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06filA51 XAPAKTEPl1CT11KA PA60Thl 

AKTYBflbHOCTb TeMbl n11ccepTau1111. Dl!HOA 113 BKTYBflbHbIX npo6neM 

CTPYKTYPhl BTOMHOro 11npa HBnHeTCH 113Y'!eH11e o6nacTeA 11nep nepexonHoro 

X apaKTepa, B KOTOpbIX B03MOlKHbl pe3Kl1e 113MeHeHl111 !l)OpMbl Hl!ep. C TO'!Kl1 

3peH11H TeopeT11'!eCKoro IlOHl1MBHl111 CBOACTB nepeXOl!HbIX 11nep OK83bIBaeTCH, 

'!TO 6onbml1HCTBO 113 Hl1X TPYllHO 0Ill1C8Tb B paMKaX npencTaBnett11A, PB3B11ThlX 

B HBCTOHmee epeMH KBK l(flff Cl1flbHOl!e!i)OPMl1POBBHHbIX, TBK 11 Zlflll c!l)ep11qecKl1X 

11nep. 3Tl1 npel!CTBBneHl111 MOlKHO paCCMBTPl1B8Tb n11mb KBK 8Cl1MilTOTl1'!eCKl1e 

npenenbl l(flff 0Ill1CBHl111 6onbml1HCTBB peanbHblX HYKfll1l!OB. 8 3TOA CBH311 

npel!CTBBnHeTCH O'!eHb BBlKHblM Cl1CTeMBTl1'!eCKOe neTaflbHOe 113Y'!eH11e CBOACTB 

Rl!ep nepex Ol!HOro X apaKTepa B m11pOKOM l(l18Il830He aTOMHhIX 11 MaCCOBbIX 

q11cen, np11 113Y'!eHl111 KOTOPhIX MOlKHO npoeepl1Tb rpaHl1Ubl np11MeHl1MOCTl1 

11Meiim11x CH B HBCToiimee BpeMH MonenbHbIX npencTaBneHl1A 11 Bb111B11Tb HOBbie 

311)\l)eKThl 11 3BKOHOMepHOCTl1. 

3HaH11e x apaKTep11CTl1K HllePHbIX YPOBHeA 11B nHeTCH BBlKHbIM He TOflbKO 

l(flll IlOHl1MBHl111 CTPYKTYPhl Hl!pa, HO 11 l(flll on11caHl1H aTOMHblX 11 

TBepnoTenbHbIX HBneHl1A, '!YBCTBl1TenbHbIX K .CBepx TOHK11M B3al1MOZleAcTBl1HM. 

11ccnenoBaHl111 CBepXTOHK11X B3811MOl!eACTBl1A B TBepl!OM Tene l(aIDT 

B03MOlKHOCTb o6oraTl1Tb 11 pacm11p11Tb Ham11 3HaHl111 B o6eHx o6naCTHX: B 

11nepHoA \1)11311Ke 11 B \1)11311Ke TBepnoro Tena. 

4T06hl nonY'!l1Tb 6onee nonHYD 3KCnep11MeHTanbHYD 11H!i)OpMaUl1D 0 

X apaKTepl1CTl1KaX 11nep, np11MeHHDTCH pa3Hhie MeTQl(l1'!eCKI1e nonx Ollbl. 

11cnonb3YH l!BHHYD MeTOl!l1KY, MO~HO o6~qHO H3yqaTb Ol(HY crre-

umjmqecKYID o6JiaCTb lll(ePHblX B036YlKl!eHI1A 11 IlOflY'!l1Tb n11mb HeKOTOPYD 

\1)11311'!eCKYD 11H!i)OpMaUl1D. TonbKO pe3YflbTaTbI MHor11x , MeTOll11'!eCKl1 pa3HblX 

