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l1ccne,qoBalme a -pacrraaa B030Y)!{,!leHHblX C0CT0S!Hllii aT0MHbIX 

Slllep 0TKpbIBaeT H0Bbie B03M0}!(110CTII K8K llnSI rronyi1eHHSI CBeaeHHH 

0 CTpyKType B030Y>K1tel!Ub!X COCTOSIHIIH II l!X CITIIHax, TaK II ansi Il3y

'leHl!SI caMoro rrpouecca a-pacrra11a, · HaI16onee IIHTepecHbIM SIBnsieTcsi, 

ITO-BilllllMOMY, 113yqeuI1e nepOS!THOCTII o6pa30B8HIISI a -'18CTllllbl Ha 

rroBepxuocT11 siapa, xapainepnayeMoii rrp11ne11eHuoii a -ump11Hoii ansi 

paamI'IHbIX cocTOSIHllii noa6ynwe11Horo 1111pa. O11HI1M Il3 crroco6on rro- , 

nyqeHHSI BblCOKOB030Y}l<JlellHI,lX COCTOSIHIIH Slllpa SIBnsieTCSI 38XB8T 

MeaneHHbIX Heihpo11on - rrpe11MeT I1ccne11ona11I1ii HeiiTpo1111oii crreKTpo

CKOITIIII, 

HeiiTpOHH8SI crreKTpOCKOITIISI 11aeT rioaMO>KHOCTb 'leTKO paa11enS1Tb 

6n11aKone>KaIUI1e noa6y>Kneum,1e ypon11I1 c. a11epnieii noa6y>K11e1rnsi rrpu

MepHo 5-9 M 9B, PeaoHaHCllhie peaKUHII ( n' a) MO>KHO paccMaTpIIB8Tb' 

KaK rrpouecc 06paaonaH1111 II a-pacrraaa cocTaBHoro 1111pa, XapaKTepI1-

CT;IKH yrroMSIHyToro T11rra a ..:j:iacrraaa orrpe11enm0Tc11 cTpyKTypoii pac-. 

rra11a10llleroc11 COCTOSIIIIISI S!Apa. O1lH8KO oKa3anoc&, 'IT'.> Ha6ni01l8Th 

a -pacrra11 peaonaHCHhlX COCTOSIHIIA llOBOnhHO TpyllHO, ITOCKOnbKY OH 

rro11ann11eTCSI llPYI'IIMII, 6onee "6bICTpblMII" BIIA8MII CIISITIISI B030y}l<lleHHSI 

SlllP8 ( B OCHOBHOM 11crrycKaH11eM y -ny'jeii II HeiiTpoHOB), 113-38 Mano ii 

ripoHIIUBeMOCTII KynoHOBCKOI'O 6apbepa ansi a -'18CTHU B o6nacTH 

cpeAHllX II TSI>KenbIX S!Aep, peaKUllSI ( n' a) IllleT C O'leHb Manb!MII 

ceqeHHS!Mll, Ha 5-9 rropSIAKOB MeHbllillMll ceqeanii pannaunoHHOI'O 38XB8-

Ta, 'ITO coanaeT rrpummrrnan&Hbie TpyAH_ocTn B nccne110BaHnn peaKunn, 
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( n, a) B yrroMHHyT01'1: 06nacn1 srnep. IToaToMy nccne/loBaHnH TaKoro 

po/la npoB0/lHnHCb /l0 He)laBHero BpeMeHH TOnbKO Ha TennoBbIX 

HeiiTpoHax, a B nocne/lHee BpeMsr TBK)Ke nccne)loBanncb rronHb1e a ""-Wll

/ 1-3/ 
pHHbl B 0T)lenbHb!X pe30HaHcax • ITepBbie 11ccne)l0BaHIIH cneKTpDB 

a -'laCTHU nocne 38XBaTa TerrnoBbIX HeiiTpDHDB 6b1n11 npoBe)leHbl 

c nnox11M pa3peweH11eM no 8Hepr1m a -'laCTIIU. 3aMeTHoe ynyqweH11e 

:cmepreT:,rqeCK0I'D pa3peweHmI 6binD /l0CTHI'HyTo MaKcj1apnaHOM II /lp_/4/ 

O/lHBKD cneJlyeT DTMeTHTb, 'lTD 1!3yqemre a -cneKTpDB nocne 3axaa

Ta TennDBbIX aeiiTp0H0B 'lBCTD )laeT pe3ynbT8TbI, IIHTeprrpeTaUirn 

KDTDpbIX 38Tpy/lHHeTCH 113-38 DTCYTCTBIISI CBe)le11nii 0 BKna)le OT)lenb-

11wx pe3~Ha11c0B B Terrnoaoe ceqe11ne peaKunn (n,a) 3Ha'l11Tenb-

HD 6onhWllii o6oeM !pH3H'leCKOii lIHCpopMamm MD)KHD rrony'll!Tb, nccne

llYSI crreKTpbl a-qaCTHU 113 uenoro pH/la 1!3Dnllp0B8HHbIX pe3ollaHCHb!X 

CDCTOHHllii 0T)lenbHDI'0 H)lpa. TaK11e 11ccne/lDB8HHH HBnmoTCH no CYTll 

Jlena llBYXMepHbIMII, no3BonmolUl!MlI He TOnbKO rrony'll!Tb rrapu11anbHb1e 

BepDHTHDCTII ( a -Wllpl!Hbil DT/lenbllb!X rrepexD/lDB, HD II rrpocne)ll!Tb, 

KaK MeHHJ0TCH rrapu11anbHb1e a -WllpHHbl OT pe3DH8HCa K pe3011aacy, 

a TBKme B 38BIICIIMDCTII OT Clll!Ha CDCT0HIIIISI K0MnayHJl-Hllpa. K co

maneamo, 113-3a Manoro acpcpeKTllBHoro ce'len11sr peaKu1111 ( n, a), 311a

'l1ITenbHoro ¢011a KDHKyp11py101Uefi peaKUIIH ( n, y ) 1 a TBK)Ke MBnbIX 

HHTeHCl!BH0CTefi pe3DH8HCHbIX HeiiTpDH0B y C0BpeMeHHbIX IICTD'lHl!K0B 

HeiiTpoHDB, aKcnep11MeHThl nono6Horo poaa no nocnenHero apeMeHI! 

He nponon11n11cb. 

B n11ccepTau1111 npeacTaaneaa pa3pa6oTKa MeT0/ll!KH crreKTpo

MeTpl!'leCKHX lI3MepeH!Ili: a -pacnaaa pe30H8HCHb!X C0CT0Sil!l!ii SI/lep, 

/l8H0 onl!CaHl!e C03/l8HH0I'O aBTDp0M cneKTpoMeTpa a -qacTHU C 6onb

woii rrnomanbIO M11wenn, cnoco6noro pa6oTaTb B l!HTeHCl!BHbIX nonsrx 

cna60110HlI3llpyIOIUlIX 'lBCTHU, a T8K)Ke pe3ynbT8Tbl nepBbIX 113MepeHl!ii 

crreKTpoB a. -pacnaaa pe3DHBHCHbIX CDCTOHHHii, npoaeneHHbIX ansr 
• 145 147 

smep-MHWeHe11 Nd n Sm 
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f n a Ba f AIICCepTaUllll conep)KIIT o63op HeKDT0pbIX Teope

Til'l?CKIIX npencTaBneHHI1: 06 a -pacnane, ero 3aK0HDMepnocTsrx 

II 11ccnenoBaHIISIX BD36y)K.QeHHblX COCT0SIHIIII, nonyqaeMb!X nocne 

38XBaTa Tenn0Bb!X II pe3DH8HCHb!X ne11Tp0HOB. 

r n a Ba II conep)KHT o6cymneHue Tpe60BaH1111, npenosrnmreMbIX 

a -cneKTpoMeTpaM ,:rnsr 11ccnenona111rn a'-pacnana ne11Tp0HHbIX pe-

3DHBHC0B Ha ny'lKe HellTpDHDB OT l!MllynbCHOI'O peaKTopa II pe3ynb

T8Tbl pa3pa60TKII MeT0/ll!KII ll3MepeHllfi. PacCMDTpeHl!e xapsKTepl!CTlIK 

a -crreKTpoMeTp0B, pa6oTaIOIUIIX Ha DCHDBe 113BeCTHblX B HBCTDH

mee · BpeMH rrpl!HUIIIJDB, IJ0Ka3ano, 'ITO nnsr naHHblX 1!3MepeHl!ll MDI'YT 

6bITb rrepcrreKTIIBHbIMII TOnbKD. CUIIHTl!nnHUIIDHHblll crreKTPDMeTp 

C I'830Bb!M CUIIHTHnnHTDpDM nn11 IIDHll3au110HHbii! crreKTpDMeTp. 

Pa3pa60TaHHblll HBMII CUIIHTllnnsruuoHHblll a -crreKTpDMeTp 

/5/ 
c rrpuMe11eHUeM aneKTp11qecKoro nonsr oKa3ancsr nerrpHI'D/lHbIM, 

TaK KBK 'HeBo3M0)KH0 6brnO /lDCTU'lb Tpe6yeM0ii pa3pewaIOIUeii crro

co6HOCTII no 8Hepr1111 a -'laCTUU II nocTaT0'lHD Mano11 'lYBCTBl!Tenb

H0CTII K y -KBaHTaM. B nanhHefiweM 6binD rrpoaeneHo 11ccneno

aan11e pa3nll'lHbIX Bap11aHTDB IIOHl!38UIIDHH0l'l KaMepbI, DTnll'l8IOIUl!XCSI 

reoMeTpueii, cncTeMofi aneKTponoB, ycnoa11srM11 pa6oTbI II reoMeTp11efi 

· /6 7/ 
ee pacrronomeHHH 0THDCl!TenbHD nefiTpDHHDI'D nyqKa 

1 
• B pe3ynb-

TaTe uccnenoBBHl!i! nocTpDeH IIDHII38UIIOHHbIH a -crreKTpoMeTp, KDTD

pblii CDCTDIIT II~: 

1) na6opa l!DHl!38UU0HHbIX KBMep C ceTKoii; 

2) pan110TexHn'leCKIIX cxeM nnsr ycuneHusr, cpopMnpoBaHnH, oT6opa 

II CTa6unl!3BUl!lI l!MnynbC0B no aMnn11TynaM; 

3) . CIICTeMbl 0TKB'lKII II nano.'IHeHUSI p~6D'll!M ra3DM. 

Onna 113 KaMep - 6onbWBSI MHDI'DCeKUIIDHHBSI KaMepa c nno-
2 

IUB/lb!O MUWeHI! 9000 CM • II 6hina np11Menena B 1!3MepeHl!SIX nnsr 

nccnenoaaHIISI cneKTpoB, a -pacnaaa nefiTpDHHhIX pe3oHaHCDB, pac-
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rrono)KeHHblX I10 BpCMeHI! OT 400 MKCeK_ II .aanhll!e rrocne B03HIIKHOBe

HIIH IIMI1ynhCa MOII!HOCTII B peaKTope. BTopaH IIOHll38UIIOHH8H KaMepa 
d- ' 

rrpe,acTaBnHeT co6oll: rrpaKTll'leCKII O.UHY ceKUIIIO 6onhll!OH KaMepb! 

c co6cTBeHHb!M KO)KYXOM, HO c IIHb!M pacrronO)KeHIIeM aneKTpo.aoB. 

3Ta KaMepa COBMeCTHO co meneBblM KOnnlIMaTopoM I103BOnlina 

IICCne.aoBaTb crreKTpbl a -pacrra.aa Heil:TpOHHblX peaoHaHCOB, pac,

rrono)KeHHhlX I10 BpeMeHII OT 100 MKCeK II .aanhll!e rrocne Hell:TpOHHOH 

BCilb!II!KII IIMI1ynhCHOI'O peaKTopa I1p1I 6onhlllllX IlOTOKax Hell:TpOHOB, 

l101I1I3aUl!OHHblH a -crreKTpoMeTp o6nanaeT cne.ayrom11M11 rrapaMeT-

paMII: MaKCIIManhH_aH rroneaHaH rrnoma,ah MHII!eHII 
2 

S"' 9000 CM 1 

paapemaIOIUaH crroco6HocTh rro aHeprnff a -'laCTIIU /',. E "'100 K3B 

.am1 Ea"' 5 MaB BHe rry'IKa II 200-400 KaB nm1 Ea"' 10 Man 

B I1Y'IKe nell:TpOHOB OT llMI1ynhCHOI'O peaKTopa, co6cTBeHHblH <pOH 

n IIHTepBane aHeprlllI 5 - 10 Man COCTaBnHeT 

7 
120 HMrr/qac. O6ny-

'leHIIe KaMepbl y -KBaHTaMII c N y = 6. 10 y /ceK OT IICTO'IHIIKa 

1a1 Cs I1pl!BO.UIIT K yxy,allleHIIIO paapelllaroweit crroco6HOCTII IIOHII3a-

UIIOHHOI'O a -crreKTpOMeTpa co 100 .ao 230 KaB I1plI E "'5 Maa, a 

TTprr 3TOM B03MO)KH8 TBK)Ke perlICTpaUHH Y-KBBHTOB II3-3a MHOI'O

KpaTHbIX Hano)KeHIIH IIMrrynhC0°B OT aneKTpOHOB, TTplI rropore BbIII!e 
I 

5 MaB per1ICTpaU1IH y -KBaHTOB II.UeT co CKOpOCThlO «1 IIMI1IMIIH, 

B TOH )Ke rnaBe .aeTanhHO o6Cy)K,aaeTCH BnHHHlle pa3nlI'IHblX cpaKTO

poB Ha paapell!aIOIUyro crroco6HocTh a -crreKTpoMeTpa. Oco6oe BHH

MaHIIe ynem1eTCH IICCne.aoBaHIIIO II o6cy)K.aeHHIO ero pa60Tbl B IIH

TeHCIIBHblX rronHX cna60110HII31IpyIOIUllX 'laCTllU, 

,. f n a Ba III IlOCBHIUeHa OI11IC8HIIIO aKcrreplIMeHTanhHOH ycTaHOBKll 

B uenOM II ycnoBllli rrpoBeneHIIH 3KCI1eJ:ll!MeHTa, I1p1IBO.UHTCH peaynhTa

Tbl II3MepeHIIH, KpaTKO OI1llCaH MeTon crreKTpOMeTplIII Hell:TpOHOB I10 

BpeMeHII rrponeTa II I1pllHUllI1 MHOI'OMepHOI'O aHannaa peaynhTBTOB 

aKcrrepnMeHTa. TTpllBO/:IHTCH rpa<pllKII 3aBllCllMOCTll C'leTa a -'IBCTllll 

6 

, 
I. I 

1,1 

i 

B peaKUIIHX 
145 Nd(n,a) 142 Ce n 

147 Sm( 0 ,a) 
144Nd OT apeMeHn 

rrponeTa HefITpoHOB, a TBK)Ke crreKTpbt a -pacrra.aa .aByx peaoHaHcoB 

145 Nd 11 .aaeHanuaTn peaoHaHcOB 
147 Sm • OrrncaHa MeTo.anKa 

• 
o6pa60TKII peaynhTBTOB 1!3MepeHHH ll rrony'leHIIH xapaKTepncTllK 

pe30H8HCOB ( rronHb!X ll rrapunanbHblX a -II!IIpllH), 

r n a Ba IV conep)KIIT o6cy)K,aemie peaynhTaToB II rrony'leHHb1e 

Bb!BO,[lbl, 

B 
. .17-9/ 

peaynhTaTe ll3MepeHlllI IlOJIY'IeHbl 3Ha'leHllH rronHblX 

a -II!llpllH nnH 20 peaoHaHCOB n naHbI aepxHne rrpenenb1 a -II!npnH 

ewe .anH 'leTbipex pe30H8HCOB 
147 

Sm, 3aBllCIIMOCTb C'leTa a -'laCTIIU 

OT BpeMeHII rrponeTa Heil:TpOHaMn 6a3bl 100 M IlOKaaaHa Ha pnc. I. 

Ycpe,aHeHHaH rro 20 pe30H'.3HC8M rronHaH a -lllllpllHa paBHa <fa·>= 

= ( 2, l l:!:_0,46) MKaB, O)lrn,aaeMaH cpenHHH a -lllllpllHa nnH 3TOI'O 

H/:lpa I10 CTaTllCTll'leCKOH MO,aenn <fa·> = 4,6+1,0 MK3B, 
CT, -

PacrrpeneneHne aKcrrepnMeHTanhHbIX rronHhIX a -II!HpnH pa3yM-

Ho OIIIICbIBaeTCH TeopeTn'leCKIIM pacrrpe.aene·HneM, paCC'lllTaHHbIM 

B rrpe.arrono)KeHnll cnyqail:HbIX ll He3aBHCIIMblX qinyKTyaunll: rrpnBe.aeHHblX 

a -II!IIpllH B oTnenhHblX BblXO.UHbIX KaHanax peaKUllll ( cpllKCllpOBaH

HblX KOHe'IHbIMll COCTOHHllHMll II 3Ha'leHHHMll op6nTanbHOI'O MOMeH

Ta f ) , Ha OCHOBaHllll 3TOI'O pacrrpeneneHllH C BepoHTHOCTh!O 

> 0,99 peaoHaHCaM 160,8; 183, 7; 190,8 11 221,6 SB IIpllI1llCaH CIIllH 

3
- I 101 

l13Mepe~bI crreKTpbI a -'laCTllll pacrrana 12 peaoHaHCOB 
147 Sm 

rr 27 x peaoHaHCOB 
145 

Nd. Ha pnc, 2 rroKaaaHbI a -crreKTpbI pac

rra.aa 12 pe3oHaHCOB 
147Sm. IlnH 0601Ix Hnep cyIUeCTBOBaHne a -ne-

+ 
pexona B OCHOBHOe COCTOHHlle KOHe'IHOI'O H.apa (0) CBll.UeTenhCTByeT 

O TOM, 'ITO CllllH pacrranaromerocH pe3oHaHCHOI'O COCTOHHIIH paBeH 

3-, TaK KaK 3TOT nepexon (a 
O 

) ll3 pe30HaHCHblX COCTOHHllH co 

CI1llHOM 4-, rrony'laIOIUllXCH rrocne 3axBaTa s -HeHTpOHOB, 3arrpeIUeH 
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Puc. 2. CneKTpbt a -'-laCTHU Pacnana 12 peaoHaHCHbIX coCTOSIHHH 

H cneKTP ¢oHa Me»<Jty peaoHaHCBMH 3,4 u 18,3 aa. Caepxy naeTCSI 
WKana 3HeprHH a -qaCTlfU B M aa; CTpenKBMH IlOK838HbI O>KH.[lae

MbJe ~OnO>K9HHH rpynn a -qa~J~UN,d COOTBeTCTBYIOllIHX nepeXO!lflM 

B COCTOHHHSI KOHe'-IHOro SIJlpa 

n 



rrpaa1rnaM11 oT6opa. no Han11q1110 a O -rrepexonoa orrpeneneHbI cmrnhI 

necSITII pe30HaHCOB 
147 Sm 11 06011x 11ccnenoBaHHbIX pe30HaHCOB 

145 Nd. Hano oTMeTIITb, 'ITO crrnHhI Tpex pe3oHaHCOB 
147 

Sm, orrpe,.,_ 

neneHHhie rro- pacrrpeneneHIIIO rronHbIX a -w11p11H, rronTaepmneHhI cy-

mecTBOBaHneM rrepexonoa B OCHOBHOe COCTOSIH11e; nnsr qeTBepToro 

pe3oHaHca (190,8 aa) crreKTp He 113Mepsrncsr, 

Ha OCHOBaHIIII orrpeneneHHbIX 113 crreKTPOB OTHOCl!TenbHbIX 

IIHTeHCIIBHOCTeii a -rrepexonoB Bbl'IIICneHbl rrapu11anbHbl8 a -WllpllHbl 

rrepexona B ocHoBHoe, rrepaoe, BTopoe II Hepa3peweHHbie TpeTbe + 

qeTBepToe B036ymneHHbie COCTOSIHIISI KOHe'IHOro srnpa B peaKUIIII 

147 Sm (n ,a )144 Nd II B OCHOBHOe II rrepBOe B036ymneHHb:e COCTOSIHIISI 

B peaKUIIII 

u11anbHbIX 

145 Nd ( 0 ,a) 142 Ce. Ha6n10naeMb1f1 6onbwo11 pa36poc rrap

a-w11p11H rrepexona B OCHOBHOe COCTOSIHlle B pacrrane 

peaoHaHCOB l 47 Sm ( BbIXOAHOH KaHan C e == ·3) CBIIJ:leTenbCTByeT 

B rronb3Y rrpe.t:1rronomeHnsr nopTepa-ToMaca o cnyqaiiHOM pacrrpe.t:1eneH1111 

aMIInHTYJ:I rraprmanbHblX rrpnBe.t:1eHHbIX WIIPIIH B peaoHaHCHbIX peaK

UIISIX, CornaCHO 3TOMY rrpeJ:1110nomeHHIO, J:lnSI rrapunanbHbIX a -lllllpllH 

rrepexo.t:1a B OCHOBHOe COCTOSIHHe 0)1(11/:laeTCSI pacrrpe.t:1eneHHe x-KBaJ:1-

paT C V =: 1. 113 3KC1Iep11MeHTanbHbIX .t:1aHHbIX rronyqaeTCSI V 
3K 

== 0,7 :!:. 0,2. napu11anbHb1e a -wllpHHbl rrepexo.t:1a B rrepBoe B036y)K-

neHHOe COCTOSIHHe (.t:1nSI 
147 Sm ( n ,a) 

pacrrpe.t:1eneH11e, qeM .t:1nsr V == 1 ( 

144 Nd 

V 
3K 

IIMelOT 6onee Y3KOe 

5±.2 .t:1nSI pe30HaHCOB C 

117 = 3-). 3TII a -mnpllHbl SIBnsrroTCSI cyMMOH rrapunanbHblX lllllpllH, 

COOTBeTCTBYIOIIIIIX TpeM 3Ha'leHIISIM op611TanbHOro MOMeHTa ( e == 1, 

3, 5)' KOTOpbie B .t:1aHHOM 9Kcrrep11MeHTe HeB03MO)KH0 pa3~en11Tb, 

Cy)KeHlle IIX pacnpe.t:1eneH1ISI MO)KHO o6'hSICHIITb KOMIIeHcauneii Heaa

BIICIIMblX <jJnyKTyaunii OT.t:1enbHbIX cnaraeMbIX, 'ITO crnam11Bae1'. cjmyK

Tyau1111 cyMMbl, cf>11311'1eCKII 9TOT peaynbTaT, IIO-Bll/:IIIMOMY, 03Ha'la

eT, 'ITO pacrrpe.t:1eneHne BbmeTaromnx a -qaCTIIU rro op611TanbHhIM 

10 

MOMeHTaM IIpOXO/:IIIT J:10 IIX BbmeTa 113 ·sr.t:1pa II B Ka)KJ:IOM peaoHaHce. 

rro-caoeMy, npn rrpe.t:1rronomeH1111 HeaaBIICIIMbIX II cnyqaiiHhIX ¢nyKTy-

aUIIH 1Ip1IBe.t:1eHHbIX a -lllllplIH J:lnSI OT.t:1enbHbIX £ om11.t:1aeTcsr, 

'ITO .t:1nsr 06cym.t:1aeMoro pacrrpe.t:1eneH11sr aHaqeHne v"' 2 • 

11HTepecHo OTMeTIITb, 'ITO rrepeXO/:lbl BO BTOpoe Boa6ym.t:1eHHoe 

+ 
COCT01tH11e ( 4 ) .Ha6n10.t:1an11cb TOnbKO B J:IBYX pe3oHaHcax. no-BIIJ:111-

MOMy I B OCTanbHb!X OHII 3Ha'IIITenbHO ocna6neHbl ( IIIIII OTCYTCTByroT) .. 

- + 
B TO )Ke BpeMsr a -rrepeXO/:lbl B cne.t:1y10m11e COCTOSIHIISI 3 II 2 

(Hepa3.t:1eneHHhie), nemamne npnMepHo Ha 200 K9B Bhillle, nposrnnsrroTCSI 

no KpaiiHeii Mepe B ceMII pe30HaHcax. Bo3MO)KHO, 'ITO 9TO o6'bSICHSI

eTCSI ycnneHIIeM nepexo.t:1a B COCTOSIHIIe 3-, J:IIISI KOToporo onTII'leCK8SI 

MO.t:1enb B 3TOH o6naCTII npe.t:1CKa3bIBaeT MaKCIIMYM a -qacTll'IHOH 

I 111 
CIIIIOBOH qJyHKUIIII ( nepeXO/:lbl C 'leTHbIMH 3HaqeHIISIMII £ ) , 

/12/ 
He.t:1aBHO nosrnnnacb pa6oTa • SIBnsrromasrcsr nepBOii !JO!lb!TKOH 

CBSI3aTb CTpyKTypy pe30HaHCHbIX COCTOSIHIIH SIJ:lpa C rrapunanbHbIMII 

lllllplIHaMII a - II y -pacna.t:10B, OcHOBbi°BaSICb Ha rrpe.t:1nonomeH1ISIX 

9TOii pa60Tbl II peaynbTaTax HaCTOSIII!eti, MO)KHO, no-BIIJ:IIIMOMy, 

C'IIITaTb, 'ITO pe3oHaHCHOe COCTOSIHIIe 183,7 9B oTnnqaeTCSI OT J:lpy

rnx cpaBHIITenbHO. 6onbllllIM BKna.t:10M npocToro J:IBYXKBa311'1acTll'IHOro 

B036y)KJ:leHHSI Tllna 'laCTHUa - qacTnua. 

/12/ 
B pa6oTe npe.t:1cKa3bIBaeTcsr yBenu'leHne B cpe.t:1HeM np11Be-

.t:1eHHOii a -w11p11Hh1 nepexo.t:1a B o.t:1Ho¢0HciHHoe Bo36ym.t:1eHHoe cocTosr

HHe KOHe'!Horo SI.t:1pa no cpaBHeHHIO C rrepeXOJ:IOM B OCHOBHoe. no-
. + 

BIIJ:IIIMOMY, rrepBoe B036y)KJ:leHH08 COCTOSIHIIe SI.Clpa· 144Nd ( 2 ) SIBnsr-

eTCSI 0/:IHO!pOHOHHblM. Ecnn He Y'IIITbIBaTb B ycpe.t:1HeH1III aHoManbHOH 

2 
lllllpllHbl Y a O pe30HaHCa ·183, 7 9B, 

0

TO Hawn peaynbTaTbl 113Mepe- . 

HUH cornacyJOTCSI C 9TIIMII Bbl1;lOJ:laMII, TaK KaK 

2 
< Ya 1 •> 

.< y 2 •> 
ao 

. .<ral '> 

.<ra 1> 
0 

11 

(P3 )0 ,,,3. 

(I Pe>1 e 



Ta61rn~a 1 
!IOJIH!rn u nap~am,mrn cl - nmpHHbl p630H8HCOB 

lele Eo ~ ror. r,J C.o r"'., f1ct.2. r~J+f. 
CilUHbl peaoeauc. 

Jl,8HH8H ,4pyr;1e nn SB MH8B LIB8B LIH8B MH8B .MH8B MK9B paCloTa 8BTOpbl 

l. 3,4 2,5,±0,3 2,5,±0,3 1 ,08,±0 ,16 1,14,±0,17 0,19,±0,06 3- 3- /16/ 
2. 18,3 0, 28,±0, 06 0,24,±0,03 0,080,±0,02 0 ,!8,±0 ,04 4- 4- /17/ 
3. 27,1 0,34,±0,II 0,057,±0,025 0,13,±0,05 0,08,±0,03 3-

4. 29,7 0,45,±0,15 0,48,±0,13 0,23,±0,08 0,08,±0,04 0,!2,±0,04 3- 3- /16/ 
5. 32,l 0,36,±0,14 0,16,±0,06 O,OII 0,24,±0,l 0,05,±0,03 
6. 39,7 0,25,±0,04 0,01 O,I0.±0,02 0,10.±0,02 
7. 40,6 0,43 5-

8. 49,3 0,13,±0,07 1,0,±0,2 
H 
I'\) 9. 57,9 0,27,±0,07 0,6.±0,2 0,22,±0,06 0,043.±0,03 

IO. 64,9 0,16,±0,1 
II. 76,0 0~33 
12. 79,8 4,8 -13. 83,4 2,20,±0 ,3 2,0.±0,3 1,20,±0,2 o, 75,±0,16 0, l.!,±0 , 08 3 
14. I02,6 1,15,±0,2 0,07,±0,037 0,83,±0,17 0,!2.±0,08 3-

15. 106,8 
108,4 1,33,±0,45 0,093,±0,093 0,66,±0,26 

16. 123,4 1,37.±0,2 0,73,±0,15 0,34,±0,09 0,19 3-

17. 140,0 0,67.±0,28 
IS. 143,3 4,6 

·., 
r 

19. 151,3 o, 70,±0,2 

~ Eo ll [j_ [J] 
~o C.1 roez ~3+4 

CnnHhl peao-
nn H8HCOB 8B MH8B LIH8B MH8B ,1l8HH8H ,1tpyrue MH8B .MH8B woC pa6oTa 8BTOpb1 

20. 160,8 3,85,±0,73 2, 70,±0, 70 163,6 0,61,±0,26' 3-

21. !83, 7 15,4,±I,2 14 ,4,±2 3-
22. 190,8 7 ,l,±4,2 

23. 198,0 5,5 

24. 221,6 
2c5,3 3,15,±0,56 l,24,±0,3 1 ,20,±0 ,40 3-

H 
w 



OAHaKo eme Man CTaTHCTH'IeCKHfi MaTepnan, 'IT06b! CAenaTb 0K0H

qaTenbHbie BblBOAhl no 9T0MY II0B0Ay. 
,J. 

PeaynbTaTbl H3MepeHnfi H HX aHanH3 cyMMHpoBaHbl B Ta6nn-

ue l. OcHOBllble peaynbT8Tbl HaCT0HUiefi AHccepTaUHH 6bmH orry6nn
/5-10/ 

K0B8Hbl B pa6oTaX • a TaKlKe ADnDlKeHbl Ha KDHcpepeHUHHX: 

1) MelKAyHapOAH8H KDH4JepeHUHH IID CTpyKType HApa B ToKHO 

(1967)
1131

• 

2) MelKAyHapDAH8H KDH4JepeHuHH IID CTpyKType aTDMHDrD HApa 
/14/ 

B lly6He (1968) • 

3) M elKAyHapDAHaSI K0114JepeHUHH IID HAepllbIM A81lllb1M AnH 
1101 

peaKTDpDB B XenbCHHKH ( 1970) • 

4) ElKerDAll8H KDH4JepeHUHH IID HAepHofi crreKTPDCKDIIHH 
/15/ 

H CTpyKType aTDMHDrD HApa B Pnre • 

3 a K n ID 'I e H H e 

HacTDSilllaSI AHCCPpT0UIIH IIDCBHUieHa 11ccnen0Ba!IHIO TDHK0fi 

cTpyKTypbI a -pacrrana cocTaBHoro Hnpa, 06paayro1ueroc11 rrocne 

aaxBaTa pe3Dll0HC!lblX uefiTpDHDB. 

Coanaune 6on1,111oro HDllll30UHDHHDr0 a -crreKTp0MeTpa IID3B0-

nnno IIpoBeCTH IIepBbie nccnenoBaHl!H B 9TDM HaIIpaBneHHII. 

11ccnenoBaHne cIIeKTp0B a -'I0CTHU, 06paay10llll!XCSI II pH pac

IIaAe DTAenbllb!X peaoHaHCllbIX CDCTDSIHHH 8T0M!lb!X HA,ep, SIBmJeTCSI 

HDBb!M HarrpaBneHHeM, IID3BDnHIOIIIHM IIony'Il!Tb cneutt<Ptt'IeCKYIO 

1rn4JopMaUHIO KaK D CTpyKType Bb!CDKDBD36y,1me11Hb!X CDCT0HHHH If•. 

nx CIIHHax, TaK n o caMoM -IIpouecce a·-pacIIaAa. 

B AHccepTaunn nccneAoBanncb rronHb1e II rrapunanbHb1e a -wn

pHllbI Ha naoTorrax 
147 

Sm n 
145 Nd 

14 

1) C 03A0H 6on1,1110ii IIDHll30UHDIIHblH a -crreKTpoMeTp, crro

CD6Hb!H pa6oTaTb B IIHTeHCIIBHbIX rrom1x cna6ol!Dlllf311PYIOIIIl!X qac-
2 

THU c M11orocnoii11oii MllllleHbID 6onb111ofi rrnowanH ( 0,9 M ) c aHep-

reTH'IeCKIIM paape111eH11eM 1'1E ""100 K9B AnSI E ,,, 5·,MaB. 
a -

2) ITony'IeHbl 3Ha'IeHIISI rrapunanbHblX II IID.'IHbIX a -111Hpllll 

nnH 
147 Sm 11 145 Nd . 

3), ITony'IeHbl CIIl!Hbl ABeHanuaTII yposuefi CDCT8BHDro HApa 

14 s Sm • 

4) ITony1Ie1111b1e 8KcIIep11Me11Tanb11b1e pacIIpeAene11m1 rrapu11anb

HbIX a -11111p1111 cpaBHIIBaIOTCSI C rrpeACK83aHIIHMII CTaTIICTl!'IeCK0fi 

Teop11n. Ha DCIIDBaHHII TaKoro cpaBHeHIISI IIDny'IeHbl caeneHIIH D 

<PopMllpDB8HIIII a -'IaCTIIU C pa3nll'Illb!Mll op61ITanbHbIMII MDMeHTaMII 

Ha IIDBepxHDCTH Hnep, 

5) IT0Kaaa110, 'ITO pacrrpeneneHIISI rronHbIX a -IIIHpHH nnH 

pe3DH8HCDB 147Sm II 0lKHAaeMb!e pacnpeneneHIIH aTHX umpHH Ha 

DCHDBaHl!II pac'IeTDB !ID C-TaTHCTII'IeCKDfi TeDpHII ynoeneTBDpHTenbHD 

CDBIIaAaIOT. 
- /12/ 

6) llenaeTCH IIDIIbITKa Ha 0CH0BaHHH rrpeAnonoJKeHIIfi pa6DTbl 

nony'I_I!Tb CBeneHHH 0 CTpyKType peaoHaHCHbIX CDCTOSIHI!li Hnpa 

148 Sm. 
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