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OEIIWI XAPAKTEPHCTUKA PAEOTI:l 

AKTyan:&HOCTL Teuu. Uccne~o:saH~e peaKUHH ( n , ~ ) aueeT 6on:&moe 
3H8'16lU'Ie ~na· H~epHotl cneKTpOCKODHH H ~ll 1i13Y'16HHli N6X8HH3M& CaMOH 
peaRUHK. HaytJeHHe ~aHHOll peaKUHK c npHMeHeHHeM_HNnynLcHux HCT9'1~H~o:s 
pe30H8HCHNx HellTpOHO:B H C HCDOJib30:B8HHeM MeTO~a :BpeMeHH nponeTa HB
HH6TCH HO:BI>IM K8'16CTBOHHW4 maroM, TSK KaK OHO ~86T B03MOl!tHOCT:&:zayqaT:& 
38XB8TO~HOBpeM6HHO ,ltHfi paaHllX 3HepffHH H6llTpOHOB, B H30JIHpOB8HHHX pe-
30H8HC8Xe Hccne~oBaHae pa.ltHBUHOHHoro aaxBaTa c npHNeHeHHeM peaoHaHc
HllX H6HTpOHO:B npOEO.li;HTCH B JIH~ OWHl yl!te Clonee ~eCHTH Jl6T H ~ano. pa.u; 
HHTepeCHUX peayn:bT8TOB, B8l!tHHX W!H DOHHM8HKH peaKUHH (n , j ). B . 
~8CTHOCTH, 6HH8 06Hapyl!teHa CT8THCTH'16CKH AOCTOB6pHaH KOppeJIHUHfi Me~ 
npHBe~eHHUMH H6~TpOHHUMH·mapHH8MH H napUHBJILHhlMH pa.u;H8UHOHHUNH WHpH
H8MH npH aaXBare He~T.P.OHOB B s - peaoHaHcax a.u;paMH 173 Yb , 171 Yb, 
IG?Er (CMo pa6ory Jif). BHHCHHJIOCL, 'ITO KOppe1IliUHH mHpHH B '16THO-. . -

qeTHHX HApax-npo~KTax y~oBneTBopaTen:&Ho yKna.u;~BaeTca B paNKH. KBaaR-
~c~~HoHHo~ MO.ltena B.r.conoBLeBa~ noaTOMY :sonpoc Aan:&He~men 
npoBepiW CYUl6CTBOB8HHfl KOppeHflUHH DrHpHH B OClnaCTH ~e!liOpMHpOB8HHllX 
a~ep ( A = ISO ,. 190) cTan aKTyanLHI>IM;, 

Uen:& pa60Tbl. BBH~- OTCYTCTBHH ABHHHX 0 KOpp61lllUHH U!Hpi4H .ltJlll He

'16THO-H6'16THUX H N-HetJeTHUX a~ep -npo~KTOB H B ~enHx Clonee ~eTan:&
HOH npoBepKH K:B83H'18CTH'lHO-tOHOHHOR MO~enH, H8CTOfiiJl8H ~HCC6PT8UHH 
DOCBHIJl6H8 H3Y'16HHIO reaKnHn 85 Re ( n t r ) 186 R e /I , 2/ H 

IS4Gd ( n, r ) 55Gd /1,3,4,5/ H& pe30H8HCHHX He£iTpOH8Xo JlHc
cepTSUHH Taxxe aaTparH:saeT ~s~ :saxHHX Bonpoco:s, KacaiOIJlHXCH CTPYKTYPH 
HHaxonexalllHX ypoBHeti a~ep I 6 R e H I55Gd • 

Ho:sHaHa·~HccepTaUHOHHol.t pa6oTH. Onpe~eneHo 2I noBoe ana~eHKe cni
Ha Her~~oHHbiX peaoHaHcoB a,npa 186 Re , o6HapyseHo 74 no:smc ypo:sHa 

H~pa R e H 2I HO:su~ ypoBeH:& m.tpa I 55 G d : npe~no:&eH CT8THCTH
qeciWll KeTo~ onpe.zteneHHH t~eTHOCTH iiHaKonexaDUiX ypo:BHeifH sW!lleKTIIlBH!il.t 
cnoco6 KaoTonuqecKol.t H.lteHTH~HKan~H Hel.tTpOHHHX peaoHailcoB no 1(-_ny
~aw;' ne.u;eHH HOBble nonocu, DOCTpoeme H8.lt .ltBYXKB83H'18CTH'1HlAIH COC!OH
HHIUUt :a~pa 'I86 Re ; :snepBHe Ha6niO~anHc:& a4JqleKTH KoppenanilR mapliu :s. 
HelieTHO-HS'16THllX H N - He'leTHI>IX H,u;pax-npo~KT8X, Ka'leCTBeHHO cormt
CymtHXCR C KBa3R'UlCTK'lli0-¢0HOHHOil MO,neJI:LlO. 

I 

0 EibE1liflH::::rii1biH1 ~!HCTVITY. 

·!tJ.r.::·"'JihfX 1.·1 r;c;-;p, C.CS·~~~{ ~~ 

5l16/1!;10TEKA 
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. PHc. I. 

HOMEP KAHAIIA 

BNCOK03HepreTW!6CKI16 cneKTPN f-l!y'iePl 

113 peaKU1111 
185 Re ( n t r ) 186 Re t . . 

COOTll6T.CTBYJ011!116 38XB8TY HeliTpOHOll,ll JI;Byx 
~amm~ollaHHNX ;eaoHaHcax. YKaaaHN. aHepri1H 

H aHa'!emm J -; peaoHaHco:B. ~11anaaoH 
, .· aueprHH ~~1IY'1.el1 c 4,3 no' 6,~ MaB. 

. .. 

55,1;, 58,5;. ~3~0; 81,0; H 87,1.aB. PeaoHaHc 01(01!0 41,6 aB no ,lt8HHWI 

H8CTOlli!I6H pa60TLI Hll1!ll6TCH H6COMH6HHNY ,!ty61!6TOM. 113 25 3H8'!6HH~ 
peaouau~oB 185 Re . 21 aHa'!.~H116 6Ltno noJiy'!eHo llnepBble. , · · 

• • B. ,ltHCCe~T8UHH 8l;l8liH3HPOll8
1
1!HC:& CllHH H '!6TH~C~:& H!i3K01!.~:&811U1X ypOll::. 

uen ll,ltpa 
18 Re • ITpH 8H81!H3e '!6THOCTH npW&eHlll!HC:& Cl!O,ltylli!IH6 ,OCHOllHLI6 

npe.Jtnonoze~H: ·~o-nepBLIX, ~PH, 4/~KCHpo~aHHOU ~nHHe. peaouaHCOB l'· ibi!ICCH

POB8HHOII xoueqJ:io~ ,ypo:BHe aac>op, npHBe.~teHHLIX HHTeacHllHOCTen Ii\ f , -rAe . 

, ~, , ':' ~Cl03H8'!8~i' .lt,!3HuHn peao.~BHC ~ H, f "7 KOH6'!H~ ,YPO:B6H:&, nO,lt'!Z":". · . 