113MepeHl1A Il03B0flllDT CTPOl1Tb .zIOCTaTO'!HO nonHYD KapTl1HY 11ccneZ1yeMoro 

!1)11311qecKoro o6beKTa. BalKHOA npennocbmKoA ycnexa e pemeHl111 

BCTpe'!aDm11xc11 3anaq HBnHeTCR B03MOlKHOCTb 3\l)~eKTl1BHOro 11CilOflb30BaHl111 

coepeMeHHOA TeXHl1Kl1 11 op11r11HanbHblX YCTfiHOBOK, pa3pa6oTfiHHbIX B pa3HbIX 

HaY'!HblX ueHTpax. 3Tl1 Tpe60BBHl111 ocymecTBflHDTCH B paMKax m11p0Koro 

MelK.zIYHfiPOl!Horo HBY'!HO-TeXHl1'!eCKOro COTPYllHI1'!eCTBa Ha 6a3e 0115111 11 B 

paMKax COTPYllHl1'!ecTBa C Z1pyr11M11 HaY'!HbIMl1 ueHTpaMl1 Ml1pa. 

llenb pa6on1: 

1. Co3naH11e ycTaHOBKl1 .11n11 113MepeHl111 B03MYmeHHhlX ;-; yr flOBblX 

Koppen11u11A CBYK) B l(I18Ila30He TeMnepaTYP OT 1,5 K ZIC 'KOMHaTHOA 

TeMnepaTYPhl. Pa3pa60TKa MeTOl!l1Kl1 113MepeH1111, o6pa60TKl1 11 aHan113a 

naHHbIX. 

2. l13yqeH11e ceepxToHKl1X MarH11THhIX noneA CCMfll Ha 11npax 

penKo3eMeflbHbIX aneMeHTOB B !l)eppoMarHl1THbIX MaTp11uax Fe, Co 11 Ni. 
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3. 113Y'leHHe CTPYKTYPbl HH3KOnelKalllHX COCTO,RHHA Rllpa 149Pm MeTOllOM 

RllepHOA opHeHTaUHH 
119

Nd IlPH CBepXHH3KHX TeMnepaTypax. 

4. 11ccnelloBaHHe CTPYKTYPbl HH3Konel1Ca111Hx COCTORHHA Rllpa 149Sm B 

peaKUHH 
146

Nd( er:, m·) Ha IlY'IKe UHKnOTPOHa MC-20 YHHBepCHTeTa B IOBRCKJJnR 
B <l>HHilHH,[11111. 

HaY'!HaR HOBH3Ha: 

C03llaHa 3KCnepHMeHTanbHaR YCTaHOBKa, 

H3MepeHHR 7- 7 yr nOBblX KOppenRUHA, B03MYllleHHblX 

noneM, B llHanaJoHe TeMnepaTyp1,1 06pa3uoe OT 

TeMnepaTyp1,1, 

Il03BOnRJJlllaR npOBOllHTb 

CTaTH'leCKHM MarHHTHblM 

1,5 K llO KOMHaTHOA 

- H3MepeHbl ceepx TOHKHe MarHHTHl,Je nonR Ha Rllpax Sm B lKeneJHOA H 

HHKeneBoA MaTpHuax npH TeMnepaType o6pa3UOB B llHanaJOHe OT 4,2 K llO 

KOMHaTHOA TeMnepaTyp1,1. llnR HCcnellyeMblX o6pa3UOB onpelleneHbl napaMeTpbl 

3neKTPH'leCKHX KPHCTannH'leCKHX H MarHHTHblX o6MeHHblX noneA, 

- Bnep51,1e IlPHMeHeHa MeTOllHKa RllePHOA opHeHTaUHH npH ceepx HH3KHX 

TeMnepaTypax llnR H3Y'leHHR CBOACTB HH3KOnellCalllHX YPOBHeA Rllpa 149Pm. 

