT AaHH~e ? ap , nH60 HeT yaepeH
HOCTH B cnpaBeAnHBOCTH COOTHOWeHHfl /5/, l.lenecoo6pa3HO, no
BHAHMOMy, npHBOAHTb 3KCnepHMeHTanbHOe 3Ha4eHHe llo. 

3. 3KCOEPHMEHT 

HaMepeHHfl nponycKaHHfl npoBOAHnHCb MeTOAOM 8peMeHH npone~a 
Ha KaHane nOnflpH308aHH~X pe30HaHCH~X HeHTpOH08 peaKTOpa 
H6P-30 nH<I> OHRH 1201 • AnHHa nponeTHOH 6a3~ COCTa8Mna 58 M. 
B peaoHaHcax c 3HeprHeH AO 1,5 3B H3MepeHHfl np080AHnHcb 
B peaKTOpHOM pe*HMe C AnHTenbHOCTbiO HeHTPOHHOH 8CnWWKH 70 MKC 
H cpeAHeH M~HOCTbiO 20 KBT. OpH 6onee B~COKHX 3HeprHflX Anfl 
yny4weHHfl 3HepreTH4ecKoro paapeweHHfl Hcnonb308ancfl 6ycTepH~H 
pe*HM C AnHTenbHOCTbiO HeHTpOHHOH BCnWWKH a 4 MKC H CpeAHeH 
M~HOCTbiO OKOnO 5 KBT. 

CxeMa 3KcnepHMeHTanbHOH ycTaH08KH npeAcTaeneHa Ha pHc.1. 
Oo BaKyyMHOMY HeHTPOHOBOAY HenonflpH30BaHH~H ny40K ·AOBOAHnCfl 
AO nonflpH3aTopa, pacnono*eHHOrO Ha paccTOflHHH 32 M OT aKTHBHOH 
30H~ peaKTOpa. 

B Ka4eCTBe nonflpHaaTopa peaoHaHCH~x HeHTpoH08 Mcnonbao
aanacb nonflpHaoaaHHafl npoTOHHafl MHWeHh. 0Ha npeAcTaanflna co-
6oH MOHOKpHCTann ABOHHOrO naHTaH-MarHHeBoro HHTpaTa C nno
~aAbiO 25 CM 2 H TOn~HHOH 17 MM, B KOTOpOM MeTOAOM 11COnHA-
3cl><l>eKTa111211 nonflpH30BanHCb npoTOH~ KpHCTannH3ai.IHOHHOH BOA~· 
MarHHTHOe none Ha MHWeHH HMeno aenH4HHY H =20 K3 H 6~o Hanpae
neHo nepneHAHKynnpHo ny4KY HeHTpOHOB. He6onbwoe H3MeHeHHe 
aenH4HH~ nonfl /40 3/ noaaonflno nony4aTb npOTOHHYIO nonnpHaa
LIHIO KaK napannenbHyiO, TaK H aHTHnapannenbHYIO HanpaaneHHIO nonn. 
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PHc.l. CxeMa YCTanoBKH. I - peaxTop, 2- aaKYYM~e ueAT
pouoao~, 3 - MOHHTOp~e cqeTqHKH, 4 - KOnRHMaTophl, 
5 - fiOJl.IIPHSOBaHHa.ll fiPOTOHHa.ll MHmeHb, 6 - 3JleKTpoMai'HHTbl 
Be~ei'O ~OJI.II, 7 - TOKOBa.ll ~Jlbl'a, 8 - COJleHOHA, 9 -
o6pase~, 10 - AeTeKTop ueATpouoa. CTpenKaMH ua nyTH 
nyqxa noxasa~ uanpasneHH.II MarHHTHhlX noneA. 

OpoweAWHH 4epe3 npOTOHHYIO MHWeHb ny40K OKa3~BaeTCR nonRPH30-
BaHH~ B H&npaaneHHH npOTOHHOH nonRpH3ai.IHH 3a C4eT TOrO, 
4TO Ce4eHHe CHHrneTHOrO pacceRHHR MeAneHH~X HeHTpOHOB Ha npo
TOHaX 3Ha4HTenbHO npe&OCXOAHT Ce4eHHe TpHnneTHOro pacceRHHR/22/ 
Hawa MHWeHb c npoTOHHOH nonnpH3ai.IHeH r P =0, 5 + 0, 6 o6ecne4HBana · 
nonRpH3ai.IHIO ny4Ka HeHTPOH08 ~. nOHMeOHO oaBHv~ nnnTn~~n~ 
npH noTepe HHTeHCHBHOCTH npH6nH3HTenbHO ~ 10. pa3~ Oo~~~~~ai.IHR 
ny4Ka KOHTponHpo8an&Cb no H3MeHeHHIO npo3pa4HOCTH npOTOHHOH 
Muw /!8/ w w 

•• eHH AnR HeHTpoHoa c 3HeprHeH E :0,1 3B. Ann 3Toro HC-
nonbaoaanHcb A8a MOHHTOPHWX C4eT4HKa, OAHH H3 KOTOp~X pacno
narancR nepeA npoTOHHOH MHWeHbiO, a APYrOH - nocne Hee. 

Opo80AKa nonnpH308aHHoro ny4Ka H H3MeHeHHe Hanpa8neHHR ero 
nonnpM3ai.IHH npoH380AHnHcb cneA~HM o6paaoM. BwweAWHH H3 npo
TOHHOH MHWeHH nonRpH30BaHH~H HeHTpOHH~H ny40K nocneA08aTenbHO 
npOXOAHn 4epe3 3a3op~ ABYX OAHHaKOBWX 3neKTpOMarHHTOB c Ha
npR*eHHOCTbiO nonn H=200 3. HanpaaneHHe nonn a nepaoM MarHHTe 
COBnaAano C HBnpaaneHHeM nonR Ha npoTOHHOH MHWeHH,a BO BTOpOM 
MarHHTe, aa C4eT nepeKnl04eHHR HanpaaneHHfl ToKa,Morno ycTaHa8· 
nHBaTbCR napannenbHO HnH aHTHnapannenbHO 3TOMy HanpaeneHHIO. 
OocepeAHHe Me*AY nepBWM H BTOpYM 3neKTpOMarHHTaMH nepneHAHKy
nRpHO ny4Ky 6wna pa3Me~eHa TOHKaR /0,5 MM/ MeAHafl cl>onbra C 
TOKOM, o6ecne4HBaBWHM Ha ee noaepXHOCTH MarHHTHOe none C Ha
npR*eHHOCTb.IO H= 50 3. ToK a ~Onbre 80 8peMR pa6oT~ 6~n 8Knl04eH 
nOCTORHHO. HanpaaneHHe TOKa TaK080 0 4TO none $OnbrH CO CTOpOH~ 
nep8oro MarHHTa Hanpa8neHo TBK *e, KaK H none 3Toro MBrHHTa. 
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B cny4ae napannenbHWX nonelit a o6oHx 3neKTpoMarHHTax Hanpaa
neHHe nOnA Ha BCeM nyTH HeHTpoHOB OT npOTOHHoH MHWeHH AO 
BTOporo MarHHTa OAHHaKoao, H HeHTpQHW npOXOAAT 80 BTOPOH 
MarHHT C TOH *e OpHeHTa~HeH nOnApHSa~HH OTHOCHTenbHO nonA, 
4TO H Ha BWXOAe npoTOHHOH MHweHH. nocne nepeKn04eHHA Hanpaa
neHHA TOKa 80 BTOpOM MarHHTe Ha TOn~HHe ¢QnbrH COSAaeTCA o6-
nac Tb, rAe none pesKo MeHAeT HanpaaneHHe, 4TO o6ecne4H&aeT 
AnA HeHTPOHOB ycnoaHA HeaAHa6aTH4eCKOro npoXO*AeHHA. npH 3TOM 
HeHTpOHW npOXOAAT ~nbry, coxpaHAA npoCTpaHCTBeHHY~ OpHeHTa~H~ 
nonApH3a~HH H OKaswaaOTCA 80 BTOpoM MarHHTe C peaepCHPOBaH
HOH, no OTHOWeHHO K MarHHTHOMY nono, nonApHSa~HeH. 

3a BTOpWM 3neKTpoMarHHTOM Ha nyTH HeHTpOHOB pacnonarancA 
coneHOHA C noneM, HanpaaneHHWM no HMnynbCy HeHTpDHOB H HMea
WHM HanpA*eHHOCTb H~3.·PaccTOAHHe Me*AY saAHHMH KPaAMH 
nonocoa BTOporo MarHHTa H nepeAHHM KpaeM coneHOHAa cocTaanAno 
100 MM. 3aMepw MarHHTHWX noneH noKasanH, 4TO none a nno~aAH 
ny4Ka, OT nonepe4HOrO 80 BTOpOM MarHHTe AO npoAOnbHOrO B 
coneHOHAe, npH6nH3HTenbHO p88HOMepHO nOBOpa4H8aeTCA Ha AnHHe 
200 MM. npH HanpaaneHHH nonApM3a~HH AOCT8T04HO MeAfleHHWX 
HeHTpOHOB B TaKOM none aAMa6aTH4eCKH cneAAT sa Hanpa8neHHeM 
nonA, T.e. ny4oK OKa3w8aeTCA a coneHOHAe nonApH30BaHHWM npo
AOnbHO. Pa4eTw, awnonHeHHWe Ha 38M c Mcnonb3oaaHHeM pesynbTa
Toa H3MepeHHH MarHHTHOrO nonA, noKaSWB80T, 4TO nOTepH B HeHT
pOHHOH nonApHSa~HH, Sa C4eT HeAOCTaT04HOH aAHa6aTH4HOCTH no
BOOOTa. noH 3HeorHH HeliiTpoHOB E=50 3B, He npeaocXOAAT 1 0 + 15%. 

