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1. BBEAEHHE 

0CHOBHO~ aap;a~e~ HBCTOR~eW pa60T~ RBJlfi€TCR ~3Y4€HH€ oconeH

HOCT€\4 Kopp€JlRLJ;t.-H1 M€}1{,D;Y napLJ;'-'fBilbHbiMH pap;HBU,HOHHbiMI-1 WHp\IIHaMt.-1· 

!It npHB€A€HHbiMit1 H€illTpOHHblMitl WHPHHBMI-1 S -pe30HBHCOB B peaKl.I;H\.1 

154 Gd(n' y )155'Gd. npe,o;eapi·1T€JlbHbl€ p€3YilbTBTbl 'Kaca~H€CA 3TOH 

npo6neMbl, npi-1B€A€Hbl e pa6oTe :11, r,o;e npeAcTaeneHbl p;aHHble Ha

wero aHanHaa KoppenRu;H-tt~ 111 A11A APYrHx AedJOPMHPOBaHHbiX RA€P. 

Ha1t1F;onee 4€TKI-1e 3dl¢eKTbl KoppenA-u;HH W);1PIAH HafintOABJH.Kb e pe

at<u;HI-1 saxeaTa HeihpoHOB e lo130I1~t~posaHHbiX p-peaoHaHcax AAPBMI-1 

e Maccoso~ o6nacTH A ~90-100 121 .3TH 3ffi$eKTbl YABnocb e onpe

,o;eneHHOH Mepe o6'bJ=!CHHTb B paMKBX MOA€1U-1 8BJl€HTHOro HelliTpOHa/3.: 

(TaTVICH11..1€CKM ,D;OCTOB€PHbl€ 3cbe!J€KTbl KOppe11.RLH1VI HBfiiliOABJU1Cb TaK

}K€ npH 3BXBBT€ H€~1Tp0HOB B S-pe3oHaHcax .Qeci:JOpMY!pOBSHHbiM\11 A,Q

pSMVI C He~eTHbiM ~HCJ10M Hel::hpOHOB 1?3yb-'4, 5 ' VI 1S7Er 161 , T.e. 

,Qame s Tex cny~aAx, KOr.Qa sKna.Q MeXSHH3Ma eaneHTHoro He~TPOHa 

,Q0n>K€H 6b1Tb CY~€CTB€HHO nQHVI}I(€H. 0,QHSKO 8 pa60TSX/!,5, 6 / 3H1 

Heo}I(H.QaHHble cny~a\.1 KoppenAL.41t1H w~t~pHH y,Qanocb Ka~ecTseHHO of5bAc

HHTb B PSMKSX KBS3VI4SCTH4HO-~OHOHHOi1 MO,Q€11\11 (OilOBbeBa /7/. Ca

MbtMitl y0€,QitiT€IlbHbiMY1 apryM€HTSMVI 8 npVIB€,Q€HHbiX BbiW€ npVIMepax 

B nOflb3Y TSKOro ofibACH€HHFI .ABilAIOTCR ,Qt'.S 3~$€KTS: 

1 I HBillt!~He KoppenAt.tHH M€}1(.QY napt.tHanbHbiMitl pa.QHSI..\"'OHHbiMH WH

P"'HaMvt H np\118€,Q€HHbiM"' H€~TPOHHbiMVI WVIpvtHSMitl ,Qilfl T€X napl..\i-1SJ1b-

HbiX pa,Qitlai..\I-10HHbiX WHpHH, KOTOPbl€ COOTB€TCTByiOT El-nepeXO,QSM 

HS ypOBHVI A,Qpa-npo,QyKTa C C\llllbHQi::f Hei::fTpOHHOI~ .QBYXKBS3Y14SCTH4-

HOi::f KOMnOH€HTO~ (s 0 , Sf), r,Qe So.- 0,QHOKBS3HI..ISCTI-14HO€ OCHOB-

HO€ COCTOAHH€ A,QpS-M\IIW€H"' \II Sf- J1106oe O,QHOKBS3VI4SCT\II~HO€ CQ

CTOAH\11€ C OTPVII..\ST€J1bHO~ 4€THOCTb~; 

2/ OTCYTCTBVI€ KOppe!l.AI..\VIH ,QilA napi..\VIailbHbiX pa,QHSLJ.VIOHHbiX W\.1-

pVIH, COOTB€TCTBYIO~I-1X nepexO,QSM Ha OCTSilbHbl€ ypOBHVI. 

4TO KacaeTC.A 3SX8STS H€i:1Tp0HOB 4€THQ-4€THbiMVI ,Qe¢opMHpOBSH

HbiMVI A,QpaMH, KpOM€ npe,QBSpHT€IlbHbiX P€3YilbTSTOB /1/ nO H3y4ae

MO~ 3,Q€Cb peaKI..\VIVI, ,QO HSCTOAu.jero BP€M€HH HeT APYntX Ha,Qe>KHbiX 

CBe,Q€H"'~ 0 CYU-\€CTBOBSHH"' KOpp€IlAUHVI M€}1(,QY W\IIP\.1HaMH. 0,QHSKO, 

C ,Qpyro~1 CTOPOHbl, KBa3H4SCT\114HO-(fJQHOHHSFI MO,Q€11b 171 npe,QCKS3bi

BS€T H€KOTOPbl€ KOHKpeTHbl€ CJlY~SVI KOppeilAI..\111~ WltiPY1H, XSpSKTep

Hbl€ VIM€HHO ,QJlfl 3SXBSTS H€~TpOHOB 4€THO-~€THbiMVI ,Qe¢OpM-HpOBaHHbi

MVI A,QpaM"'. TaK, cornaCHO MOAenH 171 ~OilbWHX 3¢¢eKTOB KOppenB

~VIVt MemAy nap~HaDbHbiMH PSAHSUHOHHbiMVI WHp\IIHSM\11 VI np\.1B€A€HHbiMitl 

He~TPOHHb!MVI W1-1pHHSMVI cne.QyeT o~HASTb AnA El -nepexOAOB \113 
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pe30HaHCOB Ha HeihpOHHble O,QHOKBS31-14aCTI-14Hble YPOBHY1, B TO ape
MR KaK El -nep€XO,Qbl Ha YPOBHY1 TY1na 110,QHa KBS31-1l.laCTHLtS + $O
HOH11 ,qom'<Hbl o6na,qaTb yMeHbWeHHOI~ KoppeJlRLtvte~. BBI-1AY 3TO~ cne
Ltl-1$vtKvt 04€BVI,QH0 1 4TO 8 Lt€11RX 5onee ,Q€TaJ1bHO~ npOB€PKVI KBaavt-
4SCTVI4HO"'IDOHOHHO~ MO,Qenw/7/ VI3Y4€Hvte 3SXBSTa He~TPOHOB ~,QpSMVI 
154'Gd npe.qcTaan~eT HHTepec., 

3Ha4Y1T€JlbHYIO 4SCTb HaCTO~U-\€1~ paF.QTbl 3SHVIMS€T TSKH<e onpe,Qe
Jl€HVI€ 3Hepri-1Pi 1-1 3HS4€HI-1Pi J 71 HI-13KOJ1€>KSU,.\I-1X YPOBHeili ~APS 155'0d, 
8 3TOC1 C8fl31-1 He06XO,QVIMO KOHCTSTY1POBSTb, 4TO 3TS pa6oTa RBJ1R-
€TCR noKa e,QI-1HCTB€HHO~, KOTopaR nOCBR~eHa I-13Y4€HVIIO peaKL,tYll-1 
154'Gd(n,y) 155 'Gd B H30IlVIPOBaHHbiX pe30HSHCSX. 

2. ~3MEPEH~R ~ OF;PAGQTKA lli\HHbiX 

VI3MepeHI-1~ npOBO,QY1J1VICb Ha HMnyilbCHOM f5biCTPOM peaK TOpe t--lflP-30, 
pafioTaiO~€M 8 KS4€CTB€ fiyCTepa B C04€TSHI-11-1 C JlHHeiliHbiM YCI<Opi-1Te
J1€M 3J1€KTpOHOB flYJ-40. 

06pa3€Lt B€COM 29,7 r 1-13 OKHCH 0d 20 3 , o5oraU,.\eHHOili ,QO 5?% 
no J..130TOny 154'Gd, f5bl!l ynaKOBaH 8 81-'f,Q€ nnaCTHHKI-1 pa3MepOM 
6 ,5x9 ,fl CM2 H HaXO,QH!lCR Ha paCCTOfiHI-11-1 5() M OT SKTI-1BHOC1 30Hbl 
peaKTOpa B ny4K€ HeiliTpOHOBo Yron M€>K,QY OCbiO ny4KS H HOPMSJlbiO 
nnaCTHHKH o6paau,a 6bl!1 paeeH 45 o. 

raMMa-KBaHTbl peri-1CTPI-1POBSJlHCb KOSKCHaJlbHbiM ·Ge(Li) -,QeTeKTO
poM c 4YBCTBHT€JlbHbiM o6'beMoM 20 cM 3 • Ocb ,qeTeKTopa f'blna nepneH
.QHKYI1RpHa K OCH ny4Ka HePiTpOHOB, H yron M€>!<AY H€1':1 H HOPMSJlbiO 
06paau,a COCTaBJlR!l TSK>Ke 45°· /l.nR YM€HbW€HI-1~ BI1HfiHVIfl paCC€RHHbiX 
HeC1TpOHOB M€>KAY o6paau.oM 1-1 Ge(Li) -,qeTeKTOPOM noMeU,.\allCR ¢~-tilbTp 
1-13 6 Li

2
CO 

3
• Kan1-1f\posKa 3ct)$eKTHBHOCT~-t .QeTeKTOpa nposo,q"'nacb c 

noMOU-\biO y -KBSHTOB H3 HCT04H"'Ka 2 26 Ra "' peaKu,l-1"' 35Cl(n,y) 8 6 Gl 
HS T€nJlOBbiX Hei/iTpOHSX. 

3Hepri-1R 3SXBSTHBWHXCR HePiTpOHOB onpe,QeilRJlSCb M€TO,QOM BpeMe
HI-1 nponeTa c paapeweHY1eM 70 HC/M • 

.QsyxMepHaR Y1H¢opMaU.HR o speMeHI-1 nponeTa 1-1 of 3HeprHvt y -
KBSHTOB KS>K,QOrO 3aperY1CTPI-1POBaHHOro C06biT],II~ nOCTynana B BH,Qe 
24-paapR.QHbiX enos s 3BH PDP-11/20, r.Qe npoao,Q~-t!lCR ee npe.QaapH
TeJ1bHb1M OT6op H o6ecne4HBS!lOCb ee epeMeHHOe xpaHeHI-1eo ,lln.A 
YMeHbWeHHR ofheMa ],IIH$0pMSLilo11-1 HSKSnJ1~-tBSJllo1Cb Illo1Wb Te co6bJTlo1fl, 
,QJlfl KOTOPbiX 3Heprlo1R y "'KBaHTOB 6bl!la Jm6o HH>Ke 400 K38, !1Hf.Q 
Bb!W€ 4200 K38. nocne HaKOn!1€Hlo1.A Ka>KAbiX 7.048 11 none3HbiX11 C06bi
Tlo1H I-1H$0pMall,lo1R 1-13 38M Bbi,QSBanacb Ha MSrHlo1THY~ !1€HTY. 0KOH4a
TenbHSR copTlo1poeKa eceili HH¢opMaqH"' npoao.Qlo1!1acb Ha 38M EC-1 010. 
MeTO,QHKS HaKOn!leHHR H COPTHpOBKH lo1H$0PMSLII-11-1 onHcaHa 8 /8-10/. 

8 pe3ynbTST€ COPTI-1POBKH fibl!ll-1 nony4eHb1 cneKTPbl 1-13 15 ],1130!11-1"' 
POBSHHblX pe30HaHC08 R,Qpa 154'Gd C 3Hepri-1RMI-1 11 ,SA; 22,33; 
47,07; 49,50; 65,06; 7~,12; 100,7; 105,6; 124,0; 139,2; 14R,4; 
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164,5; 170,4; 211,0 H 224,0 38. rpaHH~bl no Bp€M€HH npOI1€Ta 

A11~ 3T~x pesoHaHcoe paaMe4anHcb no cneKTPY epeMeHH nponeTa 
AJ1fl BbiXOAS y -KBSHTOB, npHHSAJ1e>KaLl\HX nepeXOAY 105,31 K38 B 

pea1:<~t.1H 154od(n.y)155od. 3ToT cneKTP noKaaaH Ha p111c.la3 He-
o6xoAHMO OTMeTHTb, 4TO npH ASHHOM o6ora~eHHH o6pa3~a 11~60~ 
APYroi:1 cneKTP no epeMeHH npo.neTa 6ea AHCKpeTHOro OTRopa 3Hep
nu:::i y -KBaHTOB COAeP>KHT 60J1bWOe t.U<1CJ10 pe30HSHC08 OT OCTSilbHbiX 

H30TOnOB Gd, 4T0 CHJ1bHO HCKS>KSeT HH~OpMa~H~ O·pa3MeLl\eHHH He
KOTOpbiX pe30HSHC08 H3Y4SeMOrO lt130TOna', 3TO MQ)!{HQ 3aMeTHTb HS 

npHMepe HHTerpS!1bHOrO cneKTpa, npHBeAeHHOrO HS PHC.16. 
Tr.mHl!Hble npHMepbl MflrKoi:1 . 1-1 )f(eCTKO~ 4acTe~ y -cneKTpoe , nony

l.leHH~:>rx H3 H30!1YIPOBSHHbiX pe30HSHCOB,nOKS3SHbl HS PHC.2 H l· 
0T.QeilbHble y-cr'leKTpbr o6pa6aTbiBSilHCb Ha 38M CDC-6500 no npo-

rpaMMaM SPANAL H LINFIT Ill/ 
B M.RrKoi:1 l.lacnt y-cneKTpoe fiblno Hai:1AeHO 3R nHKOB, np~t~Ha,Qne-

maiJ.IHX BTOpHl.IHbiM nepexo,QaM s peaKU,HJ.1 154 Gd(n, y)l 55·cd. 3Hep-

rHJ.1 3TJ.1X nepeXO,QOB ,QSHbl B Ta6n, 1, r,Qe TSK)!{€ npH8€,Q€Hbl COOTBeT

CTBYIOil.IH€ HHT€HCI-1BHOCTH, nony4€HHbl€ npH ofipa60TK€ y -cneKTpa 

pe3oHaHca 22,33 38. 
3TOT pe30HSHC .RBJ1.R€TC.R HSH50.nee CHilbHbiM He TOilbKO no a6co

niOTHOMY Cl.I€Ty, HO - npH yl.leTe 3¢¢eKTa nonnnepa - J.1 no 3HSl.I€HI-110 

nonHero cel.leHHR e MSKCHMyMe; Ail.R Hero na0 f/1((3, 0) = 7,91. 
TaKHM o5pa3oM, e cnyl.lae 3Toro peaoHaHca aaxeaT Hei:1TpoHOB npo

I-1CXO.QHT 8 MSKCHMSilbHOH .Mepe HS noeepXHOCTH o6pa3~a" fi.naro,Qap.R 

3TOMy, Ail.R 3Hepri-1H Ey>150 K3B MomHO npeHe5pel.lb enH.RHHeM caMo

n0rnoi.J.IeHH.R y -KBSHTOB B OfipS3U,e. no 3THM npHl.IJ.1HSM 8 HSCTO.RIJ.I€M 

J.13Mep€HHJ.1 }' -cneKTp pe30HSHCS 22, 3.3 38 npe,QCTSBJ1.R€T C050i:1 HaH-

6onee HS,Q€)!{Hyl0 HH¢OpMSLI,HIO no BTOPHl.IHbiM nepexO,QSM. 

npH SHSJ1J.13€ }f{€CTKOi:1 l.ISCTJ.1 y -cneKTpOB 6b1Il0 HSi:1,Q€HO 35 nep-

8J.1l.IHbiX nepexO.QOB c 3HeprHeH E Y :..- 4300 K3B, Kam,Qbli:1 1-13 3TH X ne

pexO.QOB ,QOCTSTOl.IHO 4€TKO npO.RBil.RJlC.R XOT.R fibl B O,QHOM H3 pe30-

HSHC08, flpH 8bll.IVICJ1€HVIIII J.1HT€HC"''BHOCTea7f nepBH4HbiX nepeXO,QOB nno

IJ.IS,Qb n1-1Ka BTOpH4HOrO nepeXO,Qa ~fi2,3 K38 CilymH.na ,Qil.R HOPMHpOe

KJ.1 HS l.IJ.1CJ10 3SX8S4€HHbiX Hei:1Tp0HOB" 

3HeprJ.1H Itt ycpe,QH€HHbl€ nO BC€M 15 pe30HSHCSM IIIHT€HCIIIBHOCTIII 

nepeHl.IHbrx nepexo.QOB npHee,QeHbl e KOilOHKax 2 H 3 Ta5n. 2. C~t~M-

eonoM IAr 3.Q€Cb "' ,Qa.nbwe o6oaHal.laeTC.R HHTeHCHBHOCTb nepexo.Qa 

1-13 peaoHaHca A Ha ypoeeHb f. 

Ha6op HHT€HCHBHOCTei:1 nepBI-1l.IHbiX nepexo,Qoe 1-13 OTAeilbHbiX pe-

30HaHcos HS ypOBHH C H3B€CTHOi:1 CTPYKTypoi:1 npHBOAHTC.R B Ta6.n.3. 

3.Qecb npe.QcTaeneHbl npHee,QeHHble HHTeHCHBHOCTH I Ar 
0

, y KOTOPbiX 

ycTpaHeHa CHCT€MSTI-14€CKS.R 38BHCHMOCTb OT 3HeprHI-1 y -KBSHTOB E . y 
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YcTpaHeHI4e 3HepreTI4l.lecKoH aaBI4C14MOCTI4 B~TeKaeT 143 npHHU14na 

AeTailbHoro paeHoeecHA "' H3 nmoTe3bl 6p!AHKa/15 -'. Ce4eHHe ay ab/Ey) 
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Ta6JIHua 1 

3HeprHH H HHTeHCHBHOCTH HH3K03HepreTH~eCKHX y -nepexo,o;oB 

B peaKUHH t54'Gd(n, y)155'Gd, Ha6nro~aeMb~ B H30nHpOBaHHOM 

pe3oHaHce 22,31 oB, B KonoHKax 4 H 5 IIpHBe,D;eHbJ 3HeprHH 

Ha~aiThHOrO H KOHe~HOrO ypOBHeft HAP a 155 'Gd, KOTOpbiM 

TIPHIIHChiBaeTCfi ,n;aHHblli: nepeXO,D; 

Ji E I a) Ej6) Et61 

JIBHH.B (Kll~) 'V (KaB) (KaB) 

I 2 3 4 5 

I 86,8±o,3B) ISO, V], 4 86,55 0 

2 95,0±o,3 II,5±r,3 

3 I05,3±Q,3B) 155,7±1,6 105,32 0 

4 120,1±o,4 5,8±1,2 

5 124, 2±o,3 7,6±1,2 

6 129,3±0,4 6,211,3 

7 133,8±o,4 7,2±1,3 

8 139,4±o,3 II,O±r,4 

9 145,8±o,3 1o,o±1,3 

10 149,3±o,2 20,4±1,4 266,62 II7, 99 

11 154,6±o,5 7,5±!.4 

12 161,3!o,2 27,8:!:1,7 { 427.21 266,62 

266,62 105,32 

13 163,z>-0,1 90,3±r,8 268,57 105,32 

14 175,3±o,4 8, 7±I ,3 321,36 146,08 

{ 266,62 86,55 

15 I8I,O±o,1 99,8±1, 5 286,96 105,32 

268,57 86,55 

16 I99,5±o,1 120,.7±1, 7rl 286,96 86,55 

17 aJ2,5±o,8 16,3±1,9 321,36 Il7. 99 

IS 20s,3!o,4Bl I2,4±r ,3 { 326,04 II7, 99 

268,57 60,02 

19 216,4±o,2 26,6±1,4 321,36 105,32 

20 220, 9±o, I 49,3±1, 5 326,04 105,32 

21 227 ,3±o,3 21,7:!:1,4 286,96 60,02 

7 



T1p0.[\0n:IK€HH€ Ta5n.l 

I 2 3 4 5 

22 Zl4,2±o,6 I4,6±I.4 32I ,36 b6,55 
23 240,2±o,4 !8, 7±I.4 326,04 86,55 
24 262,3±o,r roo,o±I.B 367,70 !05,32 
25 268,9±o,6 !4, 4±r. 5 261:l,57 0 
26 286 .• 9±o,I 49,o±r, 7 286,99 0 
27 306,4±o,5 ro,8±r. 7 
28 3I6,5±o,8 6,5±!,7 
29 322,6±o,4 rs,o±r ,8.o.l 427,21 105,32 
30 326,6±o,8 7,2±1,8 
3I 336,3±o,2 37 ,8±2,0 
32 340,4±o,3 sr,8±2,o 427,2I 86,55 
33 345,5±o,2 36,8±2,0 346,06 0 
34 363,8±o,3 50,2±2,2 450,60 86,55 
35 367.4±o,r sr.o±2.4 { 427,21 60,02 

367,60 0 
36 370,3±o,4 !4,8±2,2 488,69 II?, 99 
37 38o,r±r,6 5,4±2,0 
38 39I,3±o,2 5I. 9±2,4 

a 
liHT€HCHBHOC TH ,ZJ;aHhi B OTHOCH'renbHhfX €,ZJ;HHH:o;ax C HOPMHpOBKOtf Iy =100 AITff rrepexo,r:r;a 262,3 K3B. He y~TeHo BnHHHHe caMonorno

m;eHHH y -nyq:eH B MHW€HH o 

G 3Ha~eHHff 3H€prHH ypOBJ-IeH B3HThi H3 pa6oThJ 112 
'. 

B Tiepexo,r:r; Haflmo,o;ancff B peaKIJ;HH 154 Gd(n,y)1 55 Gd Ha Tenno
BhiX HeifTpOHaX /13/ 

r CHnbHbTi'I BKna,o; rrepexo,r:r;a 199,25 K3B B peaKU:HH 155
Gd(n, y l 56 Gd. 

fl. IIpH pacna.n:e 155 c/ 12/ Ha6mo,o;ancR n;y6nen!:hiH nepexo.n; c 3Hep
rHE!i{ Ey,321,83 K3B; no3TOMY nepexo,o;y 427,1 K3B ·~105,32 K3B, 
B03MO:IKHO, DpHHil.D;JT€/KHT TOJlbKO ~ilCTb Ha6.mo,n:aeMorr HHTeHCHBHOCTH. 
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Ta6nm.J;a 2 

PesynbTaTbi orrpe.n:eneHHR t.~eTHOCTH ypoaaeH .R~pa 155,Gd. 

3Ha'tleHH€ 'ti€THOCTH, saKnrot.~eHHoe a cKo6Kax, o6osaa~aeT, 

'tiTO OHO IIPHIIHCbiBa€TCR: CO CTaTHCTH'ti€CKOT{ .IJ:OCTOBepHOCTbiO 

>99%; 3Ha~eHHe 6e3 CK060K rrpHTIHChlBaeTCR: C AOCTOBep-

HOCTbiO >99,9%. 3Ha'ti€HHR HHT€HCHBHOCTeH AaHhl B T€X 

~e €AHHHUax, KaK B Ta6nHU€ 1 

AHaJIIlS AHanas HHTeHCHBHOCTel a 
ycpe,11;1181111HX 

Ey Et llHT8HCHBHOCT811 B OT~enLHHX pe30HaHCSX 

N' (KaBI (nBI 

<r,.t>>. rr E>. 
r,_f rr (xaB) 

I 2 3 4 5 6 ? 8 

I 6435,6 0 !8,4±1. 9 22,33 32,s±I,? 
2 6329,5 106,1 2,gt2,0 + 
3 6166,2 269,4 -1,0±1,9 + 
4 6148,4 28?,2 15,?±2,I 4?,0? 49,8±6,? 
5 6006,2 429,4 I,4±I,9 + 
6 5984,5 45I,O 22,?±2,2 22,33 I08,3±2,? 
? 58?6,1 559,5 II,zi2,2 124,0 5I,3ZS, ?. 
8 5842,8 592,? II,?±2,3 I39,I8 71,8±5,& 
9 5820,2 6I5,4 I? ,3±2,3 I24,0 47,I±ci,? 

10 5620,3 8I5,3 ? • ?±2,3 (-1 
II 5434,5 IOOI,I 6,¢2,5 
I2 5422,3 I013,3 16,5±2,6 
13 5354,5 108I,I 9,I:!:2,6 (-) 65,06 I5,9:!:Z,6 H 
14 5305,0 II30,6 I0,?±2,5 
I5 5295,4 II40,2 ?,6±2,6 (-) 76,I2 63,4±I?,I (-) 

16 5202,0 !233,6 ?,3±2,? 
I? 5I8?,8 124?,8 4,6±2,? 
18 5I4I,4 1294,2 5,9±2,? 65,06 1?,s±s,o (-) 

19 5!08,9 I326,6 -{),I±2,? 
20 5101,? 1333,9 8,1±2, 7 (-) 65,06 34,I±3,4 
2I 5084,9 1350,? 8,9±2,8 (-) 65,06 34,5±3,4 
22 50?5,5 1360,0 10,0±2,8 (-I 22,33 21 ,0±2,0 
23 5046,5 1389,1 3,I±s,o II,58 I9,3±s,5 (-) 

24 5036,3 I399,3 4,6±s,5 
25 4962,? I4?2,8 4,5±s,o 
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Tipo,IJ;OJiiKeHHe Ta6n.2 

2 3 4 5 6 7 8 
26 4902,0 1533,6 2,0±2,9 
'Zl 4885,4 1550,2 0,9±2,9 I48,43 39,5±II,5 1-) 
28 4674,4 1761,2 5,3±2, 7 
29 4637,6 1797,9 6,7±s,4 49,50 so,s±a.s (-) 
30 4613,7 1821,8 9,z+-.3,4 (-) 
31 4591,9 1843,7 3,2±3,4 22,33 16,2±2,5 
32 4500,0 1935,6 -r,o±s,5 22,33 12,s±2,s (-} 
33 4447.7 1987,9 -0,4±s,6 II,58 18,5.:!:4,3 
34 4356,0 2079,6 6,3±s,8 22,33 II.0~2.8 (-} 

a 3.o;ecb EA - 3HeprHR pe3oHaHca; ITpHBO,lJ;RTCH 3Ha~eHHH E A H I Ar ,r:vur Toro pe3oHaHca A, a KoTopoM IAr HaH6onee ,!J;OCTOBepHO n:pe-
BhllliaeT OiKHp;aeMoe 3Ha~eHHe HHTeHCHBHOCTH )Ulfl M1-rrepexo.o;a. 

a 

Ta6nm~a 3 

IlpHBep;eHHhie HHTeHCHBHOCTH nepexo,o;oB I Aro MH Ha6opa 
15 pe30HaHCOB H 5 ypOBHeH Hp;pa 155 Gd C H3B€CTHOH 
CTpYKTypoH. Cpep;Hee 3HaqeHH€ ITO BC€My Ha6opy 75 HHT€H
CHBHOCTeH HOPMHpOBaHO Ha €,!J;HHH~y 

IAfo 

., Et (~taB): 0 287,2 559,5 592,7 615,4 
{3B) J": 3/2- 3/2- I/2- 3/2- 3/2-

GTpyKTypaa: n(s2IIf (n(532lll (n(52Ilt .z'} {n(52llt.o•) {152!)1,2') 
I 2 3 • 5 6 

II,SO G,44±o,08 o,ssto.II 0,03±o,I3 0,04!o,I5 0,78±o,I7 22,33 r.ssto,os 0,64to,09 r,ooto,r2 o,s.ztc,r2 1,20!o,I3 47,07 r,sotv,23 2,GB!o,36 o,os±o,33 ~.43!0.36 1,.24!o,43 49,50 0,19!v,I6 ~.2?to,2I ~.osto,ao o,or!o,34 ~.m!v,32 t>5,06 v.os±o,w 1,2~~.14 -0,02±o,I6 0,67*<>,20 2,66±o,25 ?G, 12 I,96to,59 I, ?4:to, 74 2,os!I,03 -r.rs±o.ss -<l, I?io, 98 l{)fJ, 7 3,53±o,30 0,66±u,28 O,I5tu,34 3,29±c,48 2,49:!:o,.u1 HJ5,6 O,"Jb'to,46 I,OO±o, ?6 ..(),IOtv,d.3 0,6710,98 -{),IO.t(,, 90 r;;4,u 1,58±o,35 U,38:tu,38 3,80±o,63 o.ssto.~ 3,(041(,,68 
r:~~.;.; o,sr--o.zr 0,6:ato,30 I,43±v,44 5, 70±o,59 I ,67±v,46 I4d,4 o,;;r:!:o,32 I , Bz+-l.! , 48 -o,os±o.53 o.ss!o.sz 3,2S!V, 72 164,5 0,38:!:o,22 0,24±o,JO -{),32:!:0,37 l,I6±o,4? U,54!o,4ti 1'10.4 O,I::l!c,73 u .ss±r,os 3,44ti,42 1,55±1,53 2,45!1 ,55 :.!II ,C C,84:!:o,33 0,24to,42 !,03±o,62 -{),25!o,64 C,1!!o,b4 
~24,0 0,93!o,45 I,34±o,63 0, ?O±o,82 2,0'01:o,95 (J, 93!o, 93 

Pa6oTa /14/ 
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3. C~CTEMA H~3KOJ1EIIAI.'l~X YPOBHE~ RI\PA 155Gd 

Mo}I{HO npe,qnonO}f{HTb, 1.-lTO see Ha6mo.QaeMble nepelllllHble nepexo,Qbl 

fiBJl.RIOTC.R ,Qllln011bHbiMH H LITO BC€ 1113y4a€Mbl€ P€30HSHCbl - S -pe3o-

HSHCSMH. TSKIIlM o6pa30M, YPOBH.RM .R,Qpa 155 'Gd, 3SC€11R€MbiM 8 Ha-

UJ€M 3KcnepHMeHTe nepsH4HbiMW nepexo,QaMH, cne.QyeT npHm-tcaTb cm'IH 

J ~ 1/2 "n" J ~ 3/2 . 
Ha OCHOBSHHH SHSJll-138 ycpe,QH€HHb1X HHT€HCHBHOCT€~ <I Af >A H HH

T€HCHBHOCT€~ IAf A11.R OTA€JlbH~X peaoHaHcoe e P.R.Qe cny4aee y,Qa

.nocb onpe,Q€J11-1Tb 4€THOCTb ypOBH€~. 3TOT SHSJl\113 6bl11 OCHOBaH Ha 

cne,Qy~~lllx npe,qnono}f{eHH.Rx: 
1 I HHT€HC'-'IBHOCTI.1 El- 111 Ml -nepexo,qoe e OT.QenbHbiX peaoHaH

cax $11~KTYHpyiOT no x2 -pacnpe,qeneHHIO c LlHC110M cTeneHeM ceo~o-

.Qbl ll:o::l; 

2/ 3HepreTIII\.I€CKYIO 3SBJ.o1C(IIMQCTb Q}!{III,QSeMbiX 3HS4€HIIIi:1 IIIHT€H018-

HOCTei1 El-nepexo,Qoe MO)I(HO onHcaTb $aKTOPOM E:ay abs (EY) ; 

3/ O~H,QaeMO€ 3Ha4€HIII€ IIIHT€HCIIIBHOCTIII Ml-nepeXO,QOB 8 IIICC11e-

AY€MO~ o6nacTH 3HeprHi1 B 7 pa3 M€HbW€, 4€M aHanoriii4HOe 3Ha4e

HIII€ Amt El -nepeXOAOB 
1 

1? I 

nn~ H€CM€~€HHOi1 0~€HKIII Q)I(IIIA8€M~X 3Ha4€HIIIi1 IIIHT€HCIIIBHOCT€~ 

El -nepeXOAOB 8 K84€CTB€ I-1CXO,QHOH HH$OpMa~llllll 6paJU1Cb ycpe,QHeH-

Hbl€ IIIHT€HCHBHOCTIII nepeXO,QOB Ha XOpOWO lo13B€CTHbl€ ypOBHIII 0; 

287,2; 55~,5; 592,7; 615,4 ~ 1013,3 K38 CO Cn~HOM ~ 4eTHOCTb~ 

F ~ l/2- ~n~ 312-. 
nplll 8H8111113€ 4€THOCTio1 Ka)I(,QOrO H3 Ha6nKY,Qa€MbiX ypOBHeH 8 Ka-

4€CTB€ HY11€BOi:1 rlllnOT€3bl Bbi,QBa-traJlOCb npeAnOJ10)1(€HIII€, 4TO l.I€THOCT b 

ypoBHR nOJ10)1(HT€11bHa~.CTaTHCTIII4€CKa~ AOCTOB€PHOCTb,8 paMKaX KQ

TopoH MQ)I(HQ OTKJlOHHTb 3Ty rHnOT€3y,Bbi4111CJ1~JlaCb M€TOAOM MoHTe

Kapno c KoppeKTHbiM y4eToM ow1116oK 3KcnepH"MeHTa11bHbiX HHTeHCHBHo

cTei:1-. Pe3Y11bTaTbl npeACT8811eHbl 8 KOJ10HKax 5 111 8 Ta6.n. 2. 
PesynbT8Tbl no 3Hepn1AM vt 3Ha4eHH~M rr yposHei1 RAPa 

155
·Gd 

conocTaeneHbl e Ta6n, 4 c pe3ynbTaTaMI-1 APYr"'x pa6oT. 

B pafioTe no pacna,Qy 155Tb 1121 Ot.tn eeeAeH ypoeeHb 423,2 K3B 

~APa 155 Gd c Jrr =1/2-.0.QHaKo 8 cneKTpax y -ny1.1eH e peaK~vtl-1 

154Gd(n, y) 155·Gd Ha He~hpoHaX c 3H€Prvt~MIII 2 1o1 24,5 K38 
19

•20< 
TaK ~e, KaK 111 e HawHx cneKTpax,He Ha6n~Aanocb nepslo14Horo nepe

xoAa Ha 3TOT ypOB€Hb •
11

HafiniO,Q8€M8R11 HHT€HCIIIBHOCTb nepexo,Qa Ha 

ypoBeHb 423,2 K38 80 BC€X H8WHX cneKTpax COBM€CTHMa C HYJl€80~ 

HCTI-1HHOi1 HHTeHCHBHOCTbiO H HH B O,QHOM CJlyl.lae He npeBb1W8€T 2, 5 
CT8H,QapTHbiX OWH60K. nplll ,QaHHOi1 T04HOCTH 1113M€P€HH~ Ill y4€T€ 

.¢niOKTya~HH nopTepa-ToMaca eepORTHOCTb TaKoro cna6oro npoRene

HHR nepeH4Horo El-nepexo,Qa Ha ypoeeHb 423,5 K3B, ecnH TaKoH 

nepexoA cy~ecTsyeT, pasHa 0,08%. 
B pa6oTe no BTOpH4HbiM nepexo,QaM e peaK~111111154'Gd(~,y) 155

'Gd 

Ha TennOBbiX Hei1TpOHaX /14/ ypOBHIO 423,2 K38 np~ttnHCbiB8€TCR J "= 
~5/2- Ill CTPYKTypa n[530]t. H3 ABYX HMeiO~ItiXCR anbT€PH8T~t~B,T.e. 

II 



Ta5nm.~;a 4 
COITOCTaBneHHe pe3ynbTaTOB ITO onpeAeneHHID CITHHa H ~eTHOCTH ypOBHeH RAPa 155Qd C pe3ynbTaTaMH APYrHX pa00T 

liac~OII. ...... ~· r""ou I~5·n(IV (d,tJ/16/ (n,y)/14/ In, yJ/l9,:xll .., '• •• ,, ., ,, 103.8) (03.8) '"'' 
,. 

r ... sl J" 
(1<3.81 

,. 
( 03BI 

" ! G:l4S,fi ;:1(2" 3/~- 3/[ 

' !;.3::9,,5 106,1 l~S.J~ 3/2* w·~.:J "J/~ !LS,~l u~· 6lU,2 .(!\;9,4 a.B,57 ,,. 
~' 3/~· :.:b<!,5? 3/2* bi41!,4 21>7,2 a....~ ~/2- -.;?.~L J/~-

31,?,6& V>' ~' 1/2* X?,(.J 1/~· 
4:::3,2 I/2" "" !/2" 4:..."1.~1 7/~· 

' 60C6,2 429.4 4S,2l ('3/2)• 
·~ 3/.::'" 4~"1,:;!4 3/J' 

59tl4,5•) 4~1,C { 4SC,&O 3/2- } 

'" 1/~- { 45( ,60 ,;,- ) 
45!,6(; 1512)" 451,'J? m· 

""·' 559,5 559,29 1/2- "' 7/2" ss~.~~ ll~-
5042,8 592,7 5'·2,L7 ,.- 5"4 J/2' S92,H .j/~-

' ssa.,z 6!5,4 614,78 3/2"" "' ~/2" 6!4.90 3/2" 

721,1!6 312*.5/2* 

" 5620,3 815,3 1-J 813 9/2" 

" s.cu,s !WI,! 

" 54:!::,3 !0!3,3 ~~~~-34 J/~-

" 53"..4,5 JOSI,!B) -
" 5305,0 lJ3(),6B) - U:/9,94 J/2*. sn• 
" 5295,4 1140.~ !·I 

" 5202,0 1.00,6 

" 5167,8 I247,1!"l) 

"' 5141,4 1~9>1.2 

'"' 'I" " Sl06,9 IJ26,&-'ll 

" 5!01,7 133.1,9 -
~ ...... !35U,7 -
" 5075,5 IJro,o"J -
~ 5046,5 JJa9,IA) 1-) 
~ 503&.~ JJ%,3 
~ 4962,7 1472.~81 
~ 4902,0 15.13,6 
~ ""'·' JS5<J.2 !-1 

"' 4.6?4,4 !761,~ 

" 4637.6 1797,9 1-1 

" 4.613,7 ~~~l.b11l 1-1 

" 4:;91,9 !843,?1') -
" ""·' J935,6 {-) 

"' 4447,? 19trl.9 
~ 4:\56,0 ;JJ79,6 !-1 

a fiHTeHCHBHOCTH 3Toro 
HHID, ~TO nepexo,o; ~IBnJieTCJI 

6 

rrepexo.n;a He 
)J;Y6neTifbiM. 

)1y6neT. 
B 

YpoBeHFc> Ha6mo.n;aeTCH (d, p) B peaK:UHH 
r 

CM ,JJ;HCKYCCHfO B 3. pa3,o;ene 
g 

YpoBeHb Ha5nro,n;aeTCR B peaK:UHH (d, d') 

WHMH ,QaHHbiMJ.1 o 

" " 
li2 •. V~ 

ll5 li2.J/2 

"' II ~.J/~ 

"' l/~.3/~ 
$. 112.Jn 

m 112.J/~ 

·~~ !l~ .. l/~ 

"' 1/~.:J/~ 

·~ liZ.~l/~ ... l/~.3/2 

"' 

/211 

121 I 

·'"""'~··"~" 

" " " 
v~ 
3/~ 

:.J/~ 
11~ 

7/~ 

~~~ 

{ v~ 

J/2 
!/~ 

31'~ 
:ll~ 

:v~.o1~ 

uz.:vz !·! 
1(2,-1(~ 

·vz 
l/Z.J/2 
!/2,.J/Zr) 
l/2,.;/~ !-) 
!/2.J/2 
1/Z,.l/~ 

!12.Jn 
l/2.:V~ 
1/~.3/2 

112.3n 
1/2.3/Z 
v~.v~ 1-1 
1/~.J/2 
v:.v~ 
:n.v2 
!/~. ·IZ 1-1 
1/~.:</2 
l/2,-</~ !-1 
!1~ ... ;~ 1-1 
!12. 'V~ 
1/::,-,;;: !-) 
!/~.J/2 
!I~.J/~ 1-1 

ABTOPbl pa60Tbl 122/, HHTepnpeTHPYFI 3KCnepHMeHTa!lbHble ,QaHHble npe,Qb1,QYIJ.ti-1X paf50T, BblABHHy!lH npeAnOJlO}I{eHHe, 4TO 8 pailroHe 3HepntH 
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eoa6y>!<,qeHI4fl ,.321 t<38 pacnono>!<eH ,qyfineT ypoeHeH c J 77 
o:: 5/2-

14 C J 77 =3/2-, 0,Q14H 143 Hl-lX, ypoeeHb 321,36 t<38 C J 77 =5/~Haf'5!llo
,Qa!1Cfl e/12/_ nepeXO,Q Ha BTOpoH npe,qnonara.eMbli1 YPOB€Hb C J'7 =3/r 
e Haw1-1x cnet<Tpax He npoRBJ1fleTcfl. Konl44ecTeeHHble o~..teHKI-1, Y414-
TbiBaiOW.I-le T04HOCTb HaW14X I-13MepeHY1i:1, not<aaan1-1, 4TO El-nepexo,q 
Ha ypOBeHb 321 K38 MO~HO nponyCTI-lTb C eepOfiTHOCTbn <0,01%.3TO 
H8M n03BOJ1ReT C yeepeHHOCTbiO yTeepm,qaTb, 4TO ypOBHfl 321 K36 
C J 77=3/2- He CYIJ.IeCTByeT, 

6onbwafl eenl-141-lHa ycpe,qHeHHoi:1 14HTeHCI4BHOCTI4 nepexo,qa Ha ypo
eeHb 1130,6 K38 n0380IlHila npl4ni4C8Tb 3TOMy ypOBHIO 3H84€H14R 
J 77 

= 1/2-, 3/2-, 4TO npOn1BOP€4YIT 3aKill04eHYIIO pa60Tbl 1141, B KO
TOpOi:1 YPOBHIO npHnYICbiB8€TCfl J 77 ::-:3/2+, 5/2-f: 3TO npOT1480pe4He MO>K
HO 06bfiCHI4Tb COCY\1.1€CTB08SHHeM .QBYX YPOBHeH B paHoHe 1130 t<38 
CO 3Ha"eH"RM" J" = 1/2-, 3/2- >1 J"=3(2+, 5/2+. 

B pa6oTe no BTOpHYHbiM nepexo,qaM a peat<4141-1 154 Gd(n, y ) 155,Gd 
Ha TennOBbiX Hel1TPOHax 

1
14/ 1-1 9 pa6oTe no pacna,qy 155 Tbl12i 8 

t<S4€CT8€ ypOBHei1 C J 77 "" 1/2-, 3/2-, lt!M€10\1.114X Hei1TpOHHYIO O,QHO
KB83144aCT144HYIO CTPYKTypy, npe,qnaraiOTCR Cile,QyiOW.14e ypOBHI-1: oc
HOBHOe COCTORH14e C J77 =3/2- CO CTpyKTypoi1 n[521]1' 14 YPOB€Hb 
287,2 K3B C J" = 3/2- co CTPYKTypo~ n[ 532]' . Heo6XOA"MO OTMe
T14Tb, 4TO B pa6oTe 

1

14/ BbiBOA 06 YKS38HHOi1 CTPYKType y_pOBHR 
2R7, 2 t<3B ,qenaeTcfl HeO,QH03Ha4HO, B pa6oTe/12/npe,qnonaraeTcfl, 
4TO Ha4anoM nonocbl n [ 530] t RBilfleTCR ypoeeHb 423,2 t<3B ., O,qHaKo, 
Kat< 8\II,QHO BbiWe, HSCTOfiW.H€ ,qaHHble 14CKI1104810T CY\1.1eCTBOB8Hvte ypoe
HR 423,2 K3B C J" = 1/2-. 

noJ10C8M, nOCTpOeHHbiM H8,Q COCTOfiHI4fiMI4 Tl4na 11 KBS3144SCT\11Lta+ 
¢loHOH 11

, npl-1n\llcbiBaiOTCR cne,qyi0\1.1\IIe ypoeHI-1 c J"= 1/2-, 3/2-: ypo
eeHb 559,7 K38 C J 77 =1/2- KaK H848Il0 y -el46paLt140HHOC1 nOilOCbl 
{n[52lJt,2+i, ypOBeHb 615,11 K3B KaK "JleH J"~3/2- 3TO" nOJlOCbl 
14 ypoeeHb 592,7 K38 C J 77 =3/7.- Kat< H848Il0 ~i.-eM6pa4HOHHOC1 no
JlOCbl {n[52tJ', 0+}. 

npH aH8T1M3e KOppe!lfll\1-114 UJMP14H B pa3Aei1e 4 Mbl 6y,qeM Onl-lpaTbCfl 
Ha 3TY KJ18CCH¢~K84HIO ypOBHe~, 

PaccMOTP14M peaynbTaTbl, npeACTaeneHHbte 8 Tafin. 1. 0TMeTI4M, 
4TO B Ili4TepaType 14H¢OpM8L\\IIfl 06 3HeprHfiX H 14HTeHCI4BHOCTfiX BTO-
pH4HbiX nepeXOAOB 8 peaKLI\IIH 154 Gd(n , y) 155 Gd npaKTI-14CCKH 
OTCyTCTByeT, 8 pa60Te /14{ B KOTOpoH 14CCI1€AOBST1MCb BTOP\114Hbte 
nepeXOAbl AeTaTlbHO, npHBeA€Hbl fli4Wb OCHOBHb!e BbiBOAbl OTHOC\IITenb
HO YPOBH€~ 155'Gd, a B pa!)oTe I1S/ ,QSH TOilbKO Cni4COK Tpex nepe
XOAOB C Ey<370 K3B /eM, Ta6n.1/, 

3HeprHI4 3Ha4HTe!lbHOC1, 4BCTI4 nHKOB s y -cneKTpe YAanocb YAoe
neTeopt.nenbHO nplo1nMCaTb T€M BTOpr.14HbiM nepexo,qaM 8 fiAPe 155 Gd, 
~~OTOpble cornacHo AaHHbiM 112/ Hal-16onee fiPKO npo.RBilfiiOTCfl np1-1 pac
na,qe 155 Tb. PeaynbTaTbl 3Toro npl4nl4caHI4fl npwae,qeHbl a Ta6n. 1, 

no AaHHbiM pa60Tbl I 12 / yposeHb 286,96 K38 flAPS 155 'Gd pacnaAa
CTCfl nocpe,QCTBOM nepeXO,QOB 226,95 14 286,96 K3B C OTHOW€HI4€M 
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eeTBneHI-'Ifl 1-1HTeHCI-1BHOCTei1 I 826 .95 ,'I 286 .96 ""'0,468. 3To 3Hal!eHHe 
xopowo cornacyeTcfl co 3Hal!eH~t~eM 0,442+0,032, B~TeKa~~HM H3 
I-1HT€HCHBHOCTei1' npHB€A€HHbiX B Ta5n, 1 c- YAOBileTBOpHT€IlbHOe co
rnaCI-1€ OTHOW€HH~ 8€TBil€HHB nOI1Yl!8€TCB 1-1 B C!lyllae pacnaAa 
APYrHx YPOBHei:1. YlcnOilb3Y.R A8HHbl€ / 12< Ailfl pacnaAa ypOBH€~ 268,57; 326,04 H 321,36 K38 HM€€M C00TB€TCT8€HHO CI1€AY~~He 
3H84€HH.A OTHOW€H1-1H B€TB11€HH.R: 

Bee 3TH 3HS4€HH.A cornacy~TC.R s nPeAenax He6onbWI-1X OTKilOHeHH~ 
CO 3HS4€HH.RMH OTHOW€HYI.R B€TBJ1€HI-1.A, BbiT€KSIO~L-1ML-1 1.13 HSCTO.RIJ.IIt1X 
ASHHbiX, PSBHbiML-1 COOT8€TCTB€HHO 6,29..:!:_0,67; 2,641.:!::.('),218 1-1 
2,890+0,461. 

OAHaKo MemAy ASHHbiMI.1 HaCTO.Ru.te~ pa6oTbl 1-1 ASHHbiMa .. /1 21 OTHOC\11-
TellbHO I-1HT€HCI-1BHOCT€i:1 nepeXOAOB CY!!.!€CTByiOT H€KOTOPbl€ PS3HO
r11SC\11.R ~ 8 48CTHOCTVI, €Cl1lt1 C4lt1TSTb, 4TO HS6!110AS€Mbl~ HSMYI nepe
XOA 149,3 K38 npHH8Ail€*HT pacnaAY ypOBHfl 266,62 K38, a nepe
XOA 340,4 K38 - pacnaAy YPOBH.R 427,21 K38, TO, HCXOA.R H3 OT
HOW€HH~ B€TBI1€HH.A, BbiT€K8101J.1HX H3 'l2 ', HHT€HCHBH0CTb nepe.XOA8 
161,3 K38, .ABil.RIOIJ.I€rOC.R Ay6neTOM nepeXOAOB C YPOBH.A 266,62 K38 
H C ypOBHR 427,21 K38, COCT8BJl.R€T JlHWb 66% O*HAS€MOrO 3Halle
HH.A. Yl3 8HaJlOrHllHbiX C006pa)f{eHHi1 MO)f{HO 3SKI1104HTb, llTO 3H84€HI-1€ 
HHT€HCHBHOCTH nepeXOAa 181,0 K38 /Ta6n.1/ COCT8BJl.A€T JlHWb 80% 
3H84€HH.A, Q)f{HAa€MOrO Ha OCHOB€ A8HHbiX pafiOTbl /l2~ 3TO paCXO)f{A€
HH€ BbiXOAHT 38 paMKf-1 3KCnepf.1M€HT8IlbHbiX 0141-160K. He HCKJ1104€HO, 
4TO 3TH pacXO)f{A€HH.R CB.R38Hbl C 6o!lee CilQ}I{HOH CX€MOi1 pacnaAa 1 r: 

1 12 ' 5•' Gd, 4€M Ta, KOTOpa.R BbiT€K8€T H3 ASHHbiX no pacnaAy 155 Tb '. 

4. AHAnH3 KOPPEnRUH~ !UHPHH 
0603H841t!M nap~~t~ailbHY~ WltlpHHy, COOTB€TCTBYIOIJ.IYIO nepBHllHOMY 

nepex-OAY H3 peaoHaHca A Ha KOHe4Hbli1 ypoeeHb- f, KaK I ·Aye . Ko-
11H4ecTBeHHOH MepoH KOppell.A~HH Mem,qy WHpHH8MJ.1 J'Ayf J.1 Hei1TpOH-

:~:~:~==~e:~~~:J1~~~~H~M'H 0~~~;ene~:~~l-1:8~6bt4HO ycpe,qHeHH~I1 
/2/ 

r,qe r f 0603Ha4aeT Bbt60p04Hbli1 KQ3(f)¢J.1~1-1eHT IlHHei1Hoi:1 KOppe!l.R~J.1H 
Afl.R a~6opKJ.1 WJ.1pHH rAy f H rAn ° c ¢1-1KCHPOB8HH~M f. Ycpe,q-
HeHJ.1€ npOBOAHTC.A no HeKOTOPOMY Ha6opy KOHe4HbiX ypOBHeH. BBHAY 
Toro, 4TO HHTeHCHBHOCTH I Ar f-1 IAr 0 

HOPMHpoeaHbl AflR Kam,qoro 
pe30HSHC8 Ha 4J.1CJ10 3SXB84€HHbiX Hei1Tp0HOB, npH Bbi4HCJ1eHHH K03$
<J)J.11..1H€HTOB f f OHJ.1 MOryT HCnOJ1b30SaTbC.A BM€CTO WHPHH 1'\yr . 3Ha-
4eHJ.1R rf npH 3TOM H€ 38BHCRT OT Bb16opa BI-1AS J.1HT€HCHBHOCTH,T~€. 
IAr Hill-1 IAro· 
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Ta6mu1;a 5 

Pe3YJibTaThi aHaJIH3a KOppeJUIIJ;HH IllHpHH B peaKL(HH ~ 54Gd{n.y1 55Gd 
WIR Ha6opa J] pe30HaHCOB B 3Hepr€TH~€CKOM. HHTepBaJie 

11-150 oB 

N' Ha6op 
'IIICJIO 

R.Kcn 
P(O;R<R.,Kcn) 

pol aa6opa KOHetfHbiXa llliiPHH ( %) ypoaaell ) 

I 2 3 4 5 6 

I n[52llt II 0,086 68 <0,482 

2 ( n[532al II -0,290 I9 <0,050 

3 { n[52Ilt } 
(n[532jl) 

22 -O,I02 33 <O,I8I 

4 { n! 52l]t,o+) II 0,635 96,2 0 596+0,I89 
• -0,2IJ7 

5 {n [52I]t ,z+} 22 0,664 99,80 0 658+0,I22 
• -0,189 

6 { {n[52I]t,o+}} 
{ n [52l]t ,2+} 

33 0,654 99,96 0 660+0,I02 
• -O,I50 

7 r) 341 O,Il7 97,6 0 143+0,068 
• -0,072 

aYKa3aHa HX CTPYKTypa, CM. /!4/ • 

6 
fipHBe,o;eHHbi€ OTKJIOH€HHH H BepxHHe rpaHHIJ;bl COOTB€TCTBYJOT 

rpaHHIJ;aM ,D;OB€pHT€J1hHOrO HHTepBana napaMeTpa p B paMKaX CTaH

,o;apTHOH ,!J;OBepHT€J1bHOH BepOHTHOCTH 68,27%. 

rBce Ha6JIIQ):(a€Mbie ypOBHH C J= 1/2, 3/2, KPOM€ Tex, ,o;JIH KOTO

pbiX onpe,o;eneao " = + 1 . 

Ko3¢$1-1U,t.1eHT KoppenRU.J..H1 R BbT41-1CilRJ1CR AJlfl Ha6opa 11 pe30HaH

coa C 3Hepr\.11RMI-1 Hl-l>Ke 1.50 38 1-1 AJ1R pa3.fli-14HbiX Ha6opOB KOH€4HbiX 

yposHeH. 0cTaBWI-1eCfl 4 pe30HaHca t.1CK.n~4a.nl-1cb 1.13 AeTanbHOro aHa

I1V13a, TaK KaK OH\.11 pacnono>KeHbt a 3HepreTt.14ecKoi1 o6.nacTI-1, rAe 

pa3peweHt-~e no epeMeHt.1 npo.neTa oKa3anocb Hey,QosneTBOPI-lTenbHbTM. 

npl-1 Bbi4VTCJ1eHHt.1 K03¢lcbt.1U,t.1€HTa R 3Ha4eHt.1fl W1-1PI-1H l'Auo 6paJ1t1Cb \.13/23
1
• 
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3Ha4eHI'!-R K03~1-1L(.HeHTa R Ail.R OT,Qe.nbHbiX Ha6opoe KOHe4HbiX 
ypoeHeH AaHbl B Ta6n. 5 1-1 o6oaHa4eHbl KaK R 3Kcn •• 

B 3TO~ Ta6nHL.t.e TaKme npHee,QeHbl 3Ha4eHH.R CT8THCTI-14ecKoH 
AOCTOsepHOCTH P(O; R < R 

3
Kcn. ) , B paMKax KOTopoH MO)I{HO OTKJ10-

HI-1Tb nmoTeay Hy.neeoilr J.'ICTHHHoH KoppenRI..(.I-11-1. B oOtqeM cny1.1ae 
neg ,QOCTosepHOCTbiO P(p; R<R 3Kcn) 3AeCb nOHJ.1MaeTc.R sepmn
HOCTb, C KOTOpoilr npH 3a,QaHHOM 3Ha'-!eHHio1 HCTHHHOi1 KOppe!lR4HH * p 
MO>KHO Ha6J110,QaTb 3HB4eHHe K03tf>!PHL.t.HeHTa R, KOTOpOe He npeBb!Wa
eT 3Kcneplo1MeHTaJ1bHO Hailr,QeHHoro 3Ha4eHI-1R R3Kcrr; • AocTosepHOCTI-1 
P(O; R < R 3 Kcn.> Bbi4J.IICJ1RI11-1Cb MeTOAOM MoHTe-Kapno c y4eTOM 

3KCneplo1MeHTai1bHbiX OWJ.160K J.1HTeHCJ.1BHOCTeH H Bm·tAHJ.IIR 11 HeTJ.1nJ.14-
HOCTH11 3Ha4eHHH WHPI-1H f' \ 0 

AflR ,QaHHOilr Bbi60pKH pe30HaHCOB, /5/ 1\D 
CM. • 

B Ta6n.S TaKme np~se,QeH~ HecMe~eHH~e /Ha~ny4w~e/ o~eHK~ 
3HS4eH~R ~CT~HHOl1 I<Oppe.nRLtl-1~ p BMeCT€ C rpaHJ.IILtaMH ,QOBepHTe.nb
HOrO HHTepsana p. 3TH se.ni-14HHbl 6blm1 no.ny4eHbt H3 cne,qytOUW~x yc
nosHH, Har<na,Qt--tsaeMbiX Ha p: 

I 
0,1587 

0,5 
0,8413 

s cny4ae HH>KHeH 

rpaH~~~, /3/ 
- O~..teHKH, 

- sepxHeH rpaHit1Ltbl. 

npH 3TOM 6blnO Heo6XO,QHMO ,QnR PR,Qa 3Ha4eHHi1 p onpe,qe.nJ.IITb se
PORTHOCTb P(p ; R < R')KCil·) . .lJ..nR 3TOi1 l..t€11"1 I-1CnO.nb30BanCR M€TO,Q 
MOHTe-Kapno, aHa.nori-14Hbli1 OnJ.IICSHHOMY B 151• CTaTJ.IICTH4eCKHe csoH
CTBa WHPHH I' Ayf MO,Qe11HpOBaJ11.1Cb 11MaTeMSTH4€CKHMH 11 W~Pio1HaMt.1 
lAyr (m) , lo1Mel0~1o1Mio1 BHA 

,. 0 

r (m) ~[ y + (-P-) I '2 .(-~{'21 2 /4/ 
Ayr A r 1 - p <~'An °> 

3,qecb y Ar - cny4al:1HaR BbrfopKa 1-13 HOpManbHoro pacnpe,qe.neHHR 
C? cpe,QHI-iM 3Ha4eHHeM Hynb H e,QI-1Hio14HOi1 ,QHCnepcHeH "' <f' An °> -
o~..teHKa cpe,qHero aHa4eHHR WHp~H I'Ano no 1o1x reHepa.nbHOH coeo
KynHOCTH. np1o1 reHepa-tpOSSHI-11-1 WHPHH 1,\yf (m) npe,QnonaranOCb, 4TO 
A11R ,QSHHOro Ka6opa YPOBKei1 3Ha4eHJ.Ile J.IICTHHHOH KOppeJ1RltJ.IIH p He 
3SBJ.11Cio1T OT f. 

Ha peaynbTBTos, npe,qcTas.neHHbiX a Ta6no5, MO>KHO cpaay >Ke 
C,QenaTb C B~COKOi1 ,QOCTOB€PHOCTbiO aaKJ1~4eHH€ 0 cy~eCTBOBaHJ.IIH 
KOppenRLtHH M€>KAY WHpHHaMI-1 l"Ayf J.1 ['An ° ,QJ1R nepeXO,QOB Ha ypos
HJ.Il CO CTpyKTypoH 11 KBa3H4SCTHI..tS + [f>OHOH 11

• 

* HaasaHHe 11HCTHHHaR Koppel1R4~.R 11 npHHRTO 3,Qecb gnR KPSTKO
CTJ.Ils 0aKTH4€CKH nO,Q 3TJ.IIM HS3BSHHeM no,qpa3yMeeaeTCR K03$¢Hltlti€HT 
J1HHei1HOi1 I<OPP€11RLtltlltl AJlR reHepSJlbHOH COBOKynHOCTH, T.e. AflR 
6eCKOHe4HOrO 4J.Ilcna pe30HSHCOB. 

16 



ii 
0 

:< -

3 

2 

nEPEXOAbl HA YPOBHI1 Tl1nA 

"KBA311~ACT11UA + •oHOH" 

v 

0 

0 5 10 

PHC. 4, 3aBHCHMOCTb ycpe,ll;H€HHOti: npHBe,[J;eHHO[[ UHT€HCHB

HOCTH <IAf "> f OT ['Ano' Ycpe,[J;HeHHe ITPOBO,[\HJIOCb ITO 

aa6opy rrepexogoa aa ypoBHH 559,5; 592,7 H 615,4 K3B. 
3amTpHXOBaHHaH ITOITOCa C00TBeTCTBY€T 06naCTH CTaHgapT-
HbiX ¢,niOKTyau;Hfi: Bem-rqHHbl <lt:_f 0 >r B YCJlOBHHX, Korp;a 
HCTHHHOe 3HaqeHHe p He 3aBHCHT OT f H paBHO Haanyqmeti: 
ou;eaKe 0,660, 

3¢¢eKT KOppenR~HW AD~ 3T~X nepexOAOB npo~nD~CTPHPOB8H Ha 
PHC.4 B BHAe 3aBHCHMOCTH HX ycpeAH€HHO~ HHT€HCHBHOCTH <1Ar 0 >f 
OT H€i1TpOHHOr, WHPHHbl l 'An °. KorAa OTCyTCTByeT KOppeJlRU,J.1R, op

AHHSTa n~6oi1 3KCnepHM€HTaJlbHOi1 T04KH AOilmHa CO CTaHAaPTHO~ 
eepOATHOCTbiO 68,3% npHHHM8Tb CilYI..Iat1Hoe, H€3881-1CI-1MOe OT f'Ano 
3H81.1€HI-1e B npeAenax, npeACTaBJ16HHblX Ha piiiC. 4 nyHKTIIIpHbiMI-1 Jm
HH~MIII. 0AHaKO 60nbWit1HCTBO 3KCneplt1MeHTanbHbiX T046K pacnonomeHO 

s o6nacT~-t, .o603Ha4eHHoi1 3aWTP14XOBaHHOi:1 nonocoi:1. 3Ta ofinacTb 

COOTBeTCTByeT CTaHAaPTHbiM $1110KTya~vt~M Belll-11.llt1Hb1 <IAf 0
-'" f 8 yc-

nOBHAX,KOrAa cy~eCTByeT KOppenA~I-1~ 

I 7 



0CHOBHO~ 3¢l¢eKT KOppem=H.tHH ,Qllfl Haf'5Qpa t''6 B ra611.5 OKS3SI1CR 
YAOBJ1€TBOPHT€1lbHO YCTOH4HBMM no OTHOWeHH~ K YB€IlH4€HHID 4HC118 
peaoHaHcoa. ~nR nonHero 4Hcna 15 peaoHaHcoa 6~no nony4eHo 
R ~tKcn~ 0.429 H P(O; R< R:olKC:ll) =99, ?'X.. AHanor~t~4HO AJlR nonHero Ha6opa 

·/31/ypoeHe"/Ha5op ~7e Ta5n.5/" nonHero ""cna/15/ peaoHaHcoe 
6bi!IO nony4eHo R 1Kcll';'0.120 111 P(O; R<R'-lK('.nJ=99,6%, 4To cBH,QeTenb
crayer o6 ycroH4~ttaocrH rno5anbHoro 3¢$eKra.Heo6xo,QHMO,o,QHaKo, 
OTM€TJ.1Tb, 4TO OCHOBHaR ,QOJlR 3TOro 3$¢eKTa CBfl3SHS C BKJlS,QOM 
nepexo,QoB Ha ypoaHH n·ma ''Kaa3H4acnH..Ja + ¢OHOH 11 ~ 

Y1CXO,QR J.13 pe3y!lbTSTOB no 0~€HKSM fJ 8 Ta6.n.5, MO)I{HO 6biJ10 
6bl C¢JOPMY111-1pOBSTb 6onee CHJlbHO€ yTaep>K,Q€HH€, 4TO J.1CTJ.1HHOe 3Ha-
4€HI-1€ p, npHHS,Qll€>K81!l€€ nepeXO,QSM HS BH6pat..tHOHHbl€ YPOBHH ,60J1bWe 
I-1CTHHHOrO 3H84€KI-1fl AJlfl nepexO,QOB H8 O,QHOKB831,!f·-18CTI-11..1Hble ypOBHio1, 
T •. e, flvibr -.,PQP • .Qe~cTBI-1TeJ1bHO, 6onee no,qpo6Hbl~ aHaJll-13 noKa-
3bteaeT, 4TO B€POf!TH0CTb nOJ1Yl.I€HI-1R npi-1Be,QeHHbiX B T86J1. 5 01.1€HOK 
p AJ1R Ha6opoe t~3 1-1 6 e paMKax npe,QnOJ10)!(eHI-1R p vibr _::: p QP pasHa 

J11-1Wb 1 ,2%, O,qHaKo yTeepH<AeHHe, !..ITO p .b >pQP' RBHO npoTHeo-vl r , 71 pe4HT K8l.I€CTB€HHOMY BbiBOAY KB831-11..18CTI-1l.IHO-¢l0HOHH0!':1 MO,QeJ1H' 
C¢lOPMY111-1P088HHOMy B pas,qene 1, 

AHanH3HPYR eonpoc o esaHMHOM 

p i br 1-1 p Q p 6onee no,qpo6Ho, 
o6cTORT€J1bCTBa: 

OTHOW€HHt.1 HCTVIHHblX 3Hal.I€HI-11':1 
Heo0xo,QI-1MO y4ecTb cne,qy~~He 

1 I ecn~-1 np~-1 aHaJ1H3e f' lb "c. KJ1~l.IHTb nepexo,q Ha ypoeeHb v r , 1 4 , 287,2 K38, KOTOPOMY COrJ18CHO npHnJ.1Cbi88€TCR O,QHOKB83Hl.lac-
TI-1l.IH8R CTPYKTypa H€0,QH03H8l.IHO, T.O npe,qnOJ10)!(€HI-1€, 4TO Pvlbr SPQp, 
He npon1eope41o1T ,qaHHbiM no o~eHKe fJ· BepoRTHOCTb nony4eHHR npt.-1-
ee,qeHHbtX e Ta6n.5 o~eHoK 11 A11R Haf5opoe ~~1 1o1 6 a paMKax 3TOro 
npe,qnOJ1Q)!(€HHfl paBH8 ,QOCT8T04HO 60J1bWOMY 3H81..1€HH~:11%; 

2/ OCHOBHaR ,QOJ1R Ha6J110,QaeMOrO 3¢¢leKT8 K0ppeJ1R~H!.1 Ha6opa trf> 
C0CP€AOT04€Ha B nepexo,qax Ha ,QBa YPOBHR y -eH6pa~I-10HHOL'::i nono-
Cbl In[ 52!]', 2+ I c 3Hepr"RM" 559,7" 615,4 K3B. CornacHo 
pacl..leTaM /24/, Y'-llo1Tbi8810L1.1'·1M ceepXT€KY4€CTb fl,qpa, BOJ1H0Bbl€ ¢lyHKI.IIo1!.1 
3Tt.1X ypOBHe~ CO,Qep}I(8T 60J1bWY10 npHM€Cb /42%/ KOMnOH€HTbl nf 521]+, 
LITO KOC8€HHO nO,QTB€P>K,Qa€TCR 8 3Kcneplo1M€HT€ no pacna,qy 155 Tb .'25 : 
Mor.<HO no3TOMY npe,qnono>KHTb, l.lTO a cornacHH c KB83HL!aCTH4HO
¢oHOHHol':1 MOAeilbi0/7/ Ha6J110AeHHe 6oJ1bWHX 3Ha'-leHI.11':1 p .Q!lR Hal5"opoe 
W5 J.1 6 B Ta6n,5 RBJ1R€TCR npORBJ1€HH€M lo1CTHHHOH K0PP€11Rl.llo1H, CBR-
38HHOi:1 C 0,QHOKBa31-1'-18CTH'-lHOi1 KOMnOH€HTOi:1 n [ 521] + ; 

3/ €CJ1H HCKJ110l.llo1Tb H3 8H8J11o138 K0ppeJ1Rl.lt.11o1 ,QaHHbl€, K8C81011tlo1€Cfl 
nepeXO,QOB Ha YPOBH\.1 y -BI-16paLtHOHHOi1 nOJ10Cbl, TO K8TerOPI-1l.I€CKOrO 
npOTHBOp€'-ll-1fl M€}1(,Qy YCJ10BI-1€M p vlbr :S_ p QP H OCT8BWVIM1o1CR ,QaH
HbiMI-1 H€T. 

C Y'-l€TOM H€,QOCT8TOLIHOi1 nOJ1HOT~ HH¢l0PM84Hio1 0 CTPYKType ypoe-
Het1 R,qpa ~55 Gd H3 YK838HHbiX 3,Q€Cb apryM€HTOB 1-3 Bbi!€K8€T, 
4TO HaCTOfl~\.1€ ,QaHHbl€ no KOppeJ1fll.IHH W\.1PHH B P€8Kl.IHH 
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He npoT~Bope4aT B3aHMH0MY OTHOWeHH~ MemAY 

HCTHHHbiMH 3H84eHHRMH p vibr ::S p QP O>KHA86MOMY H8 OCHOB8HHH 

KB83H48CTH4H0-$0HOHHO~ MOA€DH. 

Ha5n~AeH~e 6onbw~x 3Ha4eHH~ p npHBOAHT K cneAY~~HM aaKn~-

4eHHRM, BbiP8>K€HHbiM 8 T€PMHH8X KB83~48CTt.14H0-$0HOHHOi1 -MOA€Jl~. 
8o- nepBbiX, 06111~€ HeJ7!TpOHHbl€ OAHOKB83~48CTH4Hbl€ KOMnOH€HTbl BOJl

HOBbiX ¢JyHKU,~~ pe30H8HCOB, OT8€48IOIJ.IH€ OAH08p€M€HHO 38 JIICnyCKa

H\11€ He~hpOH8 \II J.1CnycK8HJ.1€ COOTB€TCTBY~Il.\IIIX y -KB8HTOB, HrpaY>T 

8 3TJ.1X KSHanax /HeL1TpOHHOM Ill P8AH8l.IHOHHbiX/ npeBaJlHPY~li..IYIO POilb. 

8o-aTOpbiX, 4HCJ10 3TJ.1X KOMnOH€HT RBJlfi€TCR HCKJ1104HT€JlbHO HH3KHM: 

COrllaCHO rpy6oL1 Ol.I€HK€ 3¢¢eKTHBHO€ 4HCJ10 061l.\J.1X KOMnOHeHT CQ

CT88Jlfi€T neff = 1/ p /26i , T, eo B C1ly4ae nepeXOAOB Ha S~fipaU.1110H-

Hbl€ YPOBHH 11 eff "' 2 · 

nplll Ha6JliOA€HHJ.1 KOppeJlRU,HH M€>KAY W111PHH8MIII r'/\yf Ill f\n ° B03-

HIIIK8€T ecrecraeHHbiL1 son poe, a KaKoL1 Mepe KOppen!llpoaaHHble nepe

XOAbl BbiA€IlRIOTCR CBOei:f VIHT€H01BHOCTbiO CP€AIII OCT8DbHbiX~ 

06bi4HO npeAnonaraercR, 4TO r111raHTCK111i1 A111nOJlbHbli:1 3JleKTplo1-

4€CKio1i1 pe30H8HC /r,ll3P/ On111Cbi88€T KOJ11114€CTB€HHO TOilbKO CP€AHVI€ 

aHa4eHHR HeKoppenl-'lpoaaHHbiX 4acrei:1 napu,Ha11bHbiX paAH8l.IHOHHbiX 

WHPio1H /eM a, Hanp~Mep, /27,28/ /, V1HbiMH cnosaMH, C4HTaercR, 4TO 

$parMeHT8\.IIIIfl CHJlbl r,ll3P nO HethpOHHbiM pe30H8HC8M npOTeKaeT Cny-
48ti!HbiM o6pa30M - H€388111Cio1MO OT npOL.I€CCa ¢parMeHT8U.IIIH H€L1TpOH

HOi:f OAH048CTIII4HOi:1 Clo1Jlbl nO T€M me P€30H8HCaM. Ecnlll T8KOe npeA

nOJ10>K€HIII€ 0 Clly4af1HOM xap,aKTepe ¢lparMeHT8U.HH r,ll3P npaBliiJlbHO, 

ro cpeAHee 3Ha4eHHe npHBeAeHHbiX HHTeHCIIIBHOcre~ <I .\f o >A AilR 

El -nepeXOAS Ha A8HHbiL1 ypoaeHb f A011mHO OAH03H84HO onpeAe-

JlRTbCR COOTB€TCTBY~Il.\HM 3H84€HIII€M liiCTHHHOi1 KOppeJlRU.llllll Pc 

<I o> =-~-
-lr ,\ 1-p, 

/51 

3AeCb a - HeKoropaR nocroRHHaR, o6111aR AllR acex f. PaayMeercR, 

4TO YCP€AH€HIII€ B Bblp8>K€HHio1 /5/ npOBOAHTCR no reHep8JlbHOi:1 COBQ-

KynHOCTH peaoHaHcoa; ecnH ycpeAH~Tb JlHWb no pe3oHaHcaM c wr-1-
PliiHSMH rA 0

, 3H84€HHR KOTOP~X cymecTB€HHO M€HbW€ CP€AHero 

3Ha4eHH~ <1-'Ano>A, TO nony4HM <IAr 0 >,\ "'la, TaKHM o6paaoM, cpeA-

Hee 3HS4€HHe KOppe11liiPOB8HHOi1 npliiBeAeHHOH HHT€HCHBHOCTH 6yAeT 

a 1/'(1 -p f) paaa Bblwe, 4eM aHanorlo14Hoe 3Ha4eHHe a cny4ae 

H€KOppeJlHPOB8HHOi:1 HHT€HCHBHOCTHo 3Ha4€HI4€ KOppenHPOBaHHOilr HH

T€HCHBHOCTH, ycpeAH€HHO€ no cna6~M pe30HaHC8M, fiYAeT 6nH3KO 

CP€AHI-1M 3H84€HHRM H€KOppeJlliiPOBaHHbiX HHT€HCHBHOCTei:1, Jln~ npo

aepKI-1 cnpaB€AI1HBOCTlll 3THX BbiBOAOB Bbi41-1CnRnliiCb OTHOWeHHR Bbi60-

P04HbiX cpeAHHX 3H84€HHi1 KOppenHpOBaHHbiX J.1 H€KOppem1pOBaHHbiX 

HHTeHCIIIBHOCTeilr o Pe3yJlbT8Tbl npeACT8BJl€Hbl B ra6n o 6. ~3 HHX BHAHO, 

4TO HSCTORIL\H€ 3KCnepHM€H'r8JlbHbl€ A8HHbl€ npOTIIIBOpe48T npeAnOno

m€HI4~ 0 CllY48i:1HOM xapaKrepe ¢parMeHT8~HI-1 r,ll3P. Heo6xOAI-1MO 
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3 

Ta5nHu;a 6 

0THOliJ€HHH BbJ50pOl.fHhJX cpegHHX 3H8l.f€HHH npHB€.[1;€HHhiX 

·HHT€HCHBHOCTeH 

< I~,fo >,_, t /<I,_•, t'o >l.',t' 

Hadop '-· f Hadop '-', t' 
CJJy~liAHrur }par-
M€HTallPIR fll3Pa) 3p;:cnepMMeHT 

I 2 3 4 

BHCi]Xll.lJ10HllliX 3 ypOBHsl' I 
ypOBHi! } 1,180 O,I6Q±O,I38 

_5 peaOHaHCOBd) II peaouaucoB 

3 BHCipal.l;UOJIHLlX 3 ypoBusl'l } o,ags±o,u2 ypOBHH 2,941 
II peaouaucoa II peaoHaucoB 

a . 
CtrHTaeTcH, liTO LI)JJI Jl:l6opa A. f HM€€TCH 1),_ 0,660 

6 
Cna6I>J€ pe3o!W!lCbi II ,58; 47,07; 49,50; 76,12 H 105,61 3B; 

,UJI.R HHX I ',\'n '· 0, 5 M:~B. 
B 

YpOBHH 0; 287,2 H JQJJ,J K3ll, .UJPl KOTOphlX JU npC)lh!JlYll\HX 
pa60T H3B€CTHO, l.!TO HX 3H3tlE'HHH J;; p3BHhl 1/2- HJlH 3/2-; npen
nonaraeTC5I, l.fTO nepcxo.uuJ Ha 3TH ypoBHH He KOppe.rmpoBaHhJ c I An'-'. 

8 3T0~ CBR3~ ,Q06ae~Tb, ~TO np~ KOppeKTHOM y~eTe 3KCnepHM€HTS!1b
HbiX OWH60K H $JliOKTya~~H nopTepa-ToMaca nonyll€HHOe 8 Ta6n~6 
3KCnep~MeHTSJlbHOe 3HSll€H~€ OTHOWeH~R 0,160~0,138 n03BOllR€T 
~CK11104HTb npe,QnonomeHHe o CTporo cny4a~HOM xapaKTepe ¢parMeH
Ta~HH C ,QOCTOBepHOCTb~ 99,4%_ 

TaK~M 06pa30M, HSCTORUIH€ ,QSHHbl€ yKS3biBSIOT Ha TO, I.! TO KOp
pe!1J.1pOBSHHbl€ nepeXO,Qbl MOryT CYUI€CTBeHHO M€HbW€ Bbi,Q€JlfiTbCR ceo
et1 HHT€HCHBHOCTbiO cpe,QH OCTSJlbHblX, 4€M BbiT€KS€T 1.13 ypSBH€HHfl 
/5/, ~ H€KOppeJ1MPOBSHHbl€ 4aCT~ ~X ~HT€HCHBHOCTe~ MOryT OKS-
3aTbCR no.QaeneHHbiM~. 
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5, 3AKm4EHHE 

B Hacro.Rtlle~ pa6ore 6b1na nony4eHa HOaa.R lflH¢opMal.lvut o em-tHe 

1-1 LleTHOCTVI A!l.A 11 paHee H3BecrHbiX ypoeHeVt .A,Qpa 155·Gd. KpoMe 

roro, 13 ypoaHe~ c J= 1/2, 3/2 ObiilO Ha~AeHo enepeble, 

Ha6Jl~A8118Cb CT8TVICTV14eCKV1 ,QOCTOBepHa.A KOppen.AI.IVI.R Mem,Qy 

WJ.1PHH8MI4 I' Ayr H rAn() All.A nepeXO,QOB Ha Ba.16pat.J.J.o10HHble YPOBHM 

R,Qpa 155 Gd. Y4HTbiBa.A ponb npMMecVI n[521] + a y -eHfipau.HoHHbfX 

ypOBH.AX, 3Ty K0ppe11.AI.IH~ MOmHO 06D.RCHHTb 8 paMK8X K883V148CTH4-

HO-$OHOHHO~ MOAenM Conoebesa 17 1 ,0,QHaKo Ha ,QaHHOM 3Tane H3y4e

H~.A KOppeJl.ALIHVI He!1b3.A HCK~4HTb B03MOmHOCTb, LITO H80Jl~AaeMa.A 

Koppem=n.-'Yl.A CB.A3aHa c a~;~f5paLtHOHHOi:1 crpyKrypoall ,QaHHb!X ypoeHe~, 

XOI.A ,QJl.A T8KOi1 HHTepnpeT8LI\11H HeT nOKa Teopen14eCKHX YK838HIIIi:1o 

AHaJll-13 ycpe,QHeHHbiX npHBe,QeHHbiX HHTeHcHsHocreH YKa3blaaeT Ha 

TO, 4TO npe,QCTaaneHHe 0 CI1Y4a~HOM xapaKTepe ¢parMeHTa~HH rn3P 
no pe30HaHcaM HenpHMeHHMO Ail~ onHCaHH~ MeXaHH3Ma H3y4aeMO~ 

peaK~HI-1~ 

AaTOPbl Bblpa}f{aiOT CBOIO npH3HaTeilbHOCTb npocf>eccopy B. r. Conosbe

ay a a nnoAOTBOPHble AI-1CKycc1-11-1 no paccMarpHaaeMbiM 3,QeCb aonpocaM, 

a TaK}f{e n"3eMaHy 3a nOArOTOBJleHHYIO HM 4aCTb nporpaMM Ail~ o6-

pa60TKH AaHHbiX, 
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