0llH03Ha'IHO onpelleneHbl CDH_Hbl YPOBHeA 288 H 425 K38 KaK 9/2 H 7 /2 H 

HeJaBHCHMblM cnoco6oM IlOllTBeplKlleHbl CilHHbl HeKOTQPblX llPYrHX YPOBHeA 
149

Pm. Ilony'!eHa HOBa_R 3KCnepHMeHTanbHaR HH~OpMaUH~ 0 MYnbTHnonbHOCTH 

7-ny'!eA, B036YlKllaeMblX npH pacnalle MaTepHHCKoro Rllpa 149Nd(T112=1,7 q), 

llnR H3Y'leHHR CTPYKTYPbl HH3KonelKalllHX YPOBHeA 149Sm BnepBble 

·11crronb30BaHa peaK1111ii ·146Nd(a,ny) B .1:111arra3oue 3Hepr11fi E =16 ,0-20 ,4 M3B. 
a 

OocyJK,[laIOTCH KBaHTOBble xapaKTePIICTIIKII MHornx , B TOM 'IHCne paHee 

HeHa6nJJllaBmHX CR, YPOBHeA H MynbTHDOnbHOCTH 7-nepex OllOB 149
Sm. B 

pe3ynbTaTe npellnaraeTCR YTO'!HeHHaR cxeMa YPOBHeA 149
Sm H HOBaR 

3KCnepHMeHTanbHaR HH~OpMaUHR O MYnbTHnonbHOCTH H IlPHBelleHHblX 

BepoRTHOCTRX nepexollOB. 

IlpaKTH'leCKaR ueHHOCTb nHccepTaUHH. C03,[laHHaH 3KcnepHMeHTanbHaR 

YCTaHOBKa 003B OnReT H3MepRTb CBepx TOHKHe MarHHTHble nonR, a TaKlKe 

MarHHTHble llHnonbHble H 3neKTPH'leCKHe KBallpynonbHLle MOMeHTbl Rllep. 

113MepeHHR npH Hll3KIIX TeMrrepaTypax IlOBbIIIlaJJT TO'IHOCTb onpelleneHHR 3THX 

BenH'IHH. KpoMe Toro, H3MepeHHR npH renHeBOA TeMnepaType Il03BOnRJJT 

onpeZ1enHTb BenH'IHHbl MarHHTHblX o6MeHHblX noneA H napaMeTpbI 3neKTPH'leCKHX 

KPHCTannH'!eCKHX noneA. 

HoBble pe3ynbTan1 3KcnepHMeHTanbHblX HccnelloBaHHA CBOllCTB 

HH3KOnelKalllHX YPOBHeA Rllep 
149

Pm H 
149

Sm Mor YT 6b1Tb lfCDOnb30BaHbl llnR 

6onee IlOllP06Horo TeopeTH~ecKoro 06CYlKlleHHR CTPYKTYPbl YPOBHeA Rllep 

nepexollHOA o6naCTH c A ~ 150 H llnR npoBepKH COBpeMeHHblX MOlleneA 

aTOMHoro Rllpa. 
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ABTOD JaruHinaeT: 

- C03llaHHY~ YCTaHOBKY llnR H3MepeHHR BYK B llHanaJOHe TeMnepaTyp 

1,5-300 K H pa3pa60TaHHYJJ MeTOllHKY H3MepeHHR, o6pa6oTKH H aHanHJa 

llaHHblX ; 

- pe3YnbTaTbl HCcnellOBaHHA TeMnepaTYPHOA JaBHCHMOCTH CBepXTOHKHX 

MarHHTHblX noneA Ha Rllpax 
152

Sm B ~epppMarHHTHblX MaTpHuax Fe H Ni; 

- pe3ynbTan1 3KCnepHMeHTanbHblX H TeopeTH'leCKHX HccnellOBaHHA CTpy­

KTYPbl HH3KOnelKalllHX COCTOHHIIH Rllep 
149

Pm H 
149

sm. 

Anpo6aUHR pa6on1. □CHOBHble pe3ynbTan1 pa6on1 llOKnallbIBanHCb H 

o6CYlKllanHCb Ha VII KoH<!iepeHl.11111 no CBepx TOHKHM B3aHMOlleACTBHRM 

C liaHranope C 1986 r. J l, Ha VIII Kompepem.11111 qex ocnoBaUKHX ~HJHKOB 

C lipaTHcnaBa C 1985 r. l l, Ha MelK,[IYHapO,[IHOH KOH~epeHUHH no ~H3HKe 

opHeHTHpoBaHHblX Rllep (Ilpara (1988 r. )), Ha ceMHHapax no ~H3HKe 

aTOMHoro Rllpa flHil 011Hl1 H Ha ceMHHape □Tllena ~HJHKH YHHBepcHTeTa B 

IOBRCKJJnR. 

0Y6nHKaUHH. B llHCCepTaUHH 06061UeHbl_ pe3ynbTan1 pa6oT, BblIIOIIHeHHblX 

aBTOPOM B 1983-1989 rr. DcHOBHble peJYilbTanr, H3nOJICeHHble B llHCcepTaUHH, 

ony6nHKOBaHbl B pa6oTaX /1-6/. 

CTDYKTYpa H o6beM nHccepTaUHH. 

llBYX '!aCTeA H JaKnJJ'!eHHR, B KOTOPOM 

HJnOlKeHa Ha 121 CTpaHnue, COlleplKHT 

llHccepTaUHR COCTOHT HJ BBelleHHR, 

npHBOllRTCR OCHOBHble BblBOllbl. Pa6oTa 

16 PHCYHKOB H 16 Ta6nHu. 

CODEPJKAHl1E PAliDThl 

Bo eeeneHHH o6ocHOBblBaeTCR aKTyanbHOCTb pa6on1, C~OPMYnHpOBaHl,J ee 

uenH H onpelleneHbl OCHOBHble nonolKeHHR, BbIHeCeHHble Ha JaIUHTY. 

neoeaR 'laCTb pa6on1 cocToHT HJ Tpex r naB. B nepBoA rnaee 

paccMaTpHBaJJTCR eonpocbl, CBRJaHHble C 7- 7 yr nOBblMH KoppenRUHRMH, 

B03MYIUeHHbIMH BHemHHM cTaTH'leCKHM MarHHTHblM noneM. Bo BTOpoA r naee 

onHCbIBaJJTCR MeTOllH'leCKHe Bonpoc1,1 HJMepeHHR, o6pa6oTKH H aHanHJa 

llaHHblX. OnHCbIBaeTCR YCTaHOBKa llnR HJMepeHHR BYK, noJBOnRJJIUaR npoBOllHTb 

HJMepeHHR HJY'!aeMblX o6pa3UOB 8 llHanaJOHe TeMnepaTYP OT 1,5 K llO 

KOMHaTHOA TeMnepaTYPbl. B TpeTbeA r naee npHBOllRTCR H o6CYlKllaJJTCR 

pe3ynbTaTbl HamHX HJMepeHHA TeMnepaTYPHOA JaBHCHMOCTH ceepxTOHKHX 

MarHHTHblX noneA Ha Rllpax 
152

Sm 8 lKeneJHOA If HHKeneBOA MaTpHuax. 

B COTPYllHH'leCTBe C KapnOBbIM YHHBepCHTeTOM B Ilpare H IlpalKCKHM 

nonHTeXHH'!eCKHM HHCTHTYTOM' 61,ma COJllaHa ycTaHOBKa, IlOJBOnRJJlllaR 

npoBOllHTb HJMepeHHR BYK B llHanaJOHe TeMnepaTyp OT 1,5 K llO KOMHaTHOA 
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TBMnepaTYPbl. fiPBl1MYmecTBOM ee no cpaBHBH111l C cymecTBYDml1M11 B om111 
YCTaHOBKaM11 RBnRBTCR B03MOEHOCTb 11ccnenoBaH11R CBBPXTOHK11X 
BJa11MoneAcTB11A B ren11esoA 06nacT11 TeMnepaTyp. 3To noJsonReT onpenenl1Tb 
sen11q11H1,1 o6MeHHoro MarH11THoro nonR 11 napaMeTp1,1 Kp11cTann11qecKoro nonR B 
11ccnenyeMLa MaTp11uax, qTo secbMa BaEHO nnR ~11J11K11 TBepnoro Tena. KpoMe 
Toro, 113MBPBHl1R B ren11eBoA o6naCTl1 TeMnepaTyp noBbllDallT TOqHOCTb 
onpeneneHl1R MarHl1THba n11nonbHba 11 3nBKTp11qecKl1X KBanpynonbHba MOMBHTOB 
B036YlltneHHba COCTORHl1A aTOMHLa Rnep, TaK KaK np11 H113Kl1X TeMnepaTypax 
BHYTPBHH11B CBepx TOHKl1e nonR 113B BCTHbl 06bl'!HO C nyqmeA ToqHOCTbll. 

CoJnaHHaR YCTaHOBKa BKnXJqaeT B ce6R Kp11oreHHYll 11 cneKTpo­
MBTp11qeCKYll annapaTypy. 

Kp11oreHHaR qaCTb YCTaHOBKl1 noKa3aHa Ha p11c. 1a 11 16. □Ha COCT011T 

P11c.1. 

a 

11 

~10 

~, r=r : 
6 

-8 

--18 

Ill 16 

---17 

-- -19 

---13 

---12 

--14 

---15 
--9 

Kp11ocTaT C peryn11pyeMOA TBMnepaTypoA o6pa3UOB nnR 
113MBPBHl1R B03MymeHHba yr nOBba 7- 7 KoppenRUl1A: 

a) KP110CTaT; 6) nepEaTenb o6pa3Ua: 1-Kopnyc Kpl10CTaTa, 
2-a30THbIA cocyn, 3-ren11eBLIA cocyn, 4-BcTaBKa, 5-yposHe­
Mep, 6-MarHl1T, 7-TOKOBOnbl MarH11Ta, 8-nepEaTenb 06pa3ua, 
9-06pa3eu, 10-BeHT11nb, 11-::1neKTp11qecK11e KOHTaKTbl, 

'12-MenHblA u11n11Hnp, 13-KoHyc, 14~HarpeBaTenb, 15-TBPMO­
napbI, 16-onopHblB TOqK11 TBpMonap, 17-TepM11qecK11A KOHTaKT 
nposonos, 18-MenHoe Konbuo, 19- TPY6Ka 113 HepEaBeDmeA 
CTan11. 
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113 ren11esoro Kp11ocTaTa, acTaBKl1 co caepxnposonRm11M 
nepEaTenR o6pa3u~. 

MarHl1TOM 11 

Kp110CTaT 11MBBT a30THblA 11 ren11eBblA cocynbl eMKOCTbll COOTBBTCTBBHHO 
15 11 17 n11TpOB 11 coxpaHRBT pa6oTocnoco6HOCTb 6e3 nononHBHl1R E11nKOCTeA 
B TeqeH11e 36 qacos. 

BcTaBKa 11MeeT TennoBbre 3KPaHbl, ~epMOMeTpbl, HarpeBaTenb o6pa3ua 11 
HenpepbIBHblA YPOBHeMep nnR KOHTponR YPOBHR El1nKOCTl1 B ren11eBOM cocyne. 
B Hl1EHBA qacT11 BCTaBKl1 3aKpenneHbl KaTymKl1 renbMronbUa, co3na1Jm11e 
MarHl1THoe none Ha o6pa3uax sen11q11HoA no 2 Tn. 

K AepJKaTemo 06pa3ua np11KpenneHbI nposonoqHblA HarpeaaTenb 11 
TepMonapa nnR 113MepeHl1R TeMnepaTypbl o6pa3ua. TeMnepaTypa o6pa3ua 
ycTaHaBn11saeTCR C TOqHOCTbll ~1,5 KB n11ana30HB TeMnepaTYP 4 - 300 K. 

nnR per11cTpau1111 7-113nyqeH11R a Ham11x 113MepeH11Rx 11cnonb3osan11cb Tp11 
Ge (Li)- neTeKTOpa, pa3MemeHHbre BHB Kp11ocTaTa Ha cneu11anbHOA nonBl1EHOA 
nnaT~opMe. On11H 113 neTeKTopoa 3aKpenneH Henona11xHo. nsa npyr·11x 
llBTBKTOpa MOEHO nosopaq11saTb B ropl130HTanbHOA nnOCKOCTl1 OTHOCl1TBnbHO 
JaKpenneHHoro neTBKTopa. KOHCTPYKU11R KaTYWKl1 MarHl1Ta noJBOnRBT 
nposonl1Tb 113MBPBHl1R B nonoEBHl1RX nOAB11Ef!ba neTBKTOPOB non yr naMl1 90° -
180° 11 230° - 270° OTHOCl1TBnbHO HenonBl1EHOro. flp11MeHeH11e Tpex 
neTBKTOPOB ysen11q11saeT 3~~BKTl1BHOCTb nonyqeHl1R noneJHOA l1H~OpMau1111. 

6noK-cXeMa YCTaHOBKl1 AnR 113MBPBHl1R 11HTerpanbHba BYK noKaJaHa Ha 
p11c. 2 .. □Ha nocTpoeHa no np11Hu11ny 6b1cTpo - MenneHHLa cosnaneH11A c 
npl1MBHBHl1BM KOHBBPTOpa BPBMR - aMnn11Tyna. B TPaKTaX 11cnonb30BaHbl 
CTaHnapTHbre cneKTPOMBTp11qecK11e 11 BpeMBHHbre 6nOKl1 npOl13BOnCTBa ~11PM 

P11c.2. 6noK-cxeMa cneKTpoMeTp11qecKoA 
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annapa TYPLI: n-Ge (Li)- neTeK­
Top, ~-~opM11poBaTenb c noc­
TORHHoA BPBMBHHOA npl1BR3KOA, 
3-3anepxK11, Bfl-spe~R-aMnn11-
TYnHLIA .npeo6pa3oBaTenb, 

OAA-onuoKauanbHbIA auan113aTop 
aMnn11Tyn1,1, nY-m1ueAHbIA yc11-
n11Tenb, 'BIUI- B0CCTaH0BHTeilb 

noCTORHHOA n11u1111, M-MOHl1TOp, 
CMC-cxeMa.Menneuuba cosnane­
H11A, MKA-MHOrOKaHanbHblA 
aHan11.3aTop aMnn11TYnLi,. HMJl-ua­
Kon11Tenb Ha MarHl1THOA neHTe, 
JBM-::1neKTPOHHO-Bbl'll1Cn11TenbHaR 
Mam11ua. 



"CAMBERRA", "TESLA" H "POLON". BpeMeHHOe pa3pemeHHe annapaTYPbl 

COCTaBnRno 2 •• ~ 20 HC. 

llnR HaKonneHHR cneKTPOB coenai1eHHA HCilOilb3Yk>TCR 4096- KaHanbHblB 

aMIIJIHTYAHble: aHanHJaTOPbl ICA-70. llnR KOHTponR H3MepeHHA H nocnellYDilleA 

KoppeKUHH pe3YilbTaTOB B CBR3H C B03MOlKHblM OTKilOHeHHeM ~aKTH'-leCKOro 

epeMeHH 3KCil03HUHH OT 3allaHHOro B MOHHTOpax M HaKannHBak>TCR i1aHHblB· 0 

'-IHCne HMnynbCOB B Bbi6paHHblX 3HepreTH'-leCKHX llHanaJOHax. KpoMe Toro, 

MOHHTOPbl Il03B0IlRl>T cox paHRTb HaKonneHHYI> HH~opMaUHkl npH uenpellBHlleHHOA 

ocTaHOBKe H3MepeHHA .. HH~OpMaUHR H3 aHanH3aTopa ICA-70 nepei1aeTCR '-1epe3 

HHTep~eAc e HaKOilHTenb Ha MarHHTHOA neHTe H30T-5012 HilH e naMRTb 3BM 

CM-3A llnR o6pa60TKH cneKTPOB coenalleHHA. 

KOHTpOilbHble H3MepeHHR HBYK npn TeMnepaTYpe 4, 2 K npoBOllHilHCb C 

o6pa3UOM 
152

EuFe. 6bmo onpei1eneHo 3Ha'-leHne ceepxTOHKoro MarHHTHOro 

nonR Ha Rllpax Gd B JKeneJHOA MaTpnue npn. TeMnepaType 4, 2 K: Bhf= 

-36,1(5) Tn. 3TO 3Ha'-leHHe Bhf HaXOllHTCR B xopomeM cornaCHH c eenH'-IHHOA 

Bhf -37,0(8) Tn, H3MepeHHOA npn TeMnepaType 12 K llPYrHMH aeTopaMH. 

C uenbkl onpei1eneHHR eenH'-IHHbl o6MeHHblX MarHHTHblX noneA n 
napaMeTpOB 3neKTPH'-leCKHX KPHCTannn'-leCKHX noneA Mbl npoBOllHilH H3MepeHHR 

TeMnepaTYPHOA JaBHCHMOCTH ceepxTOHKHX MarHHTHblX' noneA Ha npnMeCHblX 

Rllpax 
152

Sm B ~eppoMarHHTHblX MaTpnuax Fe H Ni. Pai1noaKTHBHblB HOHbl 
152

Eu 6blnH HMnnaHTHPOBaHbl npn KOMHaTHOA TeMnepaType Ha Macc-cenapaTope 

C 3HeprneA 75 KB. MeTOllOM HBYK H3MepRnHcb yr nOBblB pacnpelleneHHR 

1-ny'-leA KaCKalla 868-244 K3B 
152

Sm B llHanaJOHe TeMnepaTYP 06pa3ua 

4,2-300 K. H3MepeHHR npH TeMnepaType 4,2 K npOBOllHilHCb MeTOllOM nonHoA 

B03MYmeHHOA HHTerpanbHOA YK, npn BblCillHX TeMnepaTypax - MeTOllOM 

R-~YHKUHH llilR llBYX npOTHBononolKHblX HanpaaneHHA BHemHero MarHHTHoro 

nonR. 

none OT o6ono'-IKH 4f Mbl paCC'-IHTann KaK pa3HHUY MelKllY 

3KCnepnMeHTanbHOA aenn'-IHHOA H COCTaBnRDillHMH CMn, CBH3aHHb!Ml! C 

nonRpHJauneA OCTOBa H 3IlBKTPOHOB npoBOllHMOCTH. flpHBOllRTCR TaKJKe 

pe3YilbTaTbl Hamero aHanHJa COCTaanRl>IllHX CMn Ha Rllpax llPYrHx 

pellK03eMenbHblX 3neMBHTOB B ~eppoMarHHTHblX MaTpHuax Fe, Co H Ni. 

flpH nollrOHKe HamHX 3KCnepHMeHTanbHblX pe3ynbTaTOB cao6ol1Hb1MH 

napaMeTpaMH RBnRnHCb BBilH'-IHHa o6MBHHOro MarHHTHOro nonR Bexch( 0) H 

napaMeTp KPHCTaJIJIH'IeCKoro nonR B4. 3TH napaMeTpbl onHCblBak>T 

B3aHMOllBACTBHe MarHHTHOro HOHa B KpHCTannH'-leCKOA pemeTKe H BXOllRT B 

apryMeHT ~YHKUHH EPHJIJ1!03Ha. Ha PHC. 3 noKa3aHa nony'-leHHaR 

TeMnepaTypHaR 3aBHCHMOCTb COCTaBnRDilleA B
4
'( T) llilR Rllep 

152
Sm 8 

MaTpHuax Fe H Ni. Pe3~IlbTaTbl noi1rOHKH npHBellBHbl B Ta6nHue 1. 

Hcnonb3YR onpei1eneHHbie Bhlllle BenH'-IHHbl B4, MOlKHO pacctIHTaTb 3aPRll q 

6 

·, 

Ta6nHua 1. Pe3ynbTaTbl IlOllrOHKH TeMnepaTYPHOA 3aBHCHMOCTH cocTaBnRDilleA 

caepx TOH Kor o nonR Bu( Tl Ha Rllpax Sm 

MaTpHua 

Fe 

Ni 

Bexch (Tnl 

-212( 15) 

-45(6) 

B4 ( Kl 

0,90(15) 

0,95(20) 

' 
- "" "" T(K) 

PHC. 3. TeMnepaTypHaR 3aBHCHMOCTb 

COCTaBnRDilleA B 
4
'( T) llilR 

Rllep 
152

Sm 8 MaTpHuax Fe 

H Ni: LA,) SmFe, C•l SmNi. 

;l 

0,45 

0,30 

q ( e) 

+3 ,05( 20) 

+1,54(20) 

HOHa caMapHR B TO'-IKe 3aMemeHHR B 

MaTpHuax Fe H Ni. flony'-leHHblB 

pe3ynbTan1, paCC'-IHTaHHblB B 

paMKax npocToA MOllenH TO'-le'-IHblX 

3aPRllOB, npHBelleHbl B nocnellHeM 

CTOn6ue Ta6nHUbl 1. H3 Hee BHllHO, 

'ITC" B cnyqae HHKeneaoA MaTPHUbl 

JapRll q OTilH'-laeTCR OT OlKHllaeMoro 

3Ha'-leHHR +3e. 3To MOlKeT 6brrb 

CBR3aHO C BilHRHHeM 3IleKTPOHOB 

npoBOllHMOCTH B MeTannH'-leCKHX 

~HcTeMax, cneuH~H'-le~Koe pacnpe­

lleneHHB KOTOPblX B MOllenH TO'-le'-1-

HblX 3aPRllOB He Y'-IHTblBaeTCR. C 

llPYrOA CTOPOHbl, HamH pe3YilbTaTbl 

MOrYT CBHAeTeJibCTBOBaTb O CMemaH­

HOH BaneHTHOCTH caMapHR. CMemaHHaR aaneHTHOCTb pellK03eMenbHblX HOHOB B 

XHMH'-leCKHX COellHHeHHRX npellCTaBnReT 6onbmOA HHTepec H H3Y'-laeTCR 

paJHblMH MeTOllaMH. 

Bo BTODOA '-laCTH llHCcepTaUHH npHBO.ziRTCR H 06cyJKl1a1>TCR pe3YilbT6Tbl 

3KCnepHMeHTanbHblX H TeopeTH'-leCKHX HCcnellOBaHHA CTPYKTYPbl HH3KOnei:amnx 

COCTORHHA Rllep 
149

Pm H 
149

Sm. 

B nepaoA r naae OilHCblBaeTCR npei1npHHRTaR nonbrrKa YCTPBHHTb 

HMe1>mHeCR HeOllH03Ha'-IHOCTH 8 onpelleneHHH CilHHOB 
149

Pm H pacmHPHTb 

i1aHHblB no K03~~HUHeHTaM CMemneaHHR MYilbTHilOilbHOCTeA 7-ny'-leA. llnR 3THX 
. 1~ 

ueneA HaMH anepBblB npHMeHeHa MeTOllHKa RllePHOA opHeHTBUHH Nd npn 

HH3KHX TeMnepaTypax. H3MepeHHR npoBOllHilHCb Ha YCTaHOBKe CflHH B OHHH. 
1~ . 

PallHOH30TOil Nd C nepHOllOM nonypacnai1a T 1✓2"' 1, 73( 1) 'I 

IlOilY'-18.IlCR IlYTeM 06IlY'-leHHR OKHCH Nd
2
0

3
, 06orru11eHHOH llO 93 ,2 1. H30TOilOM 

148
Nd, TennollblMH HeATPOHBMH Ha peaKTope H6P-2 OHHH. 06pa3ULI 

149
Nd.Gs.:l 

IIPHPOTaBJIHBa.i:mcb IlYTeM nