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BBE'JIEHHE 

BePC>HTH?CTb paapeweHHOl"'O 6eTa-pacnat1a C Y'{eTOM pa3JJH<Hfl>IX yrnoBl>IX 

KOppensn.tHfi nJ)HHSITO aarIHCl>IBBTb /
1

,
2

/ B cnet1YD11eM BHlle 

W = 1 + ct·C p,q) + A·C p,'l) + B·C q,'l) + D·C p,q,'l) + ••• , (1) 

r-t1e p H q - HMnynbCbl (3-qacTHl..lbl H Hefrl'pHHO, 'l - CnHH Slllpa, a a, A, B, D 

- K0:3IOO>H'-lHeHTI,1 < (3-v ), < (3-I ), < v-I ) H "I']'.XmHOA ( (3-v-I ) yrnoeoR 

KOppenSII..IHH, COOTBeTCTBeHHO. BenHqHHa 3THX KOppenSII..IHOHHblX K03CJJIIM'-lHeHTOB 

aaBHCHT OT KOHCTaHT cna6or-o B.3BHM:lll0"1CTBHSI H SIBnSleTCSt OllHHM H3 

OCHOBHblX HCTO'iHHKOB HHIJ)Ol'.)Ma'-lHH O er-o nJ)Hpot1e. TaJ<, K03CJJIIM'-lHeHT ( (3-v ) 

-KOppenSII..IHH Ol n□3BOJISleT CYllHTb O HanH'iHH HnH OTCy-rcTEIHH npHMeCeR 

TeH30ptfOl"'O H CKaJISlptfOl"'O B.3BHMO,lle0CTBHR, a K03CJJIIM'-lH0Hn,1 ( (3 I ) 

-KOppenSII..IHH AH TPQl'IHOR ( (3 - v aa 

Hec□XpaH0HHe npoc-rpaHCTBeHHOR (P) H KOM5HHHp□BaHHO0 (CP) qeTHOCTH, 

COOTBeTCTBeHHO. l<o3ttXU11..lHeHT ( v - I ) -KOppenSII..IHH B C TO'iHOCTblll llO 

nOCTOSIHHOl"'O MHOZHTenSI paBeH CnHpaJlbHOCTH Hefrl'pHHo (h). 8enH'iHHa 

cnHpaJlbHOCTH h M:llKeT nJ)HHHMaTb .3HaqeHHSI OT +1 (CnHH H HMnynbC Hefrl'pHHO 

napanneJibHbl t1pyr- llJ)yr-y) llO -1 <cnHH H HMnynbC BHTHnapaJineJibHbl). 

HMellllIIHecSI K HaCTOmll0MY BJ)eMeHH 3KCnePHMeHTaJJbHl>le 

, CBHll0TeJibC"JBYlllT O TOM, 'iTO BenH'iHHB h 6nH3Ka 

llOCTOBeptf□e H3 nony<1eHHblX .3ffaqeHHR npHBell0HO B 

K -1 
/3/ 

H 

peaynhTI3Tlil 

CHBH6onee 

COCTaBJISleT 

-0.93±0.10). OrnM<iHe .3HaqeHHSI h OT -1 M:>r-no 51,1 nJ)HHI..IHnHBJibHO H3MeHHTb 

cn□lKHBIIIHecSI npet1CTaBneHHS1 o nPHp□t1e cna6or-o B3aHM:lt1eRCTBHS1 TaKOe 

OTnH'iffe M:>r-no 61,1 BJ,13l>IBB"J'bCSI, B 'iBCTHOCTH, OCI..IHnnSII..IHSIMH Hefrl'pHHo HnH 

HanH'iffeM y Her-o HettyneeoR HaCCJ,1 n□KOSI. fiOCKOJibKy O HanpaBneHHH H , 

eenHqHHe HMnynbCB Hefrl'pHHO B npo1..1ecce (3-pacna,lla M:>ZHO CyllHTb TOJibKO no 

0Tt1aqe t1oqept1Hx S1t1ep, 3HepreTH'iecKHA cneK"JP KOTOPf>IX nezHT o61,1qHo B 

npet1enax OT O ti□ 10 3B H JIHJllb B oqeHb pellKHX cny<1amc 

100 ... 500 3B, TO CTaHOBHTCSI n□HSITHl,IM, HBCKOJibKO TPYllHB 

OT 0 llO 

nocTBH□BKa 

KOppenSII..IHOHHblX 3KCneJ)HMeHTOB C Y'{acTHeM Hefrl'pHHO. :h'HM o6"bSICHSl0TCSI 

oqeHb Man□e l<Onffqec-JEC) pa(SOT, B KOTOPf,IX 6~ H3MepeH K03CJJIIM'-lH0HT B H 

elQe MeHbwee l([)nHqec-JEC) S1t1ep, B pacna,lle KOTOPf,IX OH H3MepS'lnCSI. 

Oln.tihi1tliijJ.;1, 1mcrutyr I 
na~,!ibil uc::- .,~!nmumQ · 

6l1SIIHCT!::HA 



UenblD HaCTOSlllleA pa6CYn,I 6Wia pa:3pa6CYn<a HOBOR MeTO.LIHIOf H3MepeHHH 

KO~eHTa CIDfH-HeR"I'pHHHoR yrnoaoR KOppenffilHH B npu 3ne1<TpOHHOM 

aaxaa-re H ee npui,teHeHHe a HayqeHHH pacnat:1a H.L1ep ""co. 

3KOIEPHHEHJl,I no UIHH-HElnPHHHblH YrJJOBhlH.KOPPEJ1ffi.11151 

3KcnepuMeH'T'LI no HayqeHHJD cnHH-HeR-rpHHHLIX < V I ) KOppenHQHH 

CBOllwrcsJ K H3MepeHHID Cpe.L1Hero yrna Mell<.LIY HMnynbCOM HeRTpHHO 

(aHTHHeRTJ:)HHO) q H CIDfHOM 5lllpa f. 3-Hf 3KCnepuMeHTN MOlKJ-10 pa3t:1enH'Tb Ha 

.L1Ba Knacca: KOI"'.Lla I CnHH MaTepHHCKOro H.Llpa H KOI"".Lla I cnHH 

t:1oqepttero 5lllpa OT.Llaql{. n□nyqaeM!,le a HHX pe:iynbTaTN .Ll□nll<HLI OTnttqaTbCSJ 

- + 
nmm, 3HaKOM. Hccnet:1oaanCH KaK r, -, TaK H r, -pacnat:1 <a TOM qHcne 

3neKTJX)HHLIR aaxaa-r>, q-ro COCYIBeTCTBYeT H3MepeHHJD cnHpanbHOCTH 

aHTHHeRTpHHo H HeRTpHHo. K cozaneHHJD, no YKaaaHHLIM Bl>llile nPffql{HaM qHcno 

npoaet:1eHHLIX 3KCnepuMeHTOB Kp,aRHe Hano. EonblllHHCTBO nonyqeHHLIX 

pe:iynbTaTOB npuaet:1eHO a Ta6JJHQe 1. 

Ta6nHQa 1 

HYKnHll pacnat:1 nepexot:1 B nHT. rot:1 
exp. 

r, - 1"2+ ➔ 1"2+ 0.88 ± 0.15 /4/· 1960 n 

0.96 ± 0.40 /5/ 1960 

1.01 ± 0.05 /6/ 1970 

0.995 ± 0.035 /7/ 1970 

•<> Ne r,+ 1/2+ ➔ 1"2+ -0.90 ± 0.13 /8/ 1967 

1e>zm Eu 0 - - o. 72 ± 0.11 /9/ 1958 C ➔ 1 

0.86 ± 0.32 /10/ 1958 

0.66 ± 0.13 /11/ 1970 

0.93 ± 0.10· /3/ 1984 

3KCnepuMeHThl C HeR"rpC)HaMH H 
19

Ne OTHOCSITCSI K nepsoMY Knaccy, Tai< 

H KaK B HHX Hccnet:1oaanCH pacnat:1 nDnHPlf:lOBaHHl,IX HeR"rpC)HOB 

nDnHPlf:lOBaHHl,IX H.LleP, TO ecTb a Kaqec-n'le I HCn□nbaoaanCH cnHH 

cnyqaHX MaTePlfHCKOro H.Llpa. HMnynbC ze HeRTpH}io (aHTHHeR-rpHHo) a 06oHx 

onpet:1enHnc51 nYTeM Henocpet:1CTBeHHOR per-Hc-JpaQHH Ht:1ep 0Tt:1aqff H HaMepeHHH 

HX 3HePI"'ffH {HMeHHO 3TOT MOMeHT HBJrneTCSI BO BCex nepeqHcneHHLIX 

3KCnepuMeH"J"aX HaH6onee Y5138HMl,IM MeCTOM C TOq)Of 3peHHH TOqHOCTH 

nonyqaeMLIX llaHHLIX, Tai< KaK npH 3HeprHH HOHOB OT.Llaqff 10 ... 100 3B Ha 

2 

i 
11 
{: ,, ... 

i 

pe3YnbTaT CYJileCTBeHHO BnHHIDT noaepxHOCTHhle, MOneKYnHPHhle H 

TPY.LIHO y,,IHTLIBaeMhle 3(JXJ)eKTN). 

3KCnepuMeH'T'LI c ie>zmEu 
OTHOCHTCH KO BTDPDMY Knaccy. 

.LIPYr-He 

B HHX 

MaTePlfHCIOfe 51.Llpa He 6WIH n□nHPlf:lOBaHLI, a H3Mep5inacb LIHPKYnHPHaH 

n□nHPH3aLIHH r-H3J'ly,,leHHH, conpoBOJl<llaJOIIlero 3neKTJX)Hlil>IR aaxaa-r, H, 

cnet:10BaTenbHO, CB513aHHaH C HeR nonHpu3BLIHH ll□qepttHX H.Llep. HanpaaneHHe 

BblJieTa HeR-rpHHO B 3THX 3KCnepuMeH"J"aX onpet:1enHn□cb no (flaJcry 

pe:lOHaHCHoro pacceHHHH r-l<BBH:_r□B (Tat<De pacceHHHe BD3MOll<HO TDnbKO npu 

ycnOBHH BbLJieTa HeWipfHO B CTOpoHy, npo'nfaon□noll<HYJD r-KBaHTy>. 
ToqHOCTb, llOCTHI"'HYnf)O B nocnet:1HHX 3KCnepuMeHTaX 3TOro THna, TPY.LIHO 

ynyqlllHTb - □Ha OI"'pattHqeHa Y)l<e He CTa"nfCTHKOR, a TOR Heonpet:1eneHHOCTb1D, 

C KOTOpoR H3BeCTHa 3(JJ(l)eKTHBHOCTb KOMnTOHOBCKOro nOllSlpHMe"ll),3, n□3TOMY 

cnet:1yeT CqHTaTb nonyqeHHYJD nOI""pelllHOCTb {10%) 6nH31<DR K npet:1enbHO 

.LIOCTHJl<HMOR. 

Bee npuaet:1eHHL1e .LlaHHhle OTHOCHTenbHO Hennoxo cornacYIDTCSI llPYI" c 

.LlpyroM H no3BOnHIOT Ct:1enaTb Bbll30.LI O TOM, q-ro cnHpanbHOCTb HeRT'pHHO hv ~ 

-1 , a cnHpanbHOCTb aHTHHeRT'pHHO h~ ~ +1 . · C llPYI"Dff CTOpoHLI, llaHHhle 3"n'I 

OTH11¥1b He npo'nfaopeqaT He6onblll0My {Ha ypoBHe 2+3%) QTnffqHJO n□nHPH3BUHH 

v H v OT 100%, H 3KCnepuHeHTaTOPaM · .LlnH Bl,IHCHeHHH 3TOro 

Heo6XO.LIHMO HCKaTb Ka!Ofe-nH60 HHL!e n□.LIXD.LILI B Hccnet:10BaHHHX { v 

-KOppenHQHff {CM., HanpuMep, pa60Tr,i, B KOTOpux HHIJlOJ)MaLIHH 0 

OT.LlaqH nonyqanacb aa cqeT perHC"ll)aLIHH 3a.llep,cattHLIX o,-qacTHLI /12, 

/14/ H3MepeHH51 .Ll□nnepoBCKOro C.LIBHI"'a KacKa.LIHLIX r-KBaHTOB a 
npet:1n□ll<eHHH 0 nocTattoBKe KOppenffilHOHHLIX 3KCnepuHeHTOB 

aonpoca 

I ) 

5lllpax 

13/ 
·H 

TaKll<e 
/15,16/ 

HCn□nb3YJ(JIIIHX t:1nH perH=,xntHH Ht:1ep OT.LlaqH H H3MepeHHH HX cnHHOB H 

CKOp□cTeff na:teptto-cneKTPDCKOnHqeclOfe MeTO.LILI). 

HETOllHKA H3HEP0Il15I UIHH-HEffTPMHHOff Yr'JJOBOO KOPPE.J1SIUHH 

TexHHKa npeQH3HOHHOH nonynpoBO.LIHHKOBOH r-cneKTPOCKOnHH llOCTHrna 

Ha cerot:1HHIIIHHR t:1eHb TaKOro YPDBHH, q-ro n03BOn51eT 6e3 OC06LIX Y><HlqpeHHR 

3a pa3YMHL1R nepuot:1 BpeMeHH H3MeP51Tb 3HeprHH r-nHHHR C 

Hecl<OnbKO 3B <cM., HanpuMep, pa6o-ry / 17/)_ B PH.Lie cnyqaea 
TOqHOCTbJD B 

3TOro Bnontte 

t:1□cTamquo t:1nH uenocpet:1CTBeHHoro onpet:1eneHHH t:1onnepoBCKOro C.LIBHra 

3HeprHH r-KBaHTOa, 06ycnoaneHHoro OT.Llaqeff Ht:1pa He TDnbKO npu 

{KaK B pa6oTe /
14

/ ), HO H npu 3neKTJX)HHOM aaxaa-re. EcnH 

r,-pacnat:1e 

npH 3TOM 

H3BeCTHo 3HaqeuHe <Iz> Hllpa <a cnyqae pacnat:1a n□nHPH:lOBaHHLIX 51.L1ep), 

HCKOMaH BenHqffffa K03CfXtHUHeHTa < V - I )-KOppen51UHH B {BKnlD4a51 

3HaK> 6Yt:1eT paBHa OTHOIIleHHID H3MepeHHOro .LIDnnepoBCKOro C.LIBHI"'a 

Bl>NHCneHHOMy TeOpeTHqec!Of. 

3 

TO 

era 

K 



SJtlpa, t«YTOpt,ie 1-Dll<HO Hccnet1oaa-n. no npet1narae1-DH MeTD.llHKe, t1onll<H1>1 

Y.llOBlleTEClpsfl'b cne.QYDJIHM -rpe60BaHH51H. Bo-nepebD(, OHH .llDnll<Hhl pacnanaTbCH 

:3neK'J'POHHl>IM 3aXaaTOM; cxeMa pacna.t1a nPH 3TOM .ll□nll<Ha 6bl'I'b TaKOH, qTQ6bl 

nepexO.llbl ra1-Daa-Tennepa C I ➔ I - 1 ) 6NnH .llOCTaTO>qHO HHTeHCHBHblMH H 

npoHCXOtl}UIH Ha KOpo-n<DJICHBYIIIHe C T !, 10-
14

c ) B036Y)l<.lleHHble 

4+ 

c, (3+ 

78.8 CYT. 

56Co 
27 

Q "' 4566.1(20) 

COCTOSIHHH 

T ((l)C) Irr E (K38) log ft 

62 4+ ~------------4=--1=--0=-0=-=--. =-3 J ct 2 _ 3 " 

3253. 4 CM1) 

10 

39 

38 

920 

8760 

c-ra6. 

2015.2 CM1+29"E2) 

3 + -1.-1. 4048
• 

8 J C 3. 8" 

3202.0 CM1+18"E2) 

3+ 3856. 4 J c17. 2" 
I 

3009.6 CM1,E2) 

1771. 3 CM1 +<0.1,-.E2) 

3 + -1--1--1--1--1 3445. 3 
J c21. 3" 

(3 T !, 0. 02" 

4 + -l-_..i,__1--1--•· 

2+ 

4+ 
56Fe 
26 

2598.5 CM1+6.8"E2) 

l 1 360. 2 C M1 +1 • 7"E2) 

2085.1 j 

1238. 3 CE2) 

846.8 

846. 8 CE2) 

o.o 

c2. 1" 

rt 19" 

PHc. 1. d>parMeHT cxeMN pacnana Sl.llpa 
56

Co. 

4 

6.5 

7_1 

6.7 

7.0 

8.7 

"i 

I 
4 

I 

f 
j 
r 

' 

J: 

J 

't l 

.llOqepttero 51.llpa. 80-BTDpblX, .llOIDEHhl Cymec-J'BOBaTb XOPQIID o-rpa6cYI"aHHbl 

MeTO.llbl O(:)HeHTal.lHH 3'n1X Ht1ep; TaKHMH MeTO.llaMH M'.lryT 6bl'I'b, HallJ'.)HMep, 

OPHeHTaQHSI SI.llep BHY"lt)eHHHM CBepxTDHKHM Mal""HHTHblM noneM, BD3HHl<aDIIHM Ha 

n(:)HMeCHblX Sl.llpax B (l)eppoMarHHTHOH MaTpHUe nPH CBepxHH31<D0 

HnH onTHqecKasI HaKa>qKa naaePHl>IM HanyqeHHeH. llnH 

-reMnepa-rype, 

onpo6DBaHHSI 

npet1nO>KeHHO0 MeTO.llHKH HaMH 6NnO Ell>iGpaHO Sl.llPD 
56

Co, ClparMeHT 

pacnana KOTOporo /ta, 19/ nPHBe.lleH Ha PHCYHKe 1. 

CXeMbl 

PaccMQTPHH attcaM6nh Ht1ep 
56

Co, pacnpet1eneHH1>1X a yanax Fe-Ma.TpHQN, 

oxnc3>K.lleHHOH .llO TeMnepa-Iypbl 10 20 MK H nOMelll8HHO0 BO BHelIIHee 

MarHHTHoe none A 
ext. 

flPH BenH>qHHe BHe1I1Hero nonH nOpSI.llKa 0.1-0.2 Tn 

Fe-Ma-rpHUa HaMarHH>qHBaeTCS{ .llO Hacb11118HHH, H MarHHTHble 1-DMeH"nl nPHM0CHblX 
56 . 

Sl.llep Co not1BeP,a.DTCSI .ll80CTBHJO .llOCTaTO>qHo 60nb11Dro 311XI)eKTHBHOrD nonH 

H, KOTOpoe cKnallblBaeTCH H3 BHe1I1Hero no.im H H ceepxTOHKDr□ nDnSI 
ext. /20/ 

A ' H.F.· 
HMeJ01118rD BenH>qHHY -28. 74(6) Tn (CH. pa60Ty ) H 

HanpaBlleHHOro B npoTHBOnonOll<HYJO OTHOCHTenbHO BHe1I1Hero nonH 

. il il + 
ext. il "" H.F. 

28.6 Tn. flPH 3THX ycnOBHHX 

CTOpotty: 

3HeprHSI 

B3aHMO.llei1cTBHSI MarHHTHOro MOMeHTa Sl.llpa (µ) C 311XI)eKTHBHblM MarHHTHblM 

noneM MaT(:)HQbl < H ) CTaHOBHTCSI CpaBHHMDH c 3HeprHei1 -rennoeoro 

.llBH"'8HHSI: E C µ, H ) ~ kT. 3-Ju nPHBQ.llHT K CHHTHJO. Ell>lpoll{.ll8HHSI no 

MarHHTHOMY KBaHTOBDMY >qffcny m H nOSIBlleHHJO 3HepreTH>qecKOro pacmenneHHSI 

C napaMEITpOM X: 

X = µ . H 
Jc · T ---I (2) 

3aceneHHOCTb nO.llYPQBH8H C pa3JIH>qHblMH 3HaqeHHSIMH 

COOTBeTCTBHH C 3aKDHOM Eonbl..lMaHa KaK 

m, OnHCNBaeMaH B 

a C X ) = 
m 

~><pC X · m ) 
Tl 

E exp( X · m ) 
m=-I 

(3) 

nepec-rae-r 6bl"Ib paBHOBepoSITHOH, H y BCero aHcaM6nSI Sl.ll8P 
56

Co nOSIBllSleTCSI 

3aMeTHaH nonffPH3aQHH. 3Ta nonj;JpH3aQHSI KQnHqeCTBeHHO MOJKeT 6b1Tb 

oxapaKTePff30BaHa Ha5opoM KD:3CJXIHUHeHTOB f HnH nHHe0HO CBH3aHHblX C HHMH 
/21-23/ k 

Bk , KDTOp,ble 3BBHCSIT OT CnHHa Sl.llpa I . H napaMe"l'pa pacmenneHHSI X 

H 1-Dryr 6b1Tb 131,1qHcneH1>1 no (JX:JPMYnaM: 

f / I, X ) a 

Ck 

~-E 
Ik m 

k . ( I-m )! ·( l+m )! ·<Ck) 2 

E C -1) J • J · a (X) 
j=o < I-m-j )! · ( I+m+j-Jc )! m 

(4) 

_r---- -t-I I-m 

BC I,X) • -f 21+1 ·Ea C X )·C-1) ·< I,m,I,-mll,I,Jc,0>, 
k m 

(5) 

m=-I 

5 



rAe < I, m, I. -m(I, I, le, O > - KD31IXIMUHeH'Tbl Kne6ma-ropaatta 

llnSJ 3J<Cnepm-teH"I"aJll>HOra onpeaeneHHH BemNHH Bk H fk o6LNHO 

HCnOJibayeTCSI MeTOA, OCHOBaHHl>IH Ha H3MepeHHH aHHao-Il)OOHH HHTeHCHBHOC"l'H 

y-HaJIY'{eHHH 

y-J<BBHTOB 

W C ,p 
y 

) 

H OCbD 

rae ,p 

nonHpH3allHH 

yron 

z. 
MellrtlY 

Ot1HB1<D, 

HanpaBJieHHeM 

BBHtlY -rora, 

BLIJleTa 

'{TO 

3neKTPOMal""HH"IHDe B3BHMOAeHCTBHe, B OTnH'IHe OT cna60ra, COXpa.HHeT 

npoc-rpaHCTBeHHYD 'leTHOC"Ib, MeTOA He fi03:BOnHeT onpeaenHTb 3HaK 

nonsq>H3al.UDf. ific:>J:)Halll>HO 3TO Bl,lpall<BeTCff B TOH, '{TO 

uanpaaneHHOC"l'H y-HanyqeHHH OnHCblBBe'l'CH TOnbKO 'leTHblHH 

,llHarpaMMB 

nonHHOHaHH 

JlelEBl-ftlPB H aaBHCHT He OT <cos ,p), a OT <cos
2

,p>, <cos
4

,p> H T. A.: 

k<ma.x > 
WYC ,p ) = E ~ . Bk . Uk. ~. pk C cos ,p) 

k=even 

(6) 

CyMMHpoBaHHe 3,llecb BetleTCH no <1eTH1>1H aHa'leHHHH le, npH<1eH le 
max 

He 

AOJDICHO npe131,11J1a"Ib ( 2L, 21., 21 I, rae L 
C 0 

HYnhTHnOnhHOC"Ib y-nepexoaa 

HeJEtlY ypoBHHMH co CnHHBMH Ii H If, a cnHH pacOa,llaDltel""OCH 

Oi,HeHTHpoBaHHora H,llpa CB AaHHOH cnyqae 

Io 
5CSCo). l<o:31lXIMUHeHTI\I Ak B 

Bl,lpall<eHHH (6) 3BBHCHT OT CnHHOB, HellrtlY KOTOpblHJ.1 npoHCXO,llHT y-nepexoa, 

H OT era HYnhTHnOJibHOC"I'H; anH PH.AB y-nepexoaoa nPH pacna,lle "
6
Co 

K0:311XtMI..IHeH'Tbl BhNHCnHICJTCSl ,llOBOJibHO TO'IHO. Ko31IXIMUHeH'Tbl Uk OTBe'laDT 

3TH 

3a 

'lacTH'IHyx> AenonHpH3BUHD BO BpeHH nepexoaoa, npetuOOCT13Y]OUIHX 

perHc-IpHpyeHOHY r-HanyqeHHJO. Jl,Jm onpeAeneHHH Uk ,llOCTBTO'IHO 

MYnbTHOOJibHOCTH ,AenanHPH3YJWIHX nepexoAOB H COHHJ,1 COCT051HH1'1, 

3HaTb 

Hell<.llY 

KOTOpblHJ.1 OHH npoHCXOASIT. K0:31lXIMLlHeTI\I ~ npe,llCTaBJISIDT co60H nonpaBl<H Ha 

KOHe'IHl>IH TenecHl,M yron y-,lleTeKTOpa C y<leTOM era :3(J)Cl)eKTHBHOC"l'H n ( n ): 

J Pk( cos e )·nC n) dO 

~ .. (7) 

J nC n ) dO 

H TalOl<e ner-KO HOryT 6bl'lb BLNHcneHl,L IT03TOHY, H3MePHB aHHao-Il)OnHD 

HHTeHCHBHOC"I'H onpeaeneHHLIX nHHHH B y-cneKJpe, HOJll'.HO no nl060H H3 

CllDPHYn, nonyqaeHLIX H3 COOTHOmeHHH <6) H npHBet1eHH1,1X HHJKe, 

BeJJH'IHHy B 
2 

N,p=o_ N,P=<>o 
1 : r Y B - 2 

N,p=o + 2·N,P-<>o A . u Q2 
2 

2 2 y y 

6 

HaH"n'I 

(8) 

) 

i 
f 
I 
l 

\ 
( 
t 

' 

B = 
2 

B = 2 · 
2 

( 3.aecb N,p varm 
y 

3apel""HCTpHpoBaHHOl""O 

,P=O ,P=O 
N cold - N varm 

/'" y 
,P=O N ._..arm r 

'{)=90 
N varrn 
_ _J' 

- N,P=<>O y cold 

,P=<>o N varm y 

1 

A · U 
2 2 Q2 

1 

A · U 
2 2 

H 

noa 

N,pcold 
y 

yrnoM ,p K 

HHTeHCHBHoc-n, 

OCH nonHpH3BUHH 

(9) 

(10) 

Q2 

z 
y-1,1anyqeHHH, 

B TennoH 

COCTOHHHH, KOl"",lla nonHpH3al..lHH 3BBe,llOHO paBHa 

no.nHpH30BaHHOH, COCTOHHHH, COOTBeTCTBeHHO ). 

HynD, H B xonotlHDH, 

-~ 

f 1 • B2 

+1 

/: 
./ : 

X 

1~:~;,s~,1~~il:}:~ofa.sa.~X1-~ 
'i["~s;:i;f ~i~~;Jc~i~!( f 1 (X) -1 

PHc. 2. 3aBHCHHOCTb K031!XI>HI..IHeH-roB f' 
1 

H 8
2 

OT OapaHeTpa X. 

'hu6hl OT K03<1X!lHQHeHTa B nepeATH K KD31!XI>HI..IHeHTY f' • OOCT'pOHH 2 1 
3BBHCHHOCTH f' ( X) H B CX) (CH. J:)HC. 2), ,llnH <1era BOCOonb3YeMCS1 1 2 

CllDPHYnaMH (4) H (5), KOTOp1,,le t1nH cnyqaH I = 4, le .. 1, 2 3Ha4HTenbHO 
ynpolll8D'I"CSI 

1 
.... 

f C X ) .. ~ E m·a C X ) 1 m (11) 
m=-4 

3 [ .... -4] BC X ) = . m~-,m2·am( X) 2 
2·-./7'7' 

(12) 

7 



3aTeM no H3MBpeHHOMY 31-{a'feHHIO B2 HafttteM ·CC)(Yl'BeTC"TI:lYJ(lllte eMY 

napaHe'IPB I X I H I f 
1 

I - 3HaJOf X H f 
1 

oc-raDTCH Heonpe11eneHHhlMYI < 

3Ha4eHHe 

3TO, B 

qa,c-n{OCTJ.1, HBnfleTCSI npH4HHOH Heonpe11eneHHOC"n1 3HaKa MarHHTHl,lX MOMeHTOB 

HeKOTOpl,IX HtleP, H B TOM 4HCne -
56

C~ }. 

PaccJ-OTPHM -renepb 6onee notlJ)06HO pacnatl st11ep 
56

Co, Bbl6paB 11nst 

onpe11eneHHOCTH nHlllb otlHY ero BeTBb, npH KOTOp()H 
nocne 3neKTPQHHOrD 

aaxBBTB aacensteTCSI ypoBeHb co cnHHOM I = I 
0 

H 3HeprHeH E , a 

' 
::xrreM aa apeMSI JIG13HH ypoBHH T npoHCXOtlHT r-nepeXOtl 

Ha nell<BlltHH HHEe ypoBeHb CO CnHHOM If H 3HeprHeH E{. 

HCnyGKBeMDrD HeHTpHHO nOCT051HHa H paBHa E = Q - E 

MYnb-n1nonbHOCTH L 

np11 3TOM 3HCprl1H 

- E 
j 

{ 3t1eGb Q 

56 56 V /18/ 
pa3HOCTb MBCC Co H Fe, paBHast, cornacHo 

4567.5 ::': 1.9 K3B, 

a E - 3HeprHH CBH3H 3neKTPQHa Ha " j " o60n04Ke>. SJ.apo npH HCnycKBHHH 

J HeHTpHHO no11 yrnoM e KOCH Z acne11cTBHe aaKDHa coxpaHeHHH HMnynbCa 

HcrlblT!,lBBeT OTtla'fY H np1106pe-raeT HMnynbC R < p11c. 3 >. paBHW'l no 

BenH4HHe, HO nparHEOnonol!KHW'l no HanpaBneHHIO HMnynbCY HeHTpHHO q 

R .. -<i ; !RI = lql =Ev/ c (13) 

y-
11e-reK-

y-KBaHT 

~ 
i <=0= pacnatl opHeH-

...... 
OCb 

z 

HllPD "'-.....,, R / -n1poBaHHOrD 

QTtla'fH ', fltlpa 

~·········TOP ..... 1 ................................................ · .................... (>X· ......................................... .. 
op11eH-n1pynnee 

MBrHHTHDe none H 

q '--... ~ 
V 

PHc. 3. KHHeMa-I'H'feCKast cxeMa pacnat1a nonstpo30BaHHOrD H.Qpa. 

F.cnH cpa3Y nocne 3neKTPQHHOrD 3BXBBTB npoH30Ht1eT y-nepexo11 c 

TO H3"" aa 3ClJ(I)eKTa llonnepa ero 
HCnycKBHHeM y-KBaHTa BtlOnb OCH z 
:meprl'IH 6YtleT cMemeHa Ha aenH'fHHY 6Er, aaBHCHIJIYIO OT HanpaaneHHH 

HefnPHHO 
HMnynbCa OTtla'fH R H, cne11oaa-renhHO, oT HanpaaneHHH HMnYnbCB 

➔ 

q: 

6E (0) 
r 

E · V / C = - E · q C / MC
2 

,. - E · E · cos e / MC
2

• r z r z r v 

OtleHHM MaKCHManbHO B03MOl!KHYID aenH4HHY -raKDrD CMelJICHHH 

8 

<6E
0 > 
Y 

(14) 

.QnH 

·"" 

\ ,, 

II 
~j 

y-nepexo.aa 2598 1<38, npeHe6perast BKnatlOM L- H M- aaxaa-ra 

6E o,. 
r 

2598 1<38·{ 4567.5 - 3445.3 - 7.7) K38 

56 · 931500 K38 

..., 56 38 (15) 

nonyqeHHoe 4"cno - :nu HAK01HAJlbHblff ct1BHr tlnH 011Horo r-t<BaHTa. B 

11eHCTBHTenbHOC"n1 ge, KDrt1a HMeeTCSI aHCBM6.Jib OpHeHTHp()ElaJfHWC Ht1ep, 

HMeeTCSI HeHTJ)HHO HcnycKaJOTCH B 4rr, HO B COCYn3eTC'n3HH 

HeKoe Hx pacnpe11eneHJ.1e no yrny e : 

w c e > = 1 + B·f ·cos e 
V 1 

C CZ,OJ:)MYnOH (1) 

(16) 

B pe3ynbTa-re, aenH'fHHa 6E , )kCCTKO CBH3SHl-faH C J,1MnyJlbCOM HeHTpHHO q 
Y 

no 

CllOPMYne {14), TaKll<e 6YtleT HMeTb TO ge caMOe pacnpe11eneHHe, H, 

6EYCe> no nonHOMY -renecHOMY yrny, nony<n1M : 

<6E > = r 
fC1+B·f ·cos 0)·6E Ce) dO • · r 

J<1+B·f
1

·cos 0) dO 
• - 6E0 .!..-B-f 

y 3 • 

ycpetlHHB 

(17) 

TaJOfM .06P830M, 3HeprHSI y-KBaHTOa, per1-1CTpHpyeM1>1X no.Q yrnaMH ,p•0° 

H ,p=1 80 o K OCH 2, tlDnl!KHa COCTaBIIHTb 

E,p=o., E0 
- 6E0 ·!,_·B·f ·Q 

r r r3 • • 
H E,p=1ao., Eo + 6Eo . !_. B . f . Q 

Y y y3 • • 

a HX pB3HOCTb -

SE 
Y 

- E,p=o - E,p=1ao '" - ~-B·f ·Q ·6Eo 
r y 3 • • y 

r11e Q
1 

- nonpaEKa Ha KDHe<IHl,IH -renecH1,1H yron tleTeKTOpa. 

(18) 

(19) 

H3tolepHB BenH'fHHY SEY H onpe.QeJJHB 

Hafn'H 3Ha4eHHe I B I . F.c.:rlH C'DtTaTb 3HaK 

If 1 I, 
B 

MOl!KHO H3 ypaBHeHHH {19) 

MOl!KHO ff3BeC"IHJ,IM < a 3TO 

YlECP>K'ttaTI>, TaK KaK BCe HMeDIIHecH .QaHHNe CBH,lleTenbe713Yl)T O TOM, \fTO B 

6nH3KO K -1 ), TO no 3HaKY H3tofepeHHOH BeJJH<UfHl,I SEY MOZHO onpe.QenHTb 

3HaK f 
1 

H ~ eMY 3HaK napaMe"IPa X { CM. pHCyttOK 2 ), a 

cne.QOBa'TenbHO, H 3HaK MarHHTHOrD MOMeHTa µ fltlpa 
56

Co 

Cne.QyeT OTMeTHTb, \fTO ace npHee.QeHHNe Bblllle CllOPMYJihl cnpaee.llmfBl>I 

nHlllb npH yc.noBHH ( Ii • I
O 

- 1 ) , TO ecTb, t1nH -rex Be'J'BeR pacnat1a 

56
Co, a KOTOpi,IX aacenstilTCSI ypoBHH CO CnHHOM 

• BMeCTO KO~l(HeHTa B HatlO HCODnb30BaTb B 

3+ B 061QeM - cnyqae 

e* • B · [ I ·( I + 1 ) - I.·( I.+ 1 l + 2 ] / 2( I + 1 ) • 
0 0 1. \. 0 

(20) 

TaK, AnH nepexo.QOB Ha ypoBHH co CnHHOM 4 + BMeCTO 

cnetlye-r noACTaBHTb a•• o.a-B, \fTO npHeeAeT K 

g 

B B a,ipazeHHe {19) 

YffeHbllleHHIO OlKH.llBCMDrD 



31IXI)eKTaa5pa.a. 

Bee CKa33HHC>e Bbllile C11paee.aJIHBO B TOM cnyqae, ecnH Ht:UXJ 

npoMeJKYJUK epeMeHH OT 3neKTPQHHOr'O aaxea-ra .ao HcnycKaHHH 

~ c nOCTOmfHoR CKOJX)CTblO V, aa.aaH}IOH H3 ycnoBHH (13): 

OT,lla4H B 

r-KBaHTa 

➔ 

V = -~ = canst 

0,aHaKO, B f<PHCTa.JUIH4ecKOA pemeTKe Fe-MaTPHUbl HOH OT,lla4H (a 3TO 

HMeHHO MHOr'O~ HOH, 06pa.~CH H3 HeHTpa.nbHOr'O aTOMa aa _,,, 
nopslttl<a 10 cet<yH.abl BCJJe,aCTBHe "BCTpHCKH" aTOMHOA 06onO4KH 

(21) 

6y,aeT 

epeMH 

nocne 

3nel<TpOHHOro aaxea-ra H nocne.aYD!IHX Oze

cM., HanJ:)HMep, 0630p /2
1/) He SIBnHeTCSI 

H pa.,aHaQHOHHblX nepexo.aoe 

CB060,llHblM. JlnH Y4eTa BnHHHHH 

OJ<pyzaJOIIIHX aTOMOB pemeTKH Ha HOH OT,aa4H Heo6XO.aHMO eae.aeHHe B ctx:>PMYnY 

(19) ,llODDnHHTenbHOr'O nonpaeo4HOr'O (llaKTC>pa. F, 

KaKOA-nH60 MD.aenH noae.aeHHst HOHa a aemeCTBe. 

pac4HTaHHoro Ha OCHOBe 

Ha1'nf 6blnO HCDDnb30BaHO 

,llBe TaKHX MO,llenH. 

nepea51 H3 HHX 3aKSII04aeTCSI B TOM, 4'IU, He 

HOH 6y,aeT COBepma'l'b B HeM 3a'TYXaJ001He KDne6aHHH 

DOKH,llaH yaen pemeTKH, -

co CKOJX)CTblO VCD H 

aMnnH-ry,llOA: A .ao TeX nop, DOKa He OT,aacT BCIO CBOIO 3HeprHJO pemeTKe H 

CHOBa He BOfft:leT C HeA B Tennoeoe pa.BHOBecHe. K COJl<aJieHHJO, 3'IUT npo1.1ecc 

Hay4eH nnoxo, H, B03MOJll'.HO, HaCTOSlll\8SI Me'IU.llm<a nocnyzHT o.attHM H3 . 
HHCTpYMeH'IUB ero Hccne.aoBaHHH. TeM He Mettee, HCXO,llH H3 3THX BeCbMa 

HBHBHblX npe,ac-raeneHHA, Ol.leHHM BnHHHHe YJ<a33HHblX KOne6aHHA: Ha 

H3MePHeMOro 3<IXI>eKTa SEr. 

aenH4HHY 

0 

-Uo 

-Uo 

'-ff 

exp(t/T> 

-Vo 

2-../2 

PHc.4. 3aBHCHMDCTb CKOpocTH HOHa OT,lla4H < V ) H Bep□HTHOCTH 

HCnycKaHHSI y-KBaHTa ( W ) OT BpeMeHH ( t ) . 

10 

t 

11 

\ 

J,, 
·!, 

nocKDnbKY HCD□nbayeHaSI .Fe-MaTpHua DJ)e,llCTaBJIHeT co6off 

nonm<PHCTann, TO a Ka4ecTBe aMnnHTY.llbl KDnefiaHHff cne,ayeT BaHTb cpe,aHee 

paccTOSIHHe MeJKt:IY aTOMaMH MaTJ'.)HUbl, pa.BHC>e A = 2 · ?'3v/4rr = 0. 283 HM 

(a,aeCb v - 06"beM, DJ:)HXOt:IHUIHHCH Ha Ot:IHH aTOM Fe B MaTpHUe). TaK KaK DPH 

ynpyroM coy,aapeHHH HOHa OT,lla4H 

a-roMDM pemeTKH neJ:)Bb[H .aonzeH 

c pa.BHblM eMY no 

TepSITb B cpe.aHeM 

MaCGe HeDO,llBHJKHblM 

nonOBHHY CBOeA 

KHHeTH4ecKOl'1 ::iHeprHH, TO ero CKDJX)CTb V 6y,aeT MeHHTbCH co 

TaK, KaK 3'IU noKaaatto Ha J:>HC. 4. 

BpeMeHeM 

nocKOnbt<y B ~HHe (14) BXO,llHT cpe,aHee 3Ha4eHHe CKOJX)CTH SI.ape 

OT,lla4H B MOMeHT HcnycKaHHH HM y-KBaHTa H Y4HTL1BaSI, 4'IU Bep□HTHOCTb ero 

HcnycKaHHH 3KCDOHeHl.lHaJibHO yGLIBaeT CO BpeMeHeM, n□nY4HM .anH 

· 3Ha4eHHSI < VC t) > cne,ayiomee BL!pa>l<eHHe 

<VCt)> = 

00 

J V(t)·exp(-t/T) dt 
0 

00 

f exp( -l/T) dt 
0 ' ... 

• V · F C 
0 1 T • V 

0 
) . 

cpe.attero 

(22) 

r.ae F C T • V ) - (llaKTC>p, ,ael'1CTByl(llnHH Ha H3MePHeMblff 3<IXI>eKT SE r B 

He 

1 0 

C'IUpoHy ero YfofeHbmeHHSI, TaK 4TO B .aeACTBHTenbHOCTH HaMH H3MePHeTCSI 

SE , a SE' 1>: 
r r 

SE'
1

' r = SEr -F 
1 
c T • V ); 

0 
0 ~ F ~ 1 

1 
(23) 

BTDpast H3 HCDDnb30BaHHblX HaMH MO,llenel'1 noae.aeHHSI HOHa OT,lla4H B 

1<p1-1c-ranne 3aKJII04aeTCSI B cnet:1YJ0111eM. B nep!3blff MOMeHT HOH' HMeDIIHH 

HHnynbc RH MaCCY "o' Ha4HHaeT ,aaHraTbCSI co 

6naro.aaPH Cl>C:>HOHHOMY BaaHMO,aeACTBHIO, B ,aaHzeHHe 

CKOJX)CTblO V
O

• 3aTeM, 

Ha4HHaJJT eoeneKaTbCst 

ace HOBhJe H HOBhle OJ<pY*aJOO!He aTOMbl, 4'IU COOTBeTCTByeT BOapac:TaHHIO 

3<l>cl>eKTHBHOH MaCCbl HOHa OT,lla4H 

H CD 
eff. 

,. H + H · -
9

-

[ 

y . t ]
3 

o h A 

r.ae H - MaCCa aTOHa pemeTKH, a V - CKOJX)CTb 3BYKa B HeA 
h s 

pacna,aa st.aep ""co, pacnpe.aeneHHblX a zeneattoff MaTpHl.le nPH 

TeMnepa.-rype, MOJll'.HO C4HTaTb, 4TO H • H , A = 0.283 HM, V 
h o s 

Q<opocTb, CCXlTB8TCTBeHHO, 6y,aeT y5blBaTb: 

V Ct) = R / H Ct) = en. 

Bocnonb30BaBWHCb Bl,lpall<eHHSIMH (24) 

aHaJIOrH4HOH (22), Bbl4HCnHTb 3Ha4eHHH 

V 
0 

1 + a·t 3 

H (25), 

(llaKTC>pa. 

MOJll'.HO 

F < 
2 

T ). 

(24) 

< e cnY4ae 

caepxHH3KOH 

5400 M/c ). 

(25) 

no ctx:>PHYne, 

OueHHM aenH4HHY (llaKTC>pa. F , COOTBeTCTBYJOllt 06eHM ynoMHHYTblM 
1,2 

11 



Bblllle HOt1enstM, anst TOH Be"IEH pacna.aa""co, KOTOpaSI 3aeensteT 

Slllpe ""Fe ypoeeHb 3445 K38 

F C T=3B fs, 
1 

_,, 
V=Z.1'5"10 ·C) ""0.48 

0 

F C T=3B fs ) :,: 0. 51 
z 

B 

TaKHM o6pa30M, pe3YllbTHPYDllc3SI pa3HOCT1:> 

COCTimHTb {npH If' 
1 
I~ 0.7 H np.-i I 8 I ~ D : 

B 3HeprHH y-KBaHTOe 

ISE' 1 •
2

' 1 ~ 56 38 r 
2 
3 · 0.7 · 0.5 ~ 13 38 

'-ITC np.-i COOTBeTC'T'BYDQM JKenaHHH H B03MOJl<HOCTSIX enonHe 

H3MepeHHID. 

3KaJEPMHEHT AJJbHASI IlPOBEPKA IlPEllJJArAEMOR HETO,lll1KM 

llO'-leptteM 

(26) 

(27) 

llOnll<Ha 

(28) 

llOCTYJlHO 

Hcn□nb30BaHHhlH HaMH patlHOaKTHBHhlH HCTO'-IHHK "
6
Co aKTHBHOCTblD 20 

HEie nepe□Ha'-lallbHO npeac,aBJISln Co6oH BDllHhlH pacTBOp conH CoCl z. C 

noHOlllblll 3nel<TpDJU13a H□Hhl Co fihlnH BblCall<eHhl Ha Fe lll□nbry H BOCC-rattoeneHbl 

npot1yeKOH B□ll□p□lla npH T=600°C llO MeTannH'-leGK□r"O COCTOSIHHSI. 3aTeM 

(llOnhra c Co fihlna pacnnaeneHa, Met1neHH□ oxna"',QeHa H pacKaTaHa ao 
'TOIJ~Hhl 0.1 MM. nocne OTll<Hr"a H3 nonyqeHH□ro cnnaea fihlna 

BBY+ZZBTh - pe(lpHJKepaT□p 

pacTB□peHHR 
Pb-Cd-Al c?MnbTP :7 _ 

11 11-'-• I ~· lTuGe'~"ll1 ~r,,~ 3
He / 

4
He 

Mar"HHTHhlH 
3KpaH 

L N z 

o6pa3eU 

<Fe+""co> 

y- llffl'eKTOP 
-

ceepxnpoeo~H 
Mar--HHT 

OCb epallleHHSI 

nnaTltlOPMhl 

n□eopoTHast nnaTltlClpMa 

BLJpe3aHa 

neeoe n□noJKeHHe <~=0°) - 0 npaeoe n□noJKeHHe {1)=180) 

PHc.5. H3Mep.-iTenbHaSI yc-raHOBKa. 

12 

I 

j 
;·,\ 

n□nOCKa pa3MepoM 0.1 x 1.5 x 5 MM
3

, KOTOpaSI fihlna 3a'I'eM np.-inastHa Ha Cu 

noanOJl<KY H n□MemeHa B ~-pa-rap pacTBDpeHHSI 
3
He/ 

4
He { CM. /2

4
/), 

rae o6pa3eU fihln oxna>K.aeH ao 'l'eMnepa-rypt,1 17 MK H HaMar"HH'-leH ao 

HaGblllteHHSI ceepxnpoeo~M K□p□TKD3aMKHYTJ,IM Mar--HHTOM, C03,llaDIIHM 

Mar"HHTH□e none H ~ 0.5 T. 
ext. 

ti,m per--HCTpall}{H y-KBaHTOB HCOOllb30BanCSI n□nYKOBl(CHallbHhlH Ge(Li) 

t1e'l'eKTOP o6"beHOM 65 CM
3 

c pa3pemeHHeM 1.8 K38 < Ha nHHHH 1332 K38 

"°Co), noMemeHHhlH 

BepTHKanbHOH OCH 

Ha 

<p.-ic. 

n□BDPDTHYID nnaTltlOPMY, 

5), npoxo.llffme0 '-lepe3 

BpalllaDIIYlDCS BDKPYr" 

ueHTP o6paaua .aim 

npet1arepanteHHSI BnHSIHHSI pacceSIHHOr"O nonst ceepxnpoeo- llffmer"O Man-nMa Ha 

pa6oTy llffl'eKTOpa H npeaycHnH'l'enSI {a 3TOT 3<lJ(l)eKT Hat5nlQl:lanCSI HaMH BO 

BpeMSI npo6HDH, "Hyneeol'I" CePHff H3MepeHHH - CM. HH:ote) Ha KDpnyc 

pe(lpHJKepaTDpa 6hln Ha.aeT Mar"HHTHhlH 3KpaH H3 nepMaJJnOR TOJIIQHH00 OK□n□ 

1.5 CM. llllst YMeHbmeHHSI 3al--py3KH per--HCTPHPYDJler"O ,-paicra OT 

HH3K03HepreTH'-IHblX y-KBaHTOB MeJllllY o6paaQOM H lle'l'eKTOpoM noMemaJ)CSI 

TaKllte KOM6HHHpoBaHHhlH Pb-Cd-Al clMllhTP, a llnSI nonyqeHHSI penePflblX 

y-nHHHH Henocpet1CTBeHHO Ha KOpnyce J<pHOCTaTa ,llffl'eKTOpa 6WIH 

yc-raHOBneHbl ,llOn□nHH'l'enbHble y-HCTO'-IHHKH 
88

Y {y-nHHHSI 1836 K38) H 
228

Th 

{y-nHHHff 2614 K38). 

CHrHan c npeaycHnH'l'enst noaaeanCSI Ha cneKTPQMeTPH'-lecKH0 ,paKT, 

COCTOSIIIIHH H3 attanoroeo0 annapa-ryp1,1 «lMPMhl "ORTEC" H "Shlurnberger", a 

TaKze UH<ll(X)BW< fin□KDB KAHAK, pa3P,3i60TaHHhlX B J1Slll OHSIH. Ilp.-i 3TOM KJ'.)e0T 

c attanoroeo0 annapa,-ypo0, oco6eHHo ~Ho0 

'l'eMnepa-rype, fihln noMenteH e cneUHallbHhlH 'I'eJ)MOCTaT, 

'l'eMnepaTYpy B03,llyXa Ha ypoBHe +32°C C TO'-IHOCTblD ±0.1°C. 

K Ol<PYJl0DIIB0 

n□Mep:,IGfB8DIIH8 

Bee 3TH npe,llOCTOp□ll<HOCTH {3KpaHHpoBKa Mar"HHTH□r"O n□nR, H 

'l'epMOCTa'nfpoBaHHe) fihlnH npetlllPH}ISl'n,I nocne TOro, KaK e ttyneeo0 GePHff 

H3MepeHHH Mhl o6Hapy,KHJIH CHC'l'eMaTH'-leGKOe CMemeHHe reHepa-r□pttoro H 

peneptthlX OHKOB B y-cneKTPe, SIBHO 3aBHCSID{e8 OT n□nOJKeHHSI llffl'eKTOpa 

OTHOCH'l'ellbHO Mar"HHTH□r"O nOnSI H OT Ol<PYJl0DIIB0 'l'eMnepa-rypLL 3a. BpeMSI 15 

- 30 MHHYT 3TO cMemeHHe t10CTHrano 10 

nepe'-IHCneHHhlX Hep He npeBl,IIIIBlIO 1 38. 

30 38, a nocne np.-iHRTHR 

YnpaeneHHe Ha60poM HH(llOpMaUHH, ee HaKOnneHHe H neJ)l3H'fflaSI 

o6pa6o'n<a OCymecT'BIISUiaGb c nOHDlllblD PC/XT Ilpaeeu-16, a OKOH'-laTeJlbHaSI 

o6pa6o'n<a c noMOlllblD PC/AT "Videot.on-286" CxeMa per--HCTPHPYDJle0 

annapa-ryp1,1 npHBet1eHa Ha pHC. 6. 

Pell<HM pa6oThl yc-raH□BKH fihln cnet1YDnHM. 8 'l'e'-leHHe 15 MHHYT 

npoH3EIO,llffnCSI Ha6op cneicrpa y-KBaHTOe, H3nyqBeMhlX o6paaQOM B 

HanpaeneHHH "no nonJD"; 3aTeM nnaTltlClpMa c tlffl'eKTDp□M noeopa'-IHBanacb Ha 

180°, H CHOBa B 'l'e'-leHHe 15 MHHYT HafiHpanCSI cneKTP y-KBalfl"OB, HO yze B 

HanpaeneHHH "npoTHB nOnSI". 8 o60HX CJIY'-IBSIX, KaK yze r"OBOpHnOCb, 
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OroiOBJ)eMeHHO C y-cneKTPOM 
56

Co perHc-rpHpc)BanHCb Ta!<lke peneptn,ie y-nmot 

·1836 K:3B H 2614 K:38 (
88

Y H 
228

Th ). nonY'-leHHNe Tal<HM o6pa30M ,llBa 

y-cnelCTpa. 06pa30ED>IBaJIH OroiO H3MepeHHe, KDTOpoe B BH,lle OT,llenbflblX CllaHnOB 

C oqepe.nm,IMH nopsuu<oBl>IMH HOMepaMH aanHCblBaJIOCb Ha TBeJ:)tlblJII J:IHCK 

nocne qero BCSI npoueaypa noBrOpstnacb. TTPH 3TOM BO epeMH 

PC/XT, 

Ha6opa 

oqepero1off nap1,1 cneK'rpoe npoH3BOt:1Hnacb aBrOMa'nfqecKaSJ npe,llBaJ:>HTenbHasI 

-HMn. 
reHep. 

"ORTEC" 
419 

GeCLD
t:leT. 

YcHn. TTpe,llB. 'l 
• __ .... , _ ... r---'i'-

.Ihm. 
YcHn. 

"ORTEC" 
572 

AU TT 
"Sehl umberger" 

7157 

8hlCOKOe 

Hanpst}I(. 
"ORTEC" 

459 

Jhm. 
YcHn. 

"ORTEC" 
572 

AUTT 
"Sehl umberger" 

7157 

TeJ:)MC)CTaT 

llHcnneff 

0/1;-1 

11HTeJ:)(l> . 
llHcnnes1 

KH-044 

-· Ddlit ii 

11HKpeM. 

3anHCb 
K.l}-019 

TTaMHTb 

K.l}-024 

AUTT 
"POLON" 

701 

11HKpeM. 

3anHcb 
K.l}-O 19 

TTaMHTb 

K.l}-024 

llHcnneff 

0/1;-1 

11HTeJ:)(l>. 
llHcnnes1 

KH-044 

Ko.n
ponnep 
KK-009 

H a r H C T p a n b K A H A K 

nepcoHanbHLlff KOMnbJOTeP 
PC/XT "TTpaeel.l - 16" 

TTPHHTeP 

PHc.6. CxeMa perHctpHpyiomeff annapaTypI,L 

14 

o6pa6oTKa npetlblllYilteff napt,1 c BNBOtlOM pe3YnbTaTOB 

noBblWeHHH Ha,lle}l(HOCTH annapaTypl,I H anH YMeHbllieHHH 

Ha nJ:)HHTep. tI1m 

BIIHHHHH ITPOl.lecca 

ycHneHHH H o6pa6oTKH CHrHana Ha pe3Ynb-ra-r BCSI cneKTPOMeTJ:)HqecKaSJ 

annapaTypa, HaqHHaH C ycHnHTenH, 

CllaKTHqecKH BMeCTO oaHoro ecer.na 

6bLJia npotlY5nHpoBaHa, TaK qTQ 

nonY'-!anOCb asa KBa3HHe3aBHCHMblX 

pe3ynhTaTa, COOTBBTCTBYJOIIIHX y-cneKrpaM, 3aperHCTJ:)HpoBaHHblM 0,llHHM H TeM 

ll<e .ne-reKTOpoM, HO o6pa60TaHHblM J:IBYMH pa3HblMH 3JleKTPOHHblMH Tpa}<TaMH. 

f1aTeMaTHqecKa5I o6pa6oTKa Ta!<lke npoH3BO,llHnacb He3aBHCHMO, a nonY'-leHHbDil 

peaynbTilT aaTeM ycpeaHHnCH, nJ:)HqeM B KaqecTBe pe3Ynb THPYJ(JIIleff 

norpelIIHOCTH HCnonbaoaanacb MaKCHManbHaH H3 norpelIIHOCTeA ycpeaHHeMblX 

eenHqHH. 

Beere 3a epeMH 3KCneJ:)HMeHTa < 2 ceJ:)HH no 7 CYTOK c aeyxHet:1enbHblM 

nepepblBOM, He cqHTaH npo6Hoff "HyneBOA" ceJ:)HH, BO epeMH KOTOpoff 

BblHCHHnHCb B03MO}l(ff0CTH annapaTypl,I H noa6HpanHCb onTHManbHble pe*HMbl) 

6blJTo nonY'-!eHo 362 + 472 cnel<"fPa., TO ecTb_, 181 + 236 

KOTOpt,IX e "xono,llHOM" COCTOHHHH o6pa31..1a (T.e. nJ:)H T :,, 17 

H3MepeHHff, 

MIO - 165 

H3 

+ 

217 H3MepeHHff. KanH6poBKa Kall<JlOro cneK'IPcl npoH3BOJ:1Hnacb He3aBHcHMO, no 

penept{blM y-nHKaM 
88

Y H 
228

Th . 3aTeM C IlOMOIJlblO HenHHeffHOff noaroHKH 

napaMeTpoe onpeaenHnHCb pa3HOCTH SEexp. B nono*eHHH 
y 

y-nHKOB 1238, 

1360, 1576(/lB-2598), 1771, 2015, 2087(08-2598), 2598, 2691 <OB-3202), 

2742(08-3253), 3009, 3202 H 3253 K38 
56

Co. ~- H3 aeyx 

npoee.neHHblX ceJ:)Hff HaqHHanacb H 3aKaffqHBanacb H3MepeHHHMH y-cneKTPOB B 

"-rennoM" COCTOHHHH o6pa31..1a, ITJ:)H TeMnepaType OKDnO 0.6 K, qTQ 

COOTBeTCTByeT ITDnHOMY OTCy-rc-n3HIO OJ:)HeHTaQHH. B "xonoaHoM'' }Ke COCTOHHHH 

KOHTponb 3a c-reneHblO opHeHTaQHH ITpoBO,llHnCH no HHTeHCHBHOCTH y-nHHHff 

2598 K38 H 1238 K38, anH KOTOpt,IX 

H3BeCTHnl C xopomeA TOqHOCTblO. 

BenHqHHnl A H U 
2 2 

(CM. <lDPMYnY 6) 

nocKOnbK:y ypoBeHb 3445 K38 Ha 100% aacenHeTCH nepexoaoM 

raMOea-Tennepa (4+ ➔ 3+), TO K03tlXIJHL1HeHT U anH y-nHHHH 2598 K38, 
/23/ 2 

cornac:Ho tlaHHblM H3 , paBeH 0.9047. HynbTHnDnbHOCTb 3TOff y-nHHHH, 

onpeaeneHHaH e pa6oTe /2
5
/, npe,llCTaBJJHeT C06off CMecb Ht + E2, 6 

-0.27(~~). H K03¢(1Ml.lHeHT A anH Hee paeeH 0.79 ± 0.13. 
2 

8TOpoA y-nepexoa (1238 K3B) npoHCXO,llHT Me}l(tly YPDBHHMH 4•➔ 2· 

H HMeeT MYnbTHnDnbHOCTb E2, qTQ lVIH K0311XIML1HeHTa A2 ,llaeT 3HaqeHHe 

-0.4477. 3aceneHHe ypoBHH 4+ (2085 K38) npoHCXO,llHT TpeMH nYTHMH. 

Bo-neJ:)BblX, Ha 33% 3TOT ypoeeHb 3acenHeTCH (3-nepexoaoM c OTHOllieHHeM 

IM 1
2 

/ IM f 2• 0.0083 /2
6

/ 8o-Br0pt,1X, Ha 46% npoHcxoaHT 
F OT 

Kac:KaaHhlMH y-KBaHTaMH MYnbTHnonbHOCTH H1 ncx::ne :c,neKTPOHHoro 

aaceneHHe 

3aXBaTa 

HaKOHeL(, THna raMOea- Tennepa Ha paanHqHble ypoBHH co + 
CnHHOM 3 . 

E2 (2%) 

11, 

r-KBaHTaMH B-TpeTbHX, Ha 21% ypoeeHb aacenHeTCH H1 (19%) H 

nocne CMeJUaHHnlX < F +GT) pacnaaoe Ha ypoBHH co cnHHaMH 4+_ B 
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peaynhTa-re ycpetlHeHHR 3Ha4eHHe K03Cl><lMUHeHTa u2 tlnR r-nHHHH 1238 K38 
OKBal>IBaeTCR paBHI,IM 0.817 :t 0.012. 

IlOnpaB04HhD'I K03Cl)<lMUHeHT Q2, Y'lWl'blBaDl!HH re□MeTpH'fec!Ofe pa3Mepi,i 
Hcn□nb30BaHHoro HaMH n□nYKOaKCHaJibHoro 

(l)Opt,tyne (7) H tlnR 06eHx r-nHHHH paBHRnCR 

BCex r-KBaHTOB c E/': 1 H3B COCTaBHn 0.992). 

tleTeKTOpa, 6bUI BbNHcneH no 

tlnR 

10 

9 

8 

1238 keU - Peak Intensity (rel.) 

0.975 (K03Cl)<lMUHeHT Q 
1 

7 ·--...-<:~.-:·•• . ..,._.,,.,,,,_._,.~.~~----~~-:4-:;,;~-----0'-;..-,,:~·::.-...-,..,;,,,.,.,,,.,_.,,,._,.-.....-,~ 

6 

5 

4 

3 

2 

i i 
600 mK 17 rnK 600 mK 

Measurement Number 

PHc. 7. OniOCHTenbHaR HHTeHCHBHOCTb r-nHHHH 1238 K3B 

(KBJl<,llaR TO'fKB COOTBeTCTByeT OtlHOMY 15-MHHy-n-{OMY H3MepeHHJO). 

113 PHCYHKB 7' ~ro nDBetleHHe HHTeHCHBHOCTH OtlHOH H3 3THX 

nHHHH BO EJpeHR 2 cep.HH, BHtlHO, 'fTO c-reneHb OPffeHTat.tHH Rt1ep ,:;6 Co 6b1Jla B 

"xon□tlHOM" COCTORHHH nOCTOSIHHOH (He60nblIIOH HaKnOH nnaTO COOTBeTCTByeT 
nePHoay nonypacnaaa ,:;6 Co). BbNHCneHHR ·no (l)OPMYnaM <8-10) tlalOT ansi 
r-nHHHH 1238 H 2598 K38 CpetlHHe 3Ha4eHHSI B2 paBHl,Ie 0.61 

06eHx CePHH, 'fTO noaBonSieT, HCnonbaySI (l)OPMYnhl (11) H (12) 

K03Cl><lMt.tHeHTOB X H f 
1 

cneaYJ(JIIIHe ouett!Of: 

I X I ~ 0.59 :t 0.02 

If 
1 

I ~ o.70 :t 0.01 • 

16 

± 0.02 

nonyqHTb 

ansi 

tlnSI 

(29) 

(30) 

PE3YJD:,TAThl 

Ha PffC. 8 nPffB8t1eHhl 3KCnep.HMeHTal'lbHble atta'feHHSI 

CtlBHr□B, nonytleHHble BO BTOpDH cep.HH tlnSI r-nHHHH 2598 

noKBaaHO HX CTaTI-1'.CTH'fecKOe pacnpeaenettHe <cyi,u,ia 

tlHCnepcHSIMH, paBHhlMH OIIIH6KBM tcall(AOr□ H3MepeHHSI ). 

0-.-Line ~•er Shift SE • +12<2) eU 

aonnepoBCKHX 

K3B; TaM ze 

rayccHaHOB C 

+200 .u 

-2ID eU 

PHc. 8. /lcmnepoBCKHe CtlBHrH r-nHHHH 2598 K3B. 

{ l<aJKAaR T04KB coo-n38TCTByeT CtlBHry MelK.lIY tlBYMSt 15-MHHY"fflblMH 

H3MepeHHSIMH np.H ,P ,. 0° H ,p '" 180° SEe><p. 
y 

E,p=o 
y 

Erp= 100_ ) 
y 

nocne ycpetlffeHHR nonY4eHHhlX CABHJ""OB no 217 "xonoAHJ,IM'' H3MepeHHRM 

n□nytlHM Cpetlffee 3Ha'feHHe C,lV:MJ"a, paBHoe +13 ± 2 3B, 'fTD BecbMa 6nH3KO 

K OllGftlaeMDMY 3Ha'feHHJO C CM. (l)Opt,tyny 28 ) . 

B Ta6JIHQe 2 nPHJ38t1eHhl CpetlHe-B3BemeHHble 3Ha'feHHR nonnepoBCKHX 

CtlBHrDB SE.," P • , 3KCnepuMeHTanbHO nonY4eHHhlX 
y 

B 06eHX cepHRX tlnSI 

nepe4HcneHHhlX Bhllll8 y-nHHHH. TaM ze nPffB8t1ett1,1 KHHeTH'lecKHe 3HeprHH 

{ E ) H npo6erH ( R ) HOHOB 0Ttla4H, 
R . 

a TaKJKe Bl,14HcneHHble c 

HCnonbaoBaHHeM (l)Opt,tyn (15), (19), (20), (22), (23), (25), (30) H B 

npennonozeHHH, 'fTO C B • -1; f > 0 ) 3Ha'feHHSI F , F H 
. 1 1 2 

Pacxo-.aeHHSI Mez.ay H3MepeHHhlMH H Bl,14HcneHHhlMH 3Ha'feHHSIMH 

CtlBHr□B MOryT 61,1Tb 06ycnOBneH1,1, BO""nepei,ix, HeTO\OU,IM 
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-00 

THn Ei ~ *) ER e c. '! R 
Ft Fz 

SK' 11 
( 

pacna.zta (K3B) (K3B) (K3B («Pc) (HII) csB) 

4+➔ 4+ 4100 3253 2.0 62 0.16 0.70 0.37 + L9 
GT (+F) ±11 ±0.09 ±0.05 ± 0.2 

OB(3253J + L9 
± 0.2 

2015 + Ll 
± 0.1 

4+➔ 3+ 4049 3202 2.5 10 0.03 1.00 0.89 +14.5 
GT ± 4 ±0.01 ±0.07 ± 0.1 

OB(3202) +14.5 
± 0.1 

4+➔ 3+ 3856 3010 4.7 39 0.16 0.72 0.50 +13.5 
GT ± 8 ±0.10 ±0.06 ± 1.9 

1771 + 7.9 
± 1.1 

4+➔ 3+ 3445 2598 11.9 38 0.24 0.48 0.51 +12.3 
GT ±11 ±0.16 ±0.09 ± 4.2 

OB(2598) +12.3 
± 4.2 

.ltB(2598) +12.3 
+ 4.2 

1360 + 6.5 
± 2.2 

4+_:. 4+ 2085 1238 58.7 920 13.14 0.00 0.03 + 0.0 
(GT) ±170 ±0.01 ±0.01 

C p e .zt H e e 3 H a q e H H e K O 3 ~ ~ H Lt H 8 H T a 

*) OB, .ItB - nHKH 0.ztHH0qff0ro H ,ltBORH0ro BW18Ta •. 

T a 6 JI H Lt a 2 

sE}-'' S~KCil BSKCil. B:3KCil. 

(3B) (3B) 
; i ! : 2 ! 

+ LO - 0.8 - -
± 0.1 ± 2.2 

+ LO - 4.1 - -
± 0.1 ± 4.5 

+ 0.6 + L3 - -
± 0.1 ± 2.5 

+12.8 +11.7 -0.81 -0.91 
± 1.1 ± 3.4 ±0.24 ±0.34 

+12.8 + 9.0 -0.62 -0.70 
± 1.1 ±16.0 ±1.08 ±1.28 

+ 9.4 + 6.7 -0.49 -0.71 
± 1.2 ± 6.5 ±0.55- ±0.78 

+ 5.6 + 3.9 -0.49 -0.70 
± 0.7 ± 1.1 ±0.21 ±0.29 

+13.1 +12.3 -1.00 -0.94 
± 2.4 ± 1.1 ±0.43 ±0.25· 

+13.1 +1L5 -0.93 -0.88 
± 2.4 ± 1.:3 ±0.46 ±0.30 

+13.1 +10.1 -0.82 -0.77 
.+ 2.4 + 2.3 ±0.46 ±0.31 

+ 6.9 + 5.3 -0.82 -0.77 
± 1.2 ± 1. 7 ±0.54 ±0.39 

+ 0.2 + L2 - -
± 0.7 

.. B .. -0.70 -0.83 
±0.13 ±0.12 



¢;.lKIUPDB F (H3"" 3a 6onblll011 norpeWHOCTH BpeMeH llG13HH Y}X)BHeH T H/HnH 

H3""3a Hcnonb30BaJiHH HellOCTaT04HO f<Oppel<TiiblX HOtleneH noaeaeHHH HOHa 

OTlla4H) H, BQ-BTOpbIX, OTnH4HeM 8 OT -1. He OCTaHaBIIHBBHCb Ha nepeoM 

-nYHKTe, HaHtleM 31<Cnel'.)HMeHTa.JJblttlle 3Ha4eHHH I Bexp. I: 

f 
8

exp. , 1 , Z > 

'tro KaCaeTCSl 3Haf<OB H3MepeHHblX BenH4HH B .. xp., ft X H 

Tal<lt<e 3HaKa MarHHTHOro MOMeHTa H/lpa µ, TO, cornacHO <lJOPMYnBM 

(tt) H (19), OHH CBSlaaHbl Mell<llY C06OH cnetlYJCUIHM 06pa30H : 

sign ( SEexp.) • - sign ( B ) · sign C f
1 

) 
r 

sign ( f 
1 

) • sign C X ) ,. sign C µ ) 

(31) 

SEexp. a 
y • 

(2), (3), 

(32) 

(33) 

0606inast <lJOpMYnLI (31 33), nonyqHH J<DppenHUHOHHOro 

KO3Clxt!HUHeHTa Bexp. c yqeTOM ero 3Hai<a cneaYJ(Jlllee BLlpalleeHHe 

8"xp, <t,Zl = - sign ( µ ) 

HHLIHH cnoeaMH, ecnH HarHHTHbJH 

/ ISE(t,Z> 
r 

HOHeHT H/lpa 

(34) 

non□>KHTeneH 

( µ > 0 ) , TO H/lpa llDn>KHbl OpHeHTHpDBB"n,CH .. no nonm11 < f 
l 

npH 3TOH cnHpanbHOCTb HeHTpHHO OTpHUaTenbHa < B < 0 ) , 

0 

TO 

); ecnH 

HeflTpHHO 

llOnllQ-ILI npeHHYJlleCTBeHHO BWJeTIITb npOTHB cnHHa (a cneaoeaTenbHO, H 

TTpDTHB nonH). llo4epttHe llOn>KHLI npJ-t06peTIITb 

npoTHeonono>KHyio CTOp□Hy, T. e. "no non10", H nOTOMY y-KBaJi'TN, 

BhlneTalOIJIHe "no non10", llDn>KHLI H3""3a 3Cl>IJ)eKTa llonnepa 6LITb "ll<eCT4e", 

B 

TOJKe 

4eM 

y-KBaJi'TN, BhlneTalOlllHe npOTHB nonH. B peaynbTaTe, BenH4HHa SE 
y 

llDn>KHa 

6LITb nonollG1TenbHOH, 4TO H Ha6nlOllanOCb B HameM 

HeT OCHOBaJiHH COMHeBaTbCH B peaynbTa-rax pa60T 

31<CnePHMeHTe. noc1<0nbKY 

/3, 8-11/ 
YJ<B3blBaDIIHX 

Ha OTpHUaTenbtlblH 3HaK f<D3$1JJHUHeHTa B, TO, nonarast B 0, npJ-tXOtlHM K 

BblBOtlY, 4TO H/lpa "
6 co t1eHCTBHTenbHO OpJ-teHTHpYJOTCH "no non10", TO 

4TO HarHHTHLIH HOMeHT "
6
Co nono>KHTeneH : 

sign C µ ) • + 1 . 

ecTb, 

(35) 

:nu cornacyeTCH C CHCTeHBTHf<DH HarHHTHblX HOMeHTOB cocet1HHX Htlep 

( !SZ, " 4 • " 6 Mn, !S!S, !S?, !SD, !S<>,. 6C>Co ), MarHHTHblM HOMeHTOM Y}X)BHH 

847 K38 B H,llpe "
6
Fe H llaHHblMH no BCHMMeTpHH {rH3.llyqeHHH, nonyqeHHblMH B 

pa60Te /26✓_ 

Jl,JJH TeX y-nHHHH, rt1e 3Cl>IJ)eKT aei:tCTBHTenbHO tlOnJKeH npoHBnHTbCH, 

3Ha4eHHH B"xp. '
1

•
2
', ~HcneHHLle no <lJOPMYne (34) c yqeTOM (35), TaKll<'e 
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npe,nc-raa.neHbl B Ta6nm . .te 2. TaM JKe np1-taet1eHa wroroBa51 aenH4HHa 

K03Cll(IMUHeHTa yrnoaoH cnHH-HeHTpHHHOH KOppeJIHUHH <B""'P· '1•
2'>, 

nonyqeHHasl B pe3llllbTaTe ycpe.nHeHHH Bexp. '
1

•
2

' no ·yi<a3aHHblM y-nHHHHM 

( B exp. (1)> = ( - ) 0. 70 ± 0. 13 (36) 

( B exp. '
2 '> = ( - ) 0. 83 ± 0. 12 • (37) 

AHanH3 tlaHHblX H3 Ta6nHLlbl 2 no3BOnHe-r c,nenaTb cne.nYJC)IIIHe BblBO,llbl. 

Bo-nepsblX, B npe,nenax norpeWHOCTH, ace pe3ynbTaTbl He np□n,1aopet.1aT 

paHee nonyqeHHblM 3Ha4eHHHM B, 6nH3KHM K -1 (CM. Ta6nHUY 

Bo-BTOpblX, ace nPHae.neHHble 3Hat.1eHHH 8
exp. 

HMeJCJT OtlHH H 'JUT 

1 

JKe 

). 

3HaK 

< ecnH cnpaae~nHBD y-rBePl«JleHHe <35), 'IU 3'IUT 3HaK MHHyc ), a 

,nonnepoacKHe C,llBHI""H .nnH y-nHHHH, pa3PffJKalOIIIHX OTHOCHTenbHO .nonroll<HBYUIJfe 

COC'IUHHHH co CnHHOM 4 .,- , KaK H Oll<H,llan□cb, 6nH3KH K Hyruo. Bee 3'IU 

yi<a31>IBaeT Ha pa60TDCn□c06HOCTb npe,nnOlKeHHOR Me'IU,llHKH HCClle,llOBaHHH 

( l,I - I ) KOppeJIHUHH. B--rpeTbHX, Ha6nJQllaeTCH HBHasl 3aBHCHMOCTb 

3Ha4eHH0 Bexp. (1) OT yp□BHH, 3aCenHeMOro B tlaHHOH BeTBH pacna.na. TaK, 

3Ta aenH4HHa COCTaBnHeT, B cpe,nHeM, -0.80 ± 0.23 ,nnH yp□BHH 4049 K3B, 

-0.49 ± 0.20 .nnH yp□BHH 3856 K3B, H -0.90 ± 0.23 .nnH yp□BHH 3445 K3B. 

TaKOH 60nbWOH pa36poc CEM,lleTenbCTBY8T B n□nb3ll' nPHMeHeHHH BTOp□H 

MO,llenH ( pa36poc CCJOTBeTCTBYIOIX eH 3Ha4eHHH e""P· '2', KaK 3'IU EM,llHO 

H3 Ta6nHLlbl 2; He TaK aenHK ). B-4eTBep-r!,IX, OTH□cHTenbHO 60JlblllaS1 

norpeWHOCTb KOHe4HblX pe3YnbTaTOB 06ycnoanHBaeTCH Hey,noaneTBOPl-fTellbHOH 

'IU4HOCTblO, C KOTOp□H H3BeCTHbl BpeMeHa ll<H3HH yp□BHeH ( 

Hanf)HMep, ,nnH y-nHHHH 2598 K3B .nonnepoacKHR C,llEMr H3MepeH c 

T ). TaK, 

'IU4HOCTblO 

9%, 'IUr,na KaK era -re□peTHt.1ecKOe 3Hat.1eHHe HMeeT norpeWH□cTb 45% R 

BenH4HHa 3Ta, He Y'I~ B03MOJICHYIO HeKOppeKTHOCTb MO,nenH noae,neHHH 

HOHa OT,lla4H, 06ycnoB.11eH_a nHWb 6onbw□H OIIIH6KOH AT. TTo3'IUMY tlnH 

nonyqeHHH C nOMDlllblO npe,nnolKeHHOH Me'IU,llHKH 60nee ,llOC'IUBepttblX 

pe3YnbTa'IUB He06XOtlHMO HnH Y'JU4HHTb 3Ha4eHHH BpeMeH T, HnH BCJ06me 

H36ell<aTb 3THX i,o,nenbHblX oueHOK, HanpHMeP, nonHPH:JYH H,llpa B ra3e 

a'IUMHOM nyqKe ny-reM onTH<ICCKOH 11.:ll<il<IKll. 

HnH 

3AKJJIO<!FJ Il1E 

TTpc,nnolKeHHilH MC'IUtll-fKa no=nHeT 1-1:ccne.noaa-10 H.npa, 

3neKTpoHHblM 3axBa'IUM C 06pa30BaHHeM tlOCTa'IU4HO 

pacna.nannHeGH 

KOp□TI<DJKHBYIIIHX 

BD36Yll<tleHHblX COC'IUHHHH. H3MePffeMble nPH 3'IUM .nonnepoacKHe C,llEMrH 

yrnoBOR y-nHHl-fH Hecy-r B ce6e HH(llOpMal.lHIO O K03Cll(IMUHeHTe ( V I ) 

KDppenHUHH, 3HaKe H aenH\IHHe MarHHTHOro M:IMeHTa pacna.llaDll8r□cH H,llpa, a 
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TaKJKe O noae.neHHH HOHa OT,lla4H B KP1-fCTil.llnH4eGKOH peme-nce. Cne.QYEIT 

o-n-te'THTb, 4'IU npe,nnoJKeHHasl Me'IU,llHKa OCTaeTCH pa60'IUCnoc06HOH H B 

cnyqae Io,,.r = 1/2 , KDr.na cornacHo (llOJ:)MYne (6) Tpa,IU{LIHOHHl,18 

H3M8peHHH aGHMMeTPffH y-H3ny<leHHH .QalOT 'IUZllecTBeHHO HYneBOR pe3llllbTaT. 

He'IU.nHKa M:IJKeT 6b1Tb n□ne3HOH nPH H3y<leHHH CnafiblX H caepx'IUHKHX 

B3aHM:l,lleHC"IBH0, a TaKJKe flPH Hccne,noBaHHHX, CBH3aHHblX c 

-raep.noro -rena. 

(lB,13HK00 

ABT□pbl flPHHOCHT 6naro,napttOCTb IIl.BpHattc□H, 1Il.3anaposy, E.H.JJH, 

H.H.HHxaRnosy, A.'1>.Hosropo,nosy H kl.H.OcTaHeBH4y 3a n□M:llllb B 

3KCneP1-fMeHTa H B TeOpeTH4eGKOH HHTepnpeTaLIHH pe3YllbTaTOB. 
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Eropoe B.r. H p;p. 
Hccnep;oeaHHe cmm-HeHTPHHHOH yrnoeofi 
KOppenHQHH npH pacnap;e OpHeHTHPOBaHHbJX 
Rp;ep !5 6 Co 

,[{6-90-358 

PaspaoOTaHa HOBafl MeTOAHKa HCCnep;OBaHHfl cnHH-HeHTpHH
HOH yrnoeOH KOppennQHH npH 9neKTpOHHOM saxeaTe, OCHOBaH
Hafl Ha HSMepeHHH .o;onnepOBCKHX CABHrO~ 9HeprHH raMMa-KeaH
TOB, conpOBO)K,Qaro~ pacnap; opHeHTHpOBaHHbJX np;ep. Ilo 9TOH 
MeTOAHKe Hccnep;oeaH pacnap; np;ep 156Co, opHeHTHpoeaHHblX 
MarHHTHbJM noneM Fe-MaTpHQbl npH TeMnepaType 17 MK; ,l:vlfl 
ra.MMa-nHHHH 2598 K9B nonyqeH p;orilleyOBCKHH CABHr 
+ 12 + 1 sB' ttTO noseonfleT cp;enaTI:,. BblBOA O nMO)l(HTem,HOM 
9Ha.Ke MarHHTHOrO MOMeHTa flA,a 156Co H OQeHHTh noeep;eHHe 
HOHa OTp;attH 156Fe B KPHCTMnHtteCKOH pemeTKe Fe. 

PaooTa e~nonHeHa e naoopaTOPHH R.o;epHblX npo6neM OIDIH. 

IlpenpHHT 06.e,llHHelDloro HHCTHTyTa IIA8PHWX HCcn8AOBUDIA. ,lly6Ha 1990 

Egorov V.G. et .al. D6-90-358 
Investigation of Spin-Neutrino Correlation 
in Decay of Polarized 156Co Nuclei 

A new method for spin-neutrino angular correlation 
research is. developed. The method is based on the gamma
quanta Doppler shift measuring at the electron capture 
in polarized nuclei. The method has been applied for in
vestigation of 56Co nuclei polarized at .the temperature· 
of 17 mK iri iron host. The Doppler shift of gamma-line. 
2598 keV was found to be +12 + 1 eV, which allows the 
conclusion about the positive-sign of 56Co nucle•~~ mag
netic moment and about the recoil 156Fe behaviour in Fe 
host. 

The investigation has·been performed at the Laborato~ 
ry of Nuclear Problems, JINR. 
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