AnA yMeHbWeHHA anHAHHA peaepcHpyeMoro nonA aToporo Mar~Ta 
Ha none B paHOHe npOTOHHOH MMWeHH H npOAOnbHOro nonA coneHOHAa 
Ha none a paHoHe ¢onbrH pasMepw MarHHTOB a HanpaaneHMH ny4Ka 
6wnH CAenaHw cpa&HMTenbHO 6onbWHMH /no 600 MM/. ConeHOHA HMen 
AflHHY 500 MM, 4TO n03BOnAnO paSMe~aTb B HeM AOC.TaT04HO TOnCTWe 
o6pas~w. 

npoweAWHe 4epe3 o6pa3eQ HeHTpoHW no aaKyyMHOMY HeHTPOHOBOAY 
AOBOAMnHCb AO HeHTPDHHoro AeTeKTopa. B Ka4ecTae AeTeKTopa Hc
nonbS08ancA *HAKOCTHWH C~MHTHnnAQMOHHWH y -AeTeKTOp /2·tl C 
n-y KoHaepTopOM MnM CQHHTHMAQHOHHwlil AeTeKTOp c Ll -cTeKnOM. 
HaKonneHMe apeMeHHWX cneKTpoa AeTeKTopa, perHcTpaQHA cKopocTH 
C4eTa MOHHTOpoB, KOHTpOnHpo&a8WHX nonApHSaQHO ny4Ka H CT86Hnb
HOCTb pa6oTw peaKTopa, a TaK*e ynpaaneHHe peaepcoM nonApHsa
QMH HeliiTpoHOB OCy.eCTBnAnHCb aaTOMaTHSMpoBaHHOH CHCTeMoH, 
cosAaHHOH Ha 6ase Mamlit 38M TPA11' 1• 

npM HCCneAOBaHHM A8HHOrO o6pasQa, B XOAe QHKna pa6o4MX 
M3MepeHHiil, OpDAO~aamerOCA OKOno 50 4, OPH ~MKCHp08aHHOM Ha
npaaneHHM npoTOHHOH nonApH3aQMH, a naMATM TPA HaKannH8anHcb 
ABa apeMeHHWX cneKTpa N p H Na c 6wcTpWM peaepcoM HeihpOHHOH 
nonAPM3aQMM /nepeKn04eHHeM HanpaaneHHA TOKa 80 BTOpoM 3neKTpo
MarHHTe 8eAY~ero nonA/ 4epes Ka*Awe 40 c. 6wcTpwlit peaepc nonA-

• 

PH3a~HH yMeHbWan BKnaA B HCCneAyeMWH 3$$eKT OT HeH36e*HWX 
HecTa6HnbHOCTeH ny4Ka H annapaTypw. AflA KOHTpOnA 3a BOSMO*HWMH 
CHCTeMaTH4eCKHMH annapaTypHWMH 3$$eKTaMH ~HKnW H3MepeHHH 
C pa3HWMH HanpaaneHHAMH npOTOHHOH nonApH3a~HH 4epeAOBanHCb. 
npH 3TOM HCnOnb30BanOCb TO 06CTOATenbCTBO, 4TO H3MeHeHHe Ha
npaaneHHA npoTOHHOH nonApH3aQHH H3MeHAeT 3HaK HCCneAyeMoro 3~
~eKTa npH npaKTH4eCKH HeHSMeHHWX 3KCnepHMeHTanbHWX ycnoBHAX. 
CyMMapHoe apeMA Ha6opa CTaTHCTHKH AnA Ka*Aoro HS HccneAo
aaHHWX o6paS~OB COCTaanAnO 200 + 300 4. 

HaKonneHHwe a pa6o4eM QHKne ABa cneKTpa Np,Na cooTaeTcTao
aanH HelitTpOHaM, nonApHsoaaHHWM napannenbHO H aHTHnapannenbHO 
HMnynbcy. Ha pHc.2 +5 /caepxy/ npeAcTaaneHw y4aCTKH TaKHX 
cneKTpOB a6nHSH H3y4aBWHXCA p-peSOHaHCOB HeKOTOpWX HS HC
cneAOBaHHWX o6pa3QOB. nony4eHHwe AnA AaHHoro o6pasQa a ~HKnax 
C ~HKCHpOBaHHWM HanpaaneHHeM npoTOHHOH nonApH3aQHH cneKTpW 
N p HN a cyM~HpoaanHCb H AaaanH ABe napw cyMMapHwx cneKTpoa 
np H na• 3TH napw cneKTpoB nosaonAnH HaHTH noKaHanbHWe SHa4e
HHA 3KcnepHMeHTanbHoro 3~eKTa nponycKaHHA AnA o6oHx Hanpaa
neHHH npoTOHHOH nonApHSaQHH: 

f - _!_ np-na. /12/ 
up f n +D n P a 

nony4eHHWe TaKHM o6paSOM 3Ha4eHHA fesp AnA ABYX HanpaaneHHH 
npOTOHHOH nonApH3aQHH npOBepAnHCb Ha CTaTHCTH4eCKyO Cornaco
BaHHOCTb H OTCYTCTBHe nO*HWX 3~eKTOB 1 nocne 4ero ycpeAHAnHCb 
H AdSdflH UI\.UM"tGI~.;"jDj;Qii:, ::it:!'-!e::!~~ ~.sp ~.~~ n;:t..aworo o6~a3ua. 

Ha pHc.2+ 5 /cHH3y/ npH&eAeHw 3TH 3Ha4eHHA fup AnA cooT
aeTcTBY~HX o6pas~oa H o6nacTelil 3HeprHH. 3AeCb fesp ycpeAHeHw 
no rpynnaM KaHanoa, npH4eM 4Hcno KaHanoa a rpynnax yaenH4H
aanocb c yMeHbWeHHeM Ha6noAaeMoro 3~eKTa. 3KcnepHMeHTanbHwe 
T04KH Ha pHCyHKaX nOCTaaneHW B cepeAHHe 3HepreTH4eCKHX o6-
nacTeH ycpeAHeHHA. CnnowHwe KpHawe npoaeAeHw no 3KcnepHMeH
TanbHWM T04KaM B COOTBeTCTBHH C BWPa*eHHeM /11/ C HcnOnb30-
BaHHeM MeTOAa HaHMeHbWHX KBaApaTOB. 

AflA fionbWHHCTBa HCCneAOBaHHWX peSOHaHCOB HS 3KCnepHMeH
TanbHWX cneKTpOB Dp,Da 6wnH nony4eHW SHa4eHHA napaMeTpoB 
Ep, r p H ar pn. llaa HS 3THX peSOHaHCOB /no OAHOMY B Bf H I I 

AO CHX nop 6wnH HeH3BeCTHW 1 OHH 06Hapy*eHW HaMH B pesynbTaTe 
cneQHanbHO npoBeAeHHWX H3MepeHHH nponycKaHHA TOnCTWX o6pa3-
QOB. Mw He pacnonaranH o6pasQaMH c pasAeneHHWMH H30TonaMH Br, 
n03TOMY H30TOnHaA npHHaAfle*HOCTb HaHAeHHOrO 8 Br pe30HaHca 
6wna onpeAeneHa H3 H3MepeHHH cneKTpoa y-ny4eH paAHaqHOHHOro 
saxaaTa HeliiTpoHoa. 

BenH4HHa f (k ) AllA p -pesoHaHcoa o6pasQOB nony4anacb H3 
3KcnepHMeHTanbH~X 3Ha4eHHH f•sP cneAyo~HM o6pasoM. EcnM ywHpe
HHe 3KcnepHMeHTanbHO Ha6noAaeMoro pesoHaHca sa c4eT 3~KTa 
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Pnc.5. YqacToK cneKTpa no 
BpeMeHH nponeTa H 3~KT 
nponyCK8HHH AnH 189La. 

Aonnnepa HnH HeAOCTaT04HO xopowero 3HepreTH4ecKoro pa3pewe-
HH~ 6~no He3Ha4HTenbH~, KaK a cny4a~x Br H Sn,ro 3KcnepHMeH
TanbH~e 3Ha4eHH~ Up,n& nponop~HOHanbH~ BBeAeHH~M B~We ICOOTH. 
1811 senH4HHaM lp, Ia H fup •f. 8 3TOM cny4ae P(tp) nony4anocb 
H3 fexp MeTOAOM HaHMeHbWHX KBaApaTOB C HCnOnb30BaHHeM COOTHO
WeHH~ 1111 H AaHH~X 0 TOn~HHe MHWeHH H 0 pe30HaHCH~X napaMeT
paX. EcnH lKe ywHpeHHeM pe3oHaHca npeHe6pe4b Henb3~ I La H Cdl, 
TO nony4eHHOe B 3HepreTH4eCKOM KaHane 3Ha4eHHe fexp (E) CBR3aHO 
C p (k p) COOTHOWeHHeM oo -n C1 c/J(E) 

J R(E, E ') c/> (E ') e 0 dE ' 
(E) C1) (k ) -f exp a- nu 0 "J _.;._ ___________ _ 

p 00 ..1.. , 1131 
f R(E, E') e -.nuo..,(E )dE, -rAe · u0 - ce4eHHe B MaKCHMyMe HccneAyeMoro pe3oHaHca; c/J (E ') -

~YHK~H~ 128~ y~HT~Ba~~a~ HCKalKeHHe ce4eHHR 3~~eKTOM Aonnnepa; 
R(E, E ') - ~YHK~HR pa3peweHH~, onpeAenReMa~ ~opMOH Hel:iTpOHHOH 
scn~wKH peaKTopa H WHPHHOH KaHana speMeHHoro aHanH3aTopa. 8 
3TOM cny4ae, nocne B~4HcneHHR Ha 38M HHTerpanos a 1131, H3 
3KCnepHMeHTanbH~X 3Ha4eHHH fexp B KalKAOM KaHane aHanH3aTopa 
HaXOAHnH CBOH 3Ha4eHH~ P(kp). 0KOH4aTenbHOe 3Ha4eHHe P(kp) no
ny4anocb s3seweHH~ ycpeAHeHHeM noKaHanbH~X 3Ha4eHHH. 

4. PE3YflbTAT~ H3MEPEHH~ H HX 06CY~AEHHE 

~~~~~~M0~T~ nn~~~V rPUPW~~ nT rnwp~nhwnrTW HP~TpnHnB O~n~ 

HCCneAO,aHa An~ 11 cna6~x HH3KOBOnbTH~X pe30HaHCOB CneAy~~HX 
~Aep: 1 Br., 111 cd, 117 sn, 1271 , 139 La H 238 U. 3TH pe3aHaHc~ 
MOlKHO OTHeCTH K p-eonHOB~M nHWb eepORTHOCTH~M o6pa30M, no
CKOnbKY HX HeHTPOHH~e WHPHH~ MHOro MeHbWe IHa 3+ 4 nop~AKal, 
4eM COOTBeTCTBY~He cpeAHHe HeHTpOHH~e WHPHH~ S-pe30HaHCOB. 
CnHH~ acex 3THX pe3oHaHcoe HeH3BeCTH~, T.e. OHH MoryT 6~Tb 
paeH~ I+ 312, H Tor Aa P -He4eTHoro 3~eKTa Ha HHX He AOn>KHO 
6~Tb. -

3KcnepHMeHTanbHO P-He4eTH~e 3aBHCHMOCTH nonH~x ce4eHHH 
OT cnHpanbH~X HeHTpOHOB 6~nH 06HapylKeH~ Ha ~ pe30HaHcax: 
81 Br I Ep =0, 88 381, 111 Cd 1Ep=4, 53 381,. 11 Sn /Ep =1 , 33 381 
H 139 LaiE =0,]5 381. COOTBeTCTBY~~He 3HepreTH4eCKHe 3aBHCH
MOCTH f u: (E) npHBeAeH~ Ha PHC. 2 + 5. An~ OCTanbH~X CeMH HCCne
AOBaHH~X pe30HaHcoa nony4eH~ nHWb eepxHHe o~eHKH 3~eKTOB 
nponyCKaHH~. nony4eHH~e 8 pe3ynbTaTe o6pa60TKH 3KCnepHMeH
TanbH~X AaHH~x 3Ha4eHH~ P(~) An~ scex HccneAOBaHH~X pe3o
HaHcoe AaH~ a Ta6n.1. TaM lKe npHeeAeH~ Ton~HH~ Hcnonb3oeaH
H~x MHWeHel:i H napaMeTp~ p -pe3oHaHcos IAnR 288U OHH B3~T~ H3 
pa6oT~ 127<a An~ ocTanbH~x nony4eH~ a HacTo~~el:i pa6oTel. 

EcnH H3BeCTHo, c KaKHM s-pesoHaHCOM cMewHeaeTc~ AaHH~H 
p -pe30HaHC H H3BeCTH~ napaMeTp~ IE H rn I 3Toro s-pe30HaH
ca, TO H3 aenH4HH~ P (kp) no coOTHOwe~HRM J11 H I 31 MOlKHO nony-
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4HTb COOTBeTCTBY~~He 8eflH4HH~ MOAyneH K03~H~HeHT08 CMeWH8a
HHR a H MaTpH4HbiX 3neMeHT08 < s I H w I p> • 0AHaKo OTCYTCTBHe 
AaHHbiX o cnHHax p-pesoHaHcos He nosaonReT HaXOAHTb 3TH senH-
4HHbl OAH03Ha4HO. 8 nocneAHHX KonoHKax Ta6n.1 npHBeAeHbl pe-
synbTaT~ pacl.leTOB lal H \<siHwiP>I, npoaeAeHHbiX 
B npeAnOnOlKeHHH, 4TO C AaHHbiM p -pe30HaHCOM CMeWHBaeTCR s
pe30Hat-LC, HMe~~HH MaKCHMaflbHOe 3Ha4eHHe r: /{Ep-E.s) 2 • napa
MeTpbl E 8 H gf' sn 3THX pe30HaHCOB, B3RTble H3 pa6oT /27,28/, TaKlKe 

npHBeAeHbl B Ta6nH~e. 
,lJ.nR P -pe30HaHCOB, rAe B npeAenax AOCTHrHyTOH T04HOCTH 

P(kp) ,fO, TaKHe pacl.leTbl Aa~T HHlKH~~ o~eHKY I<8IHwiP>\, 
ecnH C4HTaTb, 4TO 3~eKT s AaHHOM pesoHaHce o6ycnosneH, 8 
OCHOBHOM, CMeWHBaHHeM flHWb C OAHHM s-pe30HaHCOM • 

~3 AaHHbiX Ta6n.1 CfleAyeT, 4TO 3KCnepHMeHTaflbHO Ha6n~AaeMble 
3Ha4eHHR P(kp) H3MeHR~TCR AflR pasH~x pesoHaHcos s WHPOKHX 
npeAenax, OT 10-1 AO senH4HHbl nopRAKa 10-S COOTBeTCTBY~~eH 
T04HOCTH HawHx H3MepeHHH. MaKCHManbHOe 3Ha4eHHe P(kp) =7,3 
·10-2 nonyl.leHO AflA 139La, rAe HMe~TCR caMbiH cnafi~H H3 HCCfleAO
BaHHbiX HaMH p -pe30HaHC H aHOManbHO CHflbHblH 8 -pe30HaHc. 

npHBeAeHHble 3Ha4eHHR Ia I H I< s I H I p> I HMe~T o~eH04-
w 3 w HbiH xapaKTep. TO CBR3aHO C HeOnpeAeneHHOCTb~ B TOM, C KaKHM 

S -pe30HaHCOM IH OAHHM nHI CMeWH8aeTCR HCCfleAyeMbiH p-pe30HaHC. 
8 cny1.1ae, KOrAa npHMeWHBa~~HMCR RBnReTCR s-pe30HaHC C OTpH~a
TeflbHOH 3HeprHeH, B03HHKa~T AOnOnHHTeflbHble HeOnpeAeneHHOCTH 
lAS-sa HeOAH03Ha4HOCT.IA B napaMeTpax OTpH~aTeflbHOrO 8 -pe30HaH
ca. CpaBHHTenbHO HaAelKHO H3 ce4eHHR Tenn9soro saxsaTa YAaeTcR 
HaHTH KOM6HHa~H~ 3THX napaMeTpos gr8n/ E: , OAHa~<O flHWb B 
npeAnOflOlKeHHIA, 4TO BKflaA 8 Tennosoe Ce4eHHe AaeT TOflbKO OAHH 
OTPH~aTenbHbiH yposeHb. PasAenbHoe nonyl.leHHe E 8 H gf' 8n, KaK 
npaaHno, secbMa HeHaAelKHO. CooTseTCTBeHHO, o~eHKH 
I< s I H w I p > I AflR OTPHtiaTenbHbiX npHMeWHBa~~HXCR s -peso-
HaHcos OKaSbiBa~TCR 6onee T04HbiMH, 4eM O~eHKIA lal, nOCKOflbKY 
npH nony4eHHH laJ He06XOAIAMO HCnOflbSOBaTb BeflH4HHY f!J':, a AflR 
nony4eHHR I< s I H w I p >I npaKTH4eCKH AOCTaT04HO HMeTb sHa-
4eHHe g['8n/E!. 

8 cny1.1ae p -peSOHaHCOB, Ha KOTOpbiX Ha6n~AeH P -Hel.leTHbiH 

3~eKT, o~eHKH Ia! nelKaT s npeAenax I 1 + 101. 1 0-6 . O~eHKH 
I< s I Hwl p > I pas6pocaH~ s npeAenax 10,3 + 31 • 10-8 38. 
,lJ.nR peSOHaHCOB, rAe 3~KT He 06HapylKeH, 8 ~BYX Cflyl.laRX lpe
SOHaHC s 111Cd c Ep=6,9 38 H pesoHaHc a 12 I c E P =7 ,6 381 
HeAOCTaT04Ha T04HOCTb HSMepeHHH, XOTR HMe~TCR HeKOTOpble yKa
SaHHR Ha MaTpH4HbiH 3fleMeHT TOrO lKe nopRAKa. 8 OCTanbHbiX cny-
4aRX 12 pesoHaHca s 127 1 H 3 pesoHaHca s 2S8u I MaTpH4Hble 3ne
MeHTbl flH6o MeHbWe 0,2·10-8 38, flH60 OKasanHCb paBH~MH HYfl~ 
H3-3a HenOAXOAR~ero AflR CMeWHBaHHR 3Ha4eHHR CnHHa p-pe30HaHca. 

npeACTasnReT HHTepec cpaBHHTb HaWH 3Ha4eHHR P(kp) c pe-
3yflbTaTaMH H3MepeHHH 3$$eKTa, B~nOnHeHHbiX Ha TennOBbiX HeHTpO-
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Hax. TaKHe pe3yilbTaTbl HMeiOTCR AI1R 117Sn, 139 La 110/ ..., Br/29/, 
n PH4eM OHH npH8eAeHbl 8 8HAe P th = 6.a I 2u, rAe a - non Hoe ce4e
HHe /8 OCH08HOM Ce4eH~tte, o6yCJ108JleHHOe He p -pe30HaHCOM/. 
pth H p (k p) C8R3aHbl COOTHOWeHHeM 

r . 
pth .. P(kP) ~ (..:..L)2 

a 2E ' . p 
/14/ 

rAe a 0 - pe3oHaHcHoe ce4eHHe 8 MaKCHMyMe p -pe30HaHca. 3To 
COOTHOWeHHe JlerKO nOI1Y4HTb C HCnOJ1b308aHHeM COOTHOWeHHR /5/, 
eCJlH C4HTaTb, 4TO TenJlOBaR T04Ka AOCTaT04HO 6J1H3Ka K p -
pe30HaHCY AJ1R npHMeHHMOCTH COOTHOWeHHR /5/. 

B Ta6n. 2 npH8eAeHbl HawH 3Ha4eHHR a
0 

..., P (kp ), 3Ha4e-

HHR a H p th H3 pa60T 110•291 , a TaK>Ke 3Ha4eHHR p th ,paCC4HTaH-

Hble no cooTHOWeHHIO I 14/. Cornac•·e MelKA 'j) •• m * ro y J th ro Jth MO>KHO. C4H-
TaTb AOCTaT04HO xopowHM, ecnH HMeTb e BHAY. 4TO Pth ..., P(kp) 
pa311H4aiOTCR Ha 3 nopRAKa 1-1 6onee 

Ta6nu~a 2 

38 6apt1 10~ 6aptt 10-6 10-6 

II?s-r, 1,33 1,6!o,2 4,5!:1,3 3, ~-0,4 6,2!o,? 14,5!5,5 

139La 0,?5 2,8!o,4 ?3±5 19,6!2,0 9,0!:1,4 9,3:!:2,9 

'{gBr 0,88 0,9!o,1 24-!.4 15,5!:1,5 I9,s±2,ol 1o,2!:o,1 

1IICd 4,53 3,8±0,5 -8,2!:2,2 29±4 /28/ - 0,4 2) 

1)p /29/ esyJlbTaT pa60Tbl rrepeC'IHTaH Ha OAHH H30TOI1 6pOMa. 
2)BepXIDIH O~eHKa ~ th , fiOJly-qeHHaH Ha OCHOBaHHH pa60Tbl/18~ 

OIIHCMBaiD~efi 3~eKT B 6onee mHpOKOM HHTepeane 3HeprHH. 
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3AKfH04EHHE 

B HaCTOR~eH pa6oTe noKa3aHo, 4TO P -He4eTHaR 3a8HCHMOCTb 
nOJlHOrO Ce4eHHR OT CnHpaJlbHOCTH HeHTpOHOB HMeeT npeACKa3aH
HbiH 8 pa6oTe/8/ R8HO 8blpa>KeHHbiH pe30HaHCHbiH 3HepreTH4eCKHH 
XOA. TaKHM o6pa30M, 3TOT 3~eKT HaXOAHT o6oRCHeHHe 8 paMKax 
HCnOJ1b3yeMbiX CeH4aC npeACTa8JleHHH 06 YHHBepcaJlbHOM cna6oM 
83aHMOAeHCTBHH, H 80 B8eAeHHH HOBbiX HecoxpaHRIO~HX npocTpaH
CTBeHHYIO 4eTHOCTb Cl-111 HeT He06XOAHMOCTH. 

Bee HMe~HecR ceH4ac 3KcnepHMeHTanbHble AaHHble o 3aBHCHMOc
TH nOJlHbiX Ce4eHHH OT cn~ttpaJlbHOCTH HeHTp0H08 HaXOARTCR 8 xo
poweM cornaCHH c npeAcTa8neHHRMH, pa38HTbiMH 8 pa6oTax /8,121. 

ECTb yKa3aHHR Ha TO, 4TO paccMaTpH8aeMbiH 3~eKT HOCHT YHH8ep
caJ1bHbiH xapaKTep, nPH4eM COOT8eTCT8Y~He MaTpH4Hble 3JleMeHTbl, 
OnpeAem~~e CMeWHBaHHe RAePHbiX ypOBHeH no 4eTHOCTH, HMeiOT 
OAHH nOpRAOK Be11H4~Hbl. 

AnR AailbHe~wero YT04HeHHR HawHx npeAcTa8neHHH o6 3TOM R8ne
HHH HylKHO paCWHpRTb Kpyr HCCI1eA08aHHbiX p -pe30HaHC08. lKena
TeJlbHO TaKlKe nOBbiCHTb 3KCnepHMeHTaJ1bHYIO T04HOCTb. 

B 3aKI1104eHHe asTOpbl C4HTaiOT C80HM AOnroM no6naroAaPHTb 
H.M.~paHKa H B.H.fly~HK08a 3a HHTepec K pa6oTe, r.r.6yHaTRHa, 
a.~.3ape4KOro, B.K.HrHaT08H4a, c.r.KaAMeHCKoro, o.n.CywKosa, 
B.B.~naM6ayMa, B.H.~ypMaHa ..., H.C.manHpo 3a none3Hble o6cy>K
AeHHR, a TaKlKe M.6.6yHHHa, C.H.Hero8eno8a ..., 6.A.PoAHOHoea 
3a noM~b 8 nposeAeHHH H3MepeHHH. 
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A.mlmMeHKOB B .n. H AP. llecoxpaHeHHe npocTpaHCTBeHHOH P3-82-411 
tieTHOCTH B HeHTpOHHblX pe30HaHcax 

OnHcaHbJ sKcnepHMeHTbl no o6HapYJKenmo sl}xlleKTa uecoxpaHeHHH 
IlPOCTpaHCTBeHHOH 'leTHOCTH B p -BOJIHOBblX Hel!TpOIII!blX pe30HaHcax 
81 Br, 111 Cd , 117 So , 127 I , 139La , 238 U. H3MepenHH nposo
AHJIHCb Ha IlytiKe IlOJIHpH30BaHHblX pe30HaHCHbJX HeHTPOHOB HMilYJibC
HOrO peaKTopa HBP- 30 B ,Uy6He. UrrH pe3oHaHcos 0, 88 sB 81 Br, 
4,53 sB 111 Cd, I ,33 sB 117Sn H 0, 75 sB 139 La o6HapYJKeHa 3a
BHCHMOCTb IlOJIHOro CetieHHH OT CllHpaJibHOCTH HeHTpOHOB, 31}xlleKT 
HMeeT pesoHaHCHbJH xapaKTep H cornacyeTcH c TeopeTHtieCKHMH npeA
CKa3aHHHMH B paMKaX MOAeJIH CMeWHBaiDmHXCH KOMilaYHA-COCTOHHHH, 
llpHBOAHTCH 3KCnepHMeHTaJibHbJe OJJ;eHKll K031}xlJHJJ;Hei!TOB CMeWHBaHHH 
H MaTpH'lHblX 3JieMeHTOB, 

Pa6oTa BbiDOJIHeHa B na6opaTopHH HeHTpOHHOH ~H3HKH OHHH. 

Alfimenkov V.P. et al. Parity Nonconservation 
in Neutron Resonances 

P3-82-411 

The experiments are described on observation of the parity 
no.r,conserving effect in p -resonances of 81 Br, 11 1cd, 117 Sn, 
12 I, 139 La , 238 U. The measurements were performed on the beam 
of polarized neutrons from the pulsed reactor IBR-30 at Dubna. 
The dependence of total cross sections on neutron helicity was 
discovered in the following resonances: 0.88 eV B1Br, 4.53 eV 
111 Cd, I. 33 eV 117So and 0. 75 eV 139La.The effect has a resonance 
character and is in agreement with theoretical predictions 
made in the frame of the model of mixing compound states. The 
paper contains the experimental estimates for the mixing coef
ficients and matrix elements. 

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