. / 

.. 4 

I 
1 

I 
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Hll6TCll pacnp6AOl16HHJO , J-,2 
C OAHOH CT6ll6H:&IO CBOCiO.ItNo· Bo-BTOpNX, HM610T 

uecTo rnnoTeaa EpHHKa 11 npHHUI1n~eTan:r:.Horo pallHOBeczH. 8KcnepnMeHTan:r:.

Hble 3H8'1.6HHll HHT6HCllllHOCTei.l < li'\f > 11 , ll01!Y'!6HHLI6 l. peay1!:&T8T6 yc- . 

pe;nH6HHH no AllYM OT;nen:r:.Hb!U Ha6opaM pe30HaHCOll C J = 2+ ll J 1f = 3+, 
. 0 

COUOCT8ll1!lll!HC:& C COOTll6TCTllYJOIJU111ll pacnpe,!teJI6HHHMll ,lt1!H ll61!U'!HH < 1:\f >i\, 
OKHAaeMHMH·B pauKax llblmeonHcaHHLIX npe,ltllonoxeHI1~. AHannanpollannc:r:. Boa

MOJKHOCTV. C1!6,ltylOUU1X 3H8'!6HHH J Jl'" {;I.Jiff KalKJ.\oro H3 ypOllH6H f} : 1±; 2±; 0 

3±; 4±. PacnpeA61!0HHe ll61!11llHHH <! ~f >;-. MOAOJIHpOB8J!OC:r:. LI6TOAOM MoH

Te-KapJIQ c KOppeKTHLIM y'!eTou aacnepzMeHTan:r:.HLtX omHClOK. B HeKoTopHx 

CJIY'!8HX npoBOAHJICll aHanorH'!HLIH 8HBJIH3 3KCnepHM6HT8Jll>HLIX 3H8'1.0HI1ll 
0 

111{ :a OTAen:r:.HHX peaouaucax. C noMOil\:&10 onl1caHHoro MeTOAB :a pHAe cny-

'!ae:a Y.~tanoc:r:. uanoXHT:r:. CYil\6CTll6HHble ~rpaH11'1.eHHll cnHHa ypoBuen H B 

ClOJI:biirnHCTllO CJIY'!86ll - OAH03H8'!HO onpe,!te1!UTI> HX '!6TIIOCT:&o 
0 ' 

Ha6op aHa'!eHHPi < 1 71f >11 ;I.JIH T -ny-qeil EI -nepexoAOB npeACTBll-

lleH ;I.J!ll ABYX OTA61!l>HLIX rpynn pe30H8HCOll Ha ~· ~HTOHCI1llHOCTH ne

pexO,ltOll H8 ypOllHH, KOTOpHe H3ll6CTHbl K8K ,!tyClJ16THbl6 1 ll STOM pzcynKe He 

n pl1ll6AOHbl. • . 

Ha OCHOll8HI1H OU6HOK '!YllCTBI1T6JI:&HOCTH H8lliUX H3M6p6HI1ll MOlKHO YTB6plK

A8T:&, '!TO c llepoHTHOCT:r:.IO > 99% ll uacTOll!Ileli pa6oTe Y.~tanoc:r:. aaperHCT

PI1POllaT:r:. :Bee naonHpo:BaHHue no aueprHI1 ypollHH c Ef :::, 700 KaB, ,nnH KO

TopLtX J 1f = r- Hl!H J 1f = 4-. a T8Klli:O llCe H301!Hp0ll8HHN6 YPOllHI1 c 

Ef~ 900 KaB, ;I.JIR KoTopmc J 11 =. z- HnH J '11' =: r. AHanHa c>Nn npoAenau 

;nna :Be ex 141. Ha.~telltHO ycTaHo:Bneuuoro ypo:BHH ll.~tpa 186 R e • Ecn11 y'!I1TH

Bar:r:. BCJO HM610l!IY10Cll ll JIHTepaType HHilJOpM8UHIO 06 ypOllHllX 186 R e , TO HS 

OCl!Ilero '1.UCJl8 141 ypOBHll, 8HBJII13HpyeMoro ll HBCTOHil\6~ pa60T6 1 74 ypoll

Hll H86JIIOA8IOTCll llnepllLte. 

B .ltHCC epT8UHH np11ll6,lt6H8 A11CKYCCI1ll no MHOrHM yp;BHfiM HAep 
186 R e 

B OClliBCTH 3H~prHI1 ll03ClYX.It6HHft lln1!0T:& ,!tO 826 KaB. ilOK838HO, '!TO ABH

Hble HBCTOll~eif pa60TLI npHBO,ltllT K .. CYil\6CTlleHHOMY CyJKOIDIID paHee U3ll6CT-
. . 1T 

HLIX ll03MOZHLIX 3H8'1.6HHn J HliH K HX OAH03HBllHOMY onpe,!t61!0HHIO. HOllLI6 

ClleAeHHH oc> ypollHiixnoallOJillDT HSY'!aT:r:. crpyxrypy Hl1aKone:atai!IHX ypolluel\ 
1

8 6 R e • Ha pHc, 3 cxeMaTH'!eCKH noKaaaua CTPYKTypa ypoBHen HAPa 
186 R e c OTPRUaTen:r:.Holi qeTHOCT:&ID, npHnRcaHHLIX .llPal!laTen:r:.HhiM nonoca~, · 

nocTpOeHHLIM H8,lt AllYXKB8311'!8CTH'!HLIMH COCTOllHHHMHo ~8HHbl6 HaCTOllll\Oi.l 

pa60TLI llO,ltTll6plE,lt810T npallHll:&HOCT!> np111UHC8HHll ,lt1!ll 7 H3ll6CTHNX n01100 

(n01!0CLI 6e3 CKOClOK Ha pHC. 3), H BO MHOrHX C1!Y'!8HX llll1!lllOTCll ,ltOllOliHH

T6Jll>HbiYH 3KCnepKM6HT81!I>H~11 aprYMeHTaYH B non:r:.ay 3THX npHllHCBHHn, 

KpoYe Toro, H8 OCH0ll8HHH nonyqeHHbiX ,ltBHHLIX 11 npH J'!6T6 CHCT6M8TH'!6C

KHX CllOnCTB npOTOHHNX H H6i.lTpOHHbiX op6HTanel\ B COC6AHHX H0'!6THLIX ll,lt

pax y.nanoc:r:. npeAnonouT:r:. TPH HOllble nonocLt HApa186Re :(p4001' + n 503i} 

H ·. (p400 t ± nsiO f ) • ENno noxaaaHo, 'I! TO B cnyllae nonocLt 

5 



m' 
185Reln.yJ18~e 

.t H! ,m :if t't'•. ~ •~.n g 0 ~ 0 0 

0 

T I ~ '(I'' \')'!1 . ! . . . . . .. ' . 
100 

10"' 

' I 

£:::'r: 
.. ,o ~~i~,~~~rr;~·-·±'_:· .. ~ 

to·' g j 

to·z .. ~ .. ~t_lJ"-~- __L_.__L___j 
·1~00 ·1688 5000 5·100 5800 6200 6600 

Ey t KlB I 

0 

P111c. 2. 3Heqemm ycpe.ztHeHHhiX !IIHTeHC!IIBHOCTei1 < I 7lf >A 

Ill COOTB8TCTBYIOIIU-IX aHeprHJ,l E '( _ 
nepBHqHux nepexo.ztoB. B BepXHeJ,l· qecTH 

0 
oTo6pellteHhl aHaqeHHH <I i'\f >i'\ , nonyt~eHHhle 
C nOMO~DIO ycpe.ztHeHHfl no pe30H8HC8M 

C J IT = 2+ 1 8 B H!lllKHeJ,l ti8CTH H306pallteHhl 

aHanorHqHhle aHaqeH!IIH, ycpe.ztHeHH~e no peao

HaHcaM C J 11" = 3+. TotiKH B B!ll,l{e .KPYlKKOB 

COOTBeTCTBYIOT nepeXO,l{8M He T8KHe ypoBHH 1 • 

CUHH H tieTHOCTD KOTOphiX np!IIHHM810T 3HaqeHHfl 

B npe,lle1!8X J 1T ;: r -:- 3- (BepXHflfl ti8CTD) .. 

H J 1T = 2- -:- 4- {HiillKHflll tieCTD). To<IKH B . . . 

B!ll,l{e Tpeyr01IDHHKOB COOTB8TCTByiDT nepexo-. 

,ll8M He Te_ypOBHH, 0 KOTOphiX He H3B~CTHO, 

3eCe1!HIOTCfl 1IH OHH El -nepeXO,lleMH H3 peao- . . . 1f 
. H8HCOB. C ,ll8HHhiM 3HetieHH8M J -· ,. ropH30H-, 

.· T81IDHhiMH npepbiBHCThiMH 1IHHHHMH UOK838Hhl 

cTaH.napTHhle KOPH.llOPhl ocTeTOtiHhiX !l>JIYKTyaqHii .. 

llopTepa-Towaca. · 

:6 

l i. 
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[ .,+ 
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!! Ul 400 
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5- 46],0 

s- 4t7.a 

~ ,- 21J.& 

3~ 146,3 

L..:..!M 
~ p402t•n5101 

!.:._____! 

p402f-n512l 

~- 826,1 

s- 736,t 
3-761,1 ~ 

3~ i86,0 z- li&o,o ,- 689•1 

s- 64&.1 0 ' ~- 6219 --------

4- -~J~&a,7 r sn1 
-- IP400f-n5101l 

(plo00f•n5101) 

~ 

5" 317,8 

4- 4i9,8 3- 470,5 

~ 

3- 3214 ,- 3165 

p402f-n503f 

,.- m
9 

.,- t86,0 r zta7 

p40ZI•n5tU p4(1lf+n50Jt p402f-n510J 

1B6Re 

p4021-rt505~ 4 534,5 

tp400t .. n50Jfl 

PHc~ 3. Cxeue ypoBHei1 ~.npa 186 R e 1 nocTpoeHHbiX 

H8,l{ ,llByxKB83Hti8CTfllqHhiMH COCTOHHHHMH. YK8-

S8Hhl aH~prHH Boa6yJK.neHHH H aHaqeHHH J ..,r 
ypoBHei1. HoBue npe.nnoneraeMue nonochl .zteHhl 

B CK06K8X. 

(p40Qf + n 503f) llO-BH,!UrMOMy,HMeeT MCCTO Cill1IDH0e CMeiiUIB8HH6 KOHlfMrypa

L\Hi11 KOTOpOe OCil>fiCHf!BT Ha61IIO;zteHHe HapyrueHHfl F -sanpeTe npH pacna

,lle ypoBHei1 ;naHHoii nonochl. B .nHccepTeL\HH 6hlno noKaaano1 qTo H3 Bcex 

nonoc 1 npe.ncTaBneHHhiX ua pRe~ 3, cl!e.nyeT cqHT8TD no.ztxo:nHII\HMH KeH.ztH

.naTaMH ,ltJifl He6JIKJ,l{8HHH K~peJIHL\JiH DIHPHH JIHIII:i: (l) nepeXO,l{bl HS peao

H8HCOB c J 1f = 2+ H J = 3+ H* ypoBHH co CTPYKTypoH p402t ± n SlQf; 
(2) nepexo,l{hl Ha pe~oHaHcoB c. J = 2+ He. ypoBHH c}l- cTpyKTypolt 

p4021'- n512~; (3) nepeXO,llbl H3 pe30!18HCOB C J = 3+ He ypOBHH CO 

CTPYKTypoi1 p402 t + n 512 ~ • 1f 1f . . . 

llepexo.JU>i HS pe30H8HCOB C J = 2+ H J · = 3+ H8 ypOBHH <:0 CTpyKTy

pOH r02t -- n 503h p402f - n 505~ , a Teltlte nepeXO]tbl H3 pe3DH8HCOB 

C J · = 3+ He ypoBHH CO CTpyKTypoJ,l p402 f - n 512~ 6YJT.YT B peayJIDT8Te 

OT6opa no KB8HTOBOJiy tiHC.JIY f2 HeKOppeJmpoBaHU. liTO ltaC86TCH El -
nepexo:noB He ocTeliDHble ypoBHH c·HaBeCTHOl1 ;lJ;ByXKBasHqacTRtiHoi1 CTPYKTY-

·' 7 



Taeimiua I • 

PeayJIJ>TaTN aHaJIIII3a KOppenHUIIH MeJK,ey f"71(f II r 7\on B peai{UIIIl 

I85 R e ( n , T ) 186 R e • B KatieCTBe 11cxo~HbiX .llaHHbiX ncnon.oaoBaHbl 
IIHT6HCI1BHOCTI1 0 HOpMI1pOBaHHbl6 Ha 1.!11CJIO aaperi1CTpl1pOBaHHbiX ~-KBaHTOB, 

np11Ha.llnexam11x Cion.omoMy Haeiopy EI-nepexo.lloB. 

TL Ha-
Ciopa 

I 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

-

Haeiop KOHel.!HNX qllCJ!O 
R aKcn 

P(R(RaRcn) p . ypoBHe» a) lllllP11H % 
p402 f + n 510 t 10°) 0,554 92,2 0,766 ~g:~8~ 

p402 r + n 5101' 28B) 0,483 98,1 0 547 +0,I47 
• -0,237 

p402 l + n 510 l 38 0,502 99,7 0 625 +0,II7 
• • -o,I85 

p402 t - n SIO l 48 0,054 68,9 0,370 

p402 t + n 51 2 J I4B) -0,194 28,5 0,125 

p402 i - n 512 ~ 306) 0,075 65,2 0,450 

p402 f- nsr2 ~ 72 0,074 72,2 0,332 

p402 t- ns12 + 42B) 0,073 70,5 0,410 -

p402 i - n 503 t 48 -0,039 42,0 0,215 

p402 i- nsos ~ 62 -o,099 25,0 0,045 

r) 306 0,023 62,5 0 227 +0,123 
• -0,132 

a) yKaaaHa 11X CTPYKTypa; ~ 
Ci) BKJ!Dl.!6HN llil1pi1HN TOJ!.bKO .llJ!H pe30HaHCOB C J = 2+; 
B), BKJIJJli8HN llillpHHll TOJ!.bKO .llJIR pe30HaHCOB C _J 1f" = 3+ i 
I') YPOBHH, COOTB8TCT.BYKlllUI8 HaCiopaM ~ 3 -:- 5 11 N2 7 ~ 9 

.aTon TaCi.nHtiN. 

PDH (cw. PHCo 3), TO OHH T8KE8 Ciy,llyT H8KOppenKpOB8Hll! TaR KaK.CTPYK

~ypa · 8T.KX .ypOBH8H Olli1CllB88TCR KOH!lJHrypaUHRWK ( . r f , :S~ ) , B :. KOTOpNX 

npOTOHH8H Kll8S11li8CTHU8 .H8XO.ll11TCH B. COCTOHHHHX r f i j OTJ!l1li8KlllUIXCH OT 

COCTOH!!HH 1 r~::-P4,02f .. R,llpa-MKmeH~ 18~Re .(sf:- 3.lt8C:&OCi03H81188T 

COCTOHHH6 HeiirpOHHOI KB8SHli8CTHUN) • 0;rtHSK0 1 .. 8CJ111.ltODYCTHT:& 1 .liTO· KBBH-
. TOBoe.ucno K·He, Hll11ReTqa·:xopomHM ·KBaHTOB~. liKcnoM .ltJIR •DnKcaHHfi, peso-

. 8 

tl 
. ( 

~ 
.. 

HBHCHOI'O COCTOHHKH 1 .TO COI'JIBCHO KBa3Kli8CTI1liHO-!lJOHOHHOH MO,lt8J!I1 ,ltODOJI
HIIT6J!.bHllMI1 K8H,lt11,lt8T8MI1 ,ltJIH HaCiJIID,lt6HKH KOppeJIHUI111 RBJIHIDTCR nepeXO,ltbl 
HS pe30HaHCOB C J1f =3+Ha ypOB!iU CO CTpyxTypoil: p402t- 1'\.012~. 

. ~eran.oHo o6cy~aeTriH Bonpoc o npaBI1JI.bHOM Bb!Ciope cnocoeia HOPMK
poBKII 11HT8HCHBHOCTen_K_C 11Qll0Jl.b3J>BBHI18M OllllCaHHllX B ,lti1CCepT8UI111 LIO

.lti1WI1U11POBaHHbiX 11HT6HCHBHOCT6H !~{ , npoBO.lli1TCH aHaJIHS KOppeJIRU11l1 . 
M8X,lty napUH8J!.bHNM11 p

0
a,lti18UI10HHbiM11 llil1pi1HaMK rAff H npi1Be,lt8HHbiMI1 HeHT

pOHHNMH llii1PI1HaMK r 7\n .llJ!H pH,lt8 HaCiopoB ypOBHeH f H,llpa 186R e • 
Peayn.oTaTu npe,ltcTaBneHN B Taein. I, r.lle npKBe.lleHbl .llnR OT.llen.oHux HaCio

poB 3KCnepKM6HT8J!.bHble 3H8li6HI1H R03WW11U116HTOB KOppeJ!HUHI1 llil1pi1H 1 oeioa-

H8li6HHN8 KaK R sKc.n• 3HalleHHH CT8THCT11lleCKO~ .ltOCTOBepHOCTK 

P( R < R aKcn), a TBKllte H81111Yllllil1(;} oueHKII H .ztOCTOBepHhle KHTepBanu 
11CTI1HHOH Koppenau1111. Ycpe.llHSHHNH Ros!IJ~I1U11eHT KoppeJIHUIIK R oCiUliHO 
onpe.ztenReTCR KaR: 

R = < p >f I 
(I) 

I',lte p ( r 71°0 1 r71ff ) !lBJlH6TCH Jli1H6llHbl~ R03\l!i);11UI16HTOM ROppeJIHU1111 M6X.zlY 
npi1B6,lt8HHNMI1 H611TpOHHbiMI1 IlnlpKHaM11. r Atl II pa.zt118U110HHbiMI1 llil1pi1HaMII 

rn(f npl1 W11KCI1pOBaHHOM f • 
Ha1160JI86 .llOCTOBepHb!M CJ!ytiaeM; KOTOpbl~ ll03BOJ!H6T OTCipOCI1T.b I'l1ll0-

T63Y HeROppem!pOBaHHbiX lll.11p.11H; HBJ!H6TCH Haeiop M 3 (CMo Taein. l) 1 BKJ!ID

tiaiOlli.llll ypoBH.I1 co CTPYKTypon p4;02f + n 510 t . .l{JIR sroro Ha6opa noKa

aaHo Ha ~ conocTaBneHHe aHaqeHI1H . R aRcn c pacnpe.lleneHweM BenK-
q.I1Hbl R , nonyqeHHNM MeTo.ztoM MoHTe-Kapno. · 

CornacHo c!!JopMynKpoBaHHbiM Bblllle npe.llcKaaaH11HM, KoppenHU.I1ID Mellt;rty 

f "71~ II f./Iff CJ!e,llyeT Olltll.llaT.b .llJIH Ha6opOB N~ 3 -:- 6 Ta6n. 1, 11 B TO 
lite BpeMH 3TB ROpp6J!HU.I1H ,ltOJllKHB OTCYTCTBOB8T.b .llJ!H ~aCiopOB ~~~ ·8 -:- 10. 
B cnyqae HeCOXp8H6HHH RBaHTOBOI'O q11cna K ROppeJIHUI110 CJiel(yeT Ol!tll~T.b 

.llJlH HaCiopoB Ji?3+5 ll J~7 TadJI.l ll B TO JKe BpeMH OHB .llOJilKHB OTCYTCTBO
B8T.b .llJIH HaCiopoB ~ 9 11 10. "3 COUOCT8BJ!6HHH 3RCnep11M6HTaJ!.bHNX pesyn.o

TaTOB C YK83BHHbiM.I1 npe,ltCRa3aH11HMH MOlltHO.llOJIYlii1T:& CJl8.llYIOlli.l16 38RJ!IOqe
H11H! (I) ,ztnR HaCiopoB ~ 8-:- IO nonylleHHNe.B TadJI. I peay~raTu ,llellcT

BIITen.oHo llOJ!HOCT.biD COBMeCTIIMN C npel(CR838HH8M 0 HyJieBol1 KCTHHHOn ,.KOp
peJIHU1111; (2) cpe.ztH HaoopoB te 3 -:-6 HnK. HaClop~:B ~ 3 ~ 5 ·.n I~ 7 'nKm:& 
.llJlR HaCiopa·~ 3 1 COOTB6TCTBYD~8I'O nepexo,ltaM HB ypoBHH CO CTPYKTypol1 

. p402f+ n sroi ,Ha6.7no,naeTCsr cTaTllCTll'l600 ,noCTOBepHa.H KOppe.ruiDim,a 
,llJlll' OCTaBm.KXCH Haeiopo:B nonyqeHHUe OU8HK.I1 noaBOJIHDT 3BKHDliHTh,. liTO. ' 

napaMeT~ "p_. MoxeT-AOCTHraTi B. aTKxcJ1yqaai a,HaqeliHap ~0~1-~ 0,4~ .. ·:' 
llonyqeaHue peayn.oraTu noaBOJIHIOT yTBeplt,ltaT.o, liTO cpe,ltK Haeiopo:a ~ · = ··· 
3 1: 6 HweeTca c .ztoc1-oBepHocT:E.to' >'99% xoTa '6u· o.ztHH Haeiop,Jt:na: KoToporo p >. 9.- ' . . ... ' . . ' ' ' . .: . .·:;; .'' . __ ;_ 
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Puc. 4. ConocTaBneHne pacnpe~enenua R c sRcnepu-
MeHTan:&nh!M snaqeHHeM R sRcn ~na nepexo~oB 
Ha ypoBHl1 nonoc~ p402f + n 510 t • 

Ha OCHOBaHUH BC.eX H3JIOT<teHHl.IX Blllll6 apryMeHTOB MOlKHO YTBep~aT:&, 
qTO B paMR8X TOqHOCTH Hamero 3KCnepuMeHT8 RaqeCTB6HHN6 npe~CKa38H11H 
RBa3HqaCTI1qHo-poHOHHOH MOA6JIH COJIOB:&eBa OTHOCI1T6ll:&HO KOppellHUUU llil1-
pl1H B peaRuuu 85 Re ( n , '( )186 Re BHnOJIHHilTCH. 

B,TpeT:&e~ rnaBe onucaH sRcnepUMeHT no usyqeHHm peaKuuu 
l54Gd ( n , '( )l55Gd na pesoHaHC~biX HekiTpOHax, npoBeAeH 8H8Jll13 
noJiyqeHHbiX ~aHHHX u o6cyllt~enbl ero peayJI:&TaTbl. 

9RcnepnueHTan:r:.naa ycTanoBRa, perncTpupym~aa cucTewa, MeTo~ Ha
KonneHHH u copTupoBRH HHWOPMBUHH B naMepeHun peaKunn 

. l54Gd { n , f ) 155Gd aHaJioruqHbJ BTOpOMY UHIOIY l1314epeHl1H peaKUHH 
185 R e { n , '( ) 186 Re , ROTOpble KpaTRO onucaHbl BO BTopo~ rJiaBe. 

B sKcnepuMeHTe ucnon:r:.ayeTca o6paaeu BecoM 29,7 r .Ha OKHCH Gd203, 
o6oral!leHHOH ~o 55% no l130Tony 154Gd • l'la-aa ·cJia6oro o6oral!leHHH aay
qaeMoro H30Tona cneRTP HenTpOHOB no BpeMeHH nponeTa BeC:&Ma cnoxeH • 
.lVIa H]t6HTHWHR8URH Hei'ITpOHHbiX pesonaHCOB HSOTOna 154od 6biJ! cneuHaJI:&
HO paapa6oTaH MBTO~ 131, KOTOpbli:t c UOMOm:&D nTHOCHTen:&HO ~pOCTOM npo
ue~pbl II03BOJIHeT UOJIYq8TD 38BRCWUOCTD OT BpeMBHH nponeTa BHXO]t8 ~-
nyqe£1 t COOTBBTCTllYili11,IDC onpe~eJieHHm\ JIHHHH ll t('-cneKTpe C IIOJIH0£1 

10 

]tHCKpUMI1H8UHell BCeX. OCTaJI:&HbiX ~-Jiyqei:t, B TOM qucJie 11 ~-Jiyqei:t, 
npOHBJIHilmHXCH B cneKTpe RaR KOMIITOHOBCRaH IIO~JIOlKRa. ECJIH np11 STOM 
Bb16paT:& llUHUil uayqaeMoro 1130TOIIa, .TO B IIOJiyqeHHO~ BpeMeHHOH 38Bl1CH
MOCTI1 npaKTl1qecRI1 UCRJif<iqaeTCfl BmiHHite JJ;pyrHX 1130TOIIOB •. JlQCTOUHCTBO 
yKa3aHHOro M6TO~a IIpOUJIJllOCTp!IpOBaHO Ha ~. r]te HHlKHHH qacT:& 
(puc. Sa) Hao6paJKaeT cneKTp, naMepeHHbiH no BpeMeHI1 nponeTa HeHTpOHOB 
fHH llb1XOA8 r -RBaHTOB ~UCKpeTHOiit SHepruH, npuHa~JieJKal!lRX peaRUHH J• 

54 Gd ( n , 1" ) l55Gd , a BepXHHH qacT:& (puc. 56) npe~cTaBJIHeT 
HHTerpaJI:&HbiH CII6RTp )J;Jlfl BbiXO~a JKeCTKHX ~-RBaHTOB. C nOMOl!l:&il OIIH
CaHHOro M6TO]ta 11 B peayJI:&TaTe COpTHpOBID! 6~JIU nonyqeHbl ~-cneKTpN 
~tna IS MaoJIHpoBaHHNX peaoHaHco:s a~pa 154Gd c sHeprueM 11,58; 22,33; 
47,07; 49,50; 65,06; 76,12; 100,7; 105,6; 124,0; 139,2; 148,4; 164,5; 
170,4; 211,0 11 224,0 sB. • · 
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Puc~ 5 •. a): cneRTp, .. ii'siaepf!ll!H~iii no 1.J3PBMeHu nponera. .. . r 1 
HBHTpOHOB ]tJIH BbiXO;lta . '{~RBaHTOll ~11CKpeTHOit: , . .. - " . . . ' .. " . 

sHeprnl1, . npuna~Jiellal!lHX. peaRU11U ... 
. 154 Gd ( n ~ (r) l55Gd.; Ha]t pe~oHaHCaMH . 

I54Gd noRaaa~u.Hx cooTBeTcT:syi>lllHe sHeprHH" .. 
B sB; 6) HHTerpan:&imlLcneRTp .ltllfl. BI>IXOJta, ... " . . , · .... 
xec:'TKHX ''(-KBaHTOB, mupHHa .~anana _.:..1 ~~c .. :: .. • . 
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B peaKUlUt 154 G d ( n , '( ) 155 G d npH aHaJIVJae t.tffrKoll. tlaCTH '( ... 
C06KTPOB 6HRO Hall~eHO 38 BTOPVltlHHX nepexo~oB, a B ~6CTKOll tl8CTVJ 6un 
11~eHTHiimu>~po:aaH Ha6op, cocTOHIIUlH 11a 34 nepexo.zto:a Ha ypoBHH c Ef ( 
2079,6 KaB. Ha HVJX 21 YPOB6Hb C J = I/2, 3/2 6UJI 06HapyxeH BnepBue. 

B ~aHHOll pa6oTe onpe~eJieHa tlBTHOCTI> HI1BKOJieJKa11Ulx ypo:aHell H~pa 
155 Gd Ha ocHoilaHVJH cTaTVJCTVJtlecKoro aHan11aa ycpe;!U!eHHNX VJHTeHCHBHo
cTell 11 11HT6HCVJBHOCTI1 113 OT~eJibHNX peaOHBHCOB, COOTB6TCTBYIDIIUlX nepBVJt{
HNM nepexo~aM. 0CHOBHH6 OC006HHOCTH M6T0~8 8H8JII138 tl8THOCT8ll 8H8JIO
rHtlHN ucnon:oaoBaHHNM B cnyqae peaKUVJ11 I 85 R e ( n , 1) 186Re , 11 · 
Kp8TKO OTIMCBHN BO BTOpoll rJiaBe. C llOMO~biD ,llBHHOrO M8TO,ll8 B pH~e CJiy
q~eB 6HJII1 TIOJIYtl6HN 0~1103H8tlHN6 3118tl6HHH t{6THOCTH. 

lla 8118JIH38 HHT6HCHBHOCT6ll MHrKHX nepexo~OB TIOJIYtl6HH OTHOill8HHH 
B6TBJI6HI1H HHTeHCI1BHocTell ~nn pacna.zta pn~a ~poBHell, Y.llOBJI6TBOPHTeJI:&Ho 
cornacyiOUll1ecn c peayn:oTaTaMu no pacna.ztY IS Tb. O.llHaKo cymecTBYKJT 
HeKoTopue paaHornacHH ,llJIH pacna.lla ypoBHei1 266,62 11 427,21 KaB. 8TH 
pacxo~eHHH, llD-BI1,llVJMOMy, CBH38HN C OOJiee CJIOXHOll CXCMOll paCTI8,ll8 

55Qd t tl6M TS, KOTOPBH llOJIYtleHa HS CYUl6CTBYIO~ aKCTI6pVJM6HT8JibHU.X 
,ll8HHNX. 

B peBKUVJVJ l54 Gd ( n , '( ) 155 Gd ycpe,llH6HHNll K031iJWHUH6HT KOp
peJIHLtVJH R (eM. BNpalKeHHe (I) ) BNtlHCJIHJICH ,llJIH Ha6opa II peaoHaHCOB 
c aHeprVJell HH~e 150 aB 11 ,llJIH 7 paaJIHtlHNX 11a6opo:a KOHetlHHX ypoBHell. 
8KcnepVJMeHTBJI:&Hue aHatleHHH KOa':I-\linuueHTa Koppennuuu R a Ken ,llJIH oT
.zteJI:&HNX Ha6opoB ~aHN B Ta6n. 2. B aToll Ta6JIHU6 npHBe.zteHu aHat{eHHH 
cxa'l'HCTHtlecitoll .ztocTo:aepHOCTH P(O; R < R aKcn), B pawKax KoTopo~ MOJKHO 
OTKJIOHHT:b rHTIOTeay HYJI6BOll HCTVJHHOll KOppeJIHUHVJi llpHB6,ll6HN T8KX6 H6-
CM6Ul6HHbl6 0U6HKH 3H8t{6HHH HCTHHHOll KOppeJIHUHH p BLI~CTe C rpaHHUBMH 
,llOB6pHT6JI:bHOrO MH'1'6pB8JI8 P • ~!a peayJibT8TOB 1 npe,llCT8BJI6HHbiX B 
T8UJlo 21 MOJKHO C,ll6JI8Tb C BbiCOKOll ,llOCTOBepHOCT:&D 38KJIJOt{6HH6 0 CYIIl6CT-o . . 
BOB8HMH KOppeJIHLtHH M8li!,Q illHPMHBUM illll H rll')t ,llJIH nepeXO,llOll H8 ypOBHH 
co CTPYKTypol! 11 KBB3HllaCTHUa + ~oHoH" (eM. Ha6op N~ 6, Ta6n. 2). awweK'l' 

. KoppeJIHLtHH .ztna axzx nepexo.ztoB npoHJIJIIOC'l'pHpo:aaH Ha ~ :a BH.zte aa:aH~ 
0 . 0 

CIDIIOCTZ HX ycpe,llHeHHOll HHT6HCHBHOCTJ.i < l ]\ f =f OT HetiTpOHHOll illHpHHbl fi'n • 
Kbr.zta OTCYTCTBY6'1' KOppeJIHUHH, op,llKHBTS JI~doll aKCnepHMBHTSJI:bHOll TOliKH 
.ztoxl!Uia co C'l'BH.ztap'l'Holl BepoaTHOCT:&D 68,27% np>~HHMau cnyqal!Hoe, Heaa
B>~CHMoe 0'1' f~~ 3HSli6HH6 B npe,ll6JISX, npe,llCT8BJI6HHbiX HB PMIC. 6 OYHK
THPHNMH JIHHHHMH~ O~HaKo 6on:&mHHCTBO aKcnepKL~eHTBJI:&HbiX TOlleK pacno
noxeHo B OUJISC'l'H~ OU03H8tl6HHOll aamTpHXOBBHHOll OOJIOCOH. 9Ta 06JISCT:b 

. . 0 
coo'l'jleTcnyeT CTSH.ltSPTHbiM WHYK'l'YSUHHM B611MlliHHN <~f:r B ycno:sHnx, Kor-
.zta CY~6C'l'BY6T KOppeJIHLtHHo 

MCXO~ HS peayJibTSTOB OU6HKH f7 B TS6JI. 2,MOSHO 6b1JI0-6bl 38KJID
llHT:D, liTO •HCTHHHOe 3HSll6HH6 P , npHH8,llJI6lE81Jl66 nepeXO,ll8!4 HS BHdpa-

12 

Taei.m1ua 2. 

PeayJI:&TaT!:l aHaJI>~aa KoppenauHll mHpHH B peaKLt>~H 154 Gd ( n , '( )155 Gd 
.llJIH Ha6opa II peaoHaHColl B aHeprl('l'MltlecKoM nHTepBaJie II -:- 150 aB. 

M HS-
6opa 

I 

2 

3 

4 

5 

6 

7 

Ha6op KOH6liHbiX qMlCJIO 
RaKcn· P(O~~<RaKcn) p6) 

ypo:aaen a)~ mHpMlH DO 

n52I T. 
- - -

II ' c'. 0,086 68 0,482 
; 

('n532 S · ) II. -0,290 19 . 0~050 

{ n521 r } * 0,181. 
(n532l) 

22 -0,102 33. ' 

{ n 52I f ,o+} II 0,635 96,2 o .596 +o,I89 
.' -0,287 

{ ns21 t ,2+} ·22 O,E.64 99,80 0 ;658 +0,122 
• -0,189 r n 521 1 . 'o+J } 33 0,654 , 99,96 0 ,660 +0,102 

{n 521 t ,2+} ; : ' -0,150 

r) ; 341 O,II7 97,6 0 143 +0,068 
' ' -0,072 

.. 

· a) YK838H8 MIX CTPYKTypa; 
6) npHll6,ll6HHbl6 OTKJIOH6HMIH Ml BepXHMlB rpaHMlUH COOT

BBTCTBYDT rpaHMlltBY ~OBepliTeJibl)Oro Mlllt6PB8JI8 
napaMeTpa jJ B paYKSX CT8H,ll8pTHOll ,llO:B6pl1T6JibHOll 
:aepOHTHOCTMl 68,27%; 

r) :ace H86JI~,ll86YHB ypoBHa·c J = 1/2,· 3/2, KpOY6 T6X, 
,llJill. KOTOpl:lX onpe.zteneHO ~; +1. 

Ul10HHbl6 ypoBHH, 60JI:&me l1CTMIHH0l'O 3H8li6HHH .,llJifl ·nep_BXO,ll6:B H8 O,llHOKB8-
3Mlt{8CTHHN6 ypoBHMl, ·T.e. Pvibr> PQ.P. 8To saK1l!Oli6HMle, Ha nepBhlll 
BSrJIH,ll~· H:BHO npOTMlBOpeliHT K8ll6CTB6HHOIIY-:Bl:lBO,lly YO,lt6JIH COJIOB:b6B8o Ma 
6onee OO,llp06HOrO SHSJIMl38 :sonpoca 0 B38HMHOM"OTHOillBHHH HCTMlHM<lHS
qeHMlli Pvit>tH pQP 1 B .ztHccepTaU>~H y.ztanoc:& noKaaau, 'ITO ·.ztaHHble .HacToa~ 
l!lBll pa6oTii no KoppeJIHLtHK m>~pHH :a peaKUHH 154 Gd( n , T) 155Gd He 
npoT>~Jiopellai' Baa>~YHouy oTHomeHHD Ye:E.ztY HCTMlHHh!YH .sHalleHHHMH Pvibr. ~ 
pQ.P , ou,~taeuowy H~ ocHollaHHH uo.zteJIH Conone:aa... · -: . ; ..• - . 

06l:lliHO npe,ltOOJIBraeTCH, liTO rMlrSHTCKMlll ,ltHTIOH:bHblll 3116K'l'pMltl6CKHll 
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PHc. 6. 3allHCHMOCT:& ycpe.nHeHHoil npHlle,neHHOil HHTeHCitllHOCTH 
0 0 

( 11\ f\ OT r i\n. Ycpe,nHeHl!e npollO.I{ImOCJ> no Ha6o-
py nepeXO.I{OB Ha ypOllHH 559,5; 592,7 H 615,4 KSB. 
3amTpi'IXOB8HH8H nonoca COOTB6TCTBY6T oCSnaCTH CT8H-

. .napTHmc <.PnyKTyaniD1 BeJIHqHHbJ < I~f)f:s ycnollHRX, 
KOI'.I{a 14CTHHHOe ~H8116HH6 P He S8BHCHT OT. f 1'1, 

pallHU Hatmyqmeli oneHKe 0, 66 • 

pe30H8HC (rJlSP) OilHCblll86T KOJII'Ill6CTB6HHO TOJIJ>KO cpe](HH6 ~HatieHHH He
KOppeJIHPOll8HHIDC ll8CT6H napt:(H8JIJ>Hb!X pa]:tH8t:(HOHHb!X lliHPHH. ECJII'I T8ROe 
npeJUionoxeHne {) CJiyqailHOM xapaKTepe 4JparMeHT8t:(HH r}lSP npaBHJIJ>HO, TO 
Cpe,nHee SH8~6HH6 KOppaJIHpOB8HHbiX npHB6](6HHbiX HHT8HCHBHOCT6H CSy,neT 
ENme, 116M Cpe,nnee 3H8116HH6 HeKOppenHpOll8HHbiX npHll6](8HHb!X lt!HT6HC!tlll
.HOCTeli. B CJiytiae peaKt:(lt!H l54 Gd { n ' rr) l5SGd pesyJIJ>TaTbl aHa:IU'ISa 
npOTHBOpetiaT STOMY Bb!BOAY H .TeM CaMHM il03BOJIHDT HCKJIDtiHTJ> npe](-
ilOJIOllt6Hll6 0 CTporo CJiytiaHHOM xapaKTepe 4JparMeHTa.UHH r,llSP. 

~, 3aKJIDll6HHe. Ha OCHOB8HHH llOJiytieHHb!X peayJIJ>TaTOB 1l ](HCCepTat:(HH 
npHB6](6Hbl CJie.l{yD~e HTOI'H: 

I. 0,nHoaHa1IHo onpe,neJieH cnHH ](JIH 25 HeilTpOHHbiX pesoHaHcDB n,npa-

14 

IAHmeHH IBS Re , :npHtreM _sHatieHHff 'CJJ11!Hl JtJIR 21 pesoiiair.ca nonytieHbl 
BnepBb16o C .I{OCTaTOllHO~l J{OCTOBepHOCT:DIO ycTaHOBJieH Jzy6JieTHbfrl XapaKTep 
pesimaHca .n. palloHe sHeprmt 41,6. aB~· .•. · · · ·:-;, ·.: ;·.· 

2. H.neHTH~Ht:l11fOBaH HaCSop. Ha I41 nepBHtiHoro' '{'.:.;iiepexoila, npHHaJt
JieJitamero peaKt:(11H · 85Re ( · n , '(' ) ).86Re' ~- Onpe,neneHhl sHeprm1, Ha KO
.TOphle lt!JtYT .STH nepeXO](bl. iloJiytieHbl 3H8118Hitlfl llpHB6](6HHb!X -lt!HT6HCHBHOCTel1 
J:tJIH nepBHqHb!X nepe~o,noB;- ·n~YillHX. Ha HH3KOJiel!tal!IHe ypoBHH R](pa 186 Re' • 
Ida QCSmero tiHCJI'3 HI YilOBHH '74 Ha6.mo.n;eHu Bnepm:e. · 

3. B pea mum 1 54G d ( .n , .,. ) l55Gd CSbiJI · n·onyqeH Ha6op ·Ha · 34 ne

pexo,n_oB Ha ,ypoBHH c Ef < 207~ ,6 KsB, 6on:&me nonoBI1Hbl ·YKaaaHHb!X ~poBHe:1 
c J = I/2; 3/2 6HJIH o6HapyJKeHbl BnepBb!e. , · · ·. , · 

:4 •. llpeJtJIOllteH MeTO]( onpe~eJieHHH"~fiTHOCT!tl 'Hll3KOJI6lK81lli1X YPOBHeil 
fl,nep-npOJ:tYKTO:B, OCHOBaHHufi·Ha CT8TI1CTftlqecKOM 8H8JillS6 ycpe~H8HHb!X llH~ 
T8HOHBHOCTel1 ·H ·11HT6HCHBHOCTH H3 .OT~eJI:&HbiX pe30H8HCOB COOTB8TCTBYIOU\HX 
nepexo,noB. B peayJI:&TaTe CSbma nonyqeHa cyl!leCTBeHHO HOBaH -i'IHclJopMat:lHH 
,nna tieTHOCTH ypoBHeli HayqaeMb!X R~ep ~ 86 Re. u l5?Gd • · . 

5.· rrp.u usytieHHH cTpyKTYPhi.HHSKoJielKai!IHX ·YPOBHell R,nep 186Re y,na
JIOC·:& BBeCTH cJie,nyiOmHe· HOBble ·nonocbl, nocTpoeHHble Ha~ ~ByXKBas~c~qacTHq~ 
Hb!MH COCTOflHHHMI1:. (p4.00f·+ n 503f).ftl (p4001' ± n510f). · 

6. 0CY!ll6CTBJI8H8 CT8Tlt!CT.Illl8CK8fl' npoB~gKa KB83ltlll8CTliqlto-\[JOHOHHOtf MO
~eJIH JtJIH oCSeHx peaKL\Hl1 185Re( n, '(' ).t 6Re 11154-Gd ( n , '()155Gd. 
B peaKt:lHH c 185Re ,nnR HaCSopa n·epexo~oB, Hn;yumx Iia ypo:BHH co cTpyK
Typott p402 t + · n510 f. ( 6b!JI Ha~,neH :mcnepi1M6HT8JIJ>Hhllil K03QJ~Itlt:(I16HT 'Kop-
peJiflt:(HH mHpHH R3Kcn =- 0,502 co: cTaTHCTnqecKoil' ,nocToBepHOOT:&IO cyinecT-
BOBSHHfl ROppeJIHt:(Hitl 99,7%. B peaKL\11ltl C 154Gd , .I{JIH Ha6opa nepexo~OB, 
ltl.ltYlllHX Ha ypOBHH CO CTpywrypolil 11KB83HqacTHL\8 + \iJOHOH11 , 6b!JIO nonyqeHO 

RaKcn = 0,654 c .nocToBepHocTr:.IO s~~eKTa cyl!leCTBoBaHHH KoppeJIRt:(HH, 
paBHOW 99,96%. ~eTeJI:&Hb!W 8H8JIH3 ~~eKTOB KOppeJIHt:(HH llii-IPHH fl03BOnHeT 
38KJIIOlllt!T:& 1 qTO ~aHHble no KOppeJIHt:(Hitl, llOJiyqeHHble B .I{HCCepTat:(HOHHOH 
paCSOTe, llO~Tll6plK~810T Bh!BO,Il;ll KB83Hll8CT.I-IllHO-\tiOHOHHOlil MO.I{8JIH COJIOB:&eBa o 

'7. Eb!JIO, oCSHapyxeHo, liTO npHBe~eHHble HHTeHCHBHOCTH KoppenHpoBaHHb!X 
nepexo,noB He ycHJieHbl no cpaBHeHHD c HeKoppenHpoBaHHh!MH nepexo.naMH :s 
TOil KOJIH116CTB6HHOH Mepe, KaK STO CJI6.1{0B8JIO 6bl OlKH.I{8TD Ha OCHOB8H~H 
o6hltiHO npHHHMaeMmc npe,ncTaBJieHHlil o cnocoCSe <IJparMeHTSL\MH rMraHTCK~ro 
fHnonr:.Horo sneKTpHqecKoro peaoHaHca. B i:ny11ae peaKL\HH 

54Q d ( n , 'f ) l55G d CTaTHCT!tlqecRaH .I{OCTOB6pHOCTJ> STOI'O YTBepJK,LJ;e-
HHH paBHa 99,4%. , . . . . . , 

OcHOBHue MaTepaanbl ,nHccepTat:lHH unyCSJIHKOBaHu B paCSoTax /I,5/ n 
](OJIOX6HU Ha 5-ll BceCOI03HOlil ROH\[JepeHt:(lt!H no HeliiTpOHHOlil \[JH31t!K6 
(KHeB-1980) / 2 •3 •4/. 
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Pa60TU, nono~6HHU8 B OCHOBY AHCC6p!SUHH 

I. Ee'lBapz ~ •• roasaTKD H., KpanHK M., Hryen A8Hr HIDHH, CTa~RH
'KOB T., TenexHHKOB C.A. HKcnepHYeHTanLnafi nponepna KBasnqacTH'lHo
\POHOHHon MOJ:t6XH :s- p68KUHH pa.ltK8UHOHHOro 38XB8T8_ HeRTpOHOB ~e~opuapo
B8HHWIH HJ:tpauK. -omm,EI-3-80-285-, 2{y6na, 1980; H~, 1981, 33,c.3-I3. 

2. EeqBaplit- ~. t ronsaTKO a. t KpamfK M •• HryeH l{aHr HIDHH, 'CTa,liHH
KO:a T., Ten-elltHHKOB C.A. 1-!sy'leHne ypoBHetl n,llpa 186Re c noUOl!lLID peaK
l.IHH 185Re { n , 'f } 186 Re Ha naonHpoBaHHliiX pesoHaHCax. - B RH.: 
HeUTpoHHaH WH3HKa-. MaTefillaJiu 5-ti BcecoiOaHotl KOH~epeHI.IHH no HeliTpDHHDI1 
(iMsHKe,fufeB,Ij...I~ ceHTROPJl I:JdtJ r. ,!Jlll!HaTOMHHifopM,M. ,I9ol.l,q.;:;,c.G24-2Gti. 

3 .. Ee'lBBPll- ll>., foHsaTKO H. , KpamtK M., HryeH .i{aHr HIOHH, Ilocnw-
mHn c.; TenelltHHKOB C.A. I-!30TOilH'l6CK8fi HJ:tBHTH~HKa~a H6HTPOHHI>IX pes~
H8!1COB no '/-nyqau._ - B 1m: HeliTpOHHaH IJ)KSHKa. MaTepHanu 5-oli Bcecmos
HOH KOHilJepeHUHR no HBHTpOHHOli ~H3HR6, KHeB, 15-19 C6HTH6pa 1980 r., 
M. • L,H}'friaTOMHH¢opur,J;~. ,I9l:lU,'J.G,c.4l'1-;:;Ib. 

4. De'lBapx w., fOH38TRO H.4 KpanHK M., Hr~eH nanr HnaH, Tenex
HHKOR C. A. 1-!sy'leHHe peaKunu 15 Gd ( n , '() 1 5Gd na HsonHpOBaHHblX 
pesonaHCax. - B KH: HetiTpOHhaH wasnJta. MaTepuanu 5-on Bceco!Oanoli KOH
wepeHuH11 no HBHTpOHHOli ~HSHKe, Knen, 15-19 ceHTH6pa I980r., 
J.JJ-j}.il1aTOlllll1HtPoPM, M. ,I9l:lU, '!.;:;,c. <::l:J-:C<!:J. 

5. Ee'!Bapx ~ •• ronaaTKO H., KpanHK M., Hr;en ~anr HIDffH, Teneana
KOB C. A. J\syqenne peaKUIUI 154 Gd { n , 'f ) 15 Gd B MsonnpoBaHHHX 
pesoHancax. - IlpenpHHT O~rm, P3-80-864, llJ'CiHa, 1980 • 

. 
fyitoimCL nocTymiJia B HS.I(aTe.i'I:PCKI!ll OT.I(eJI 

;:;6 HOJ!6p.!1 l9i:Sl ro;Qa. • 

16 

/{'..J,~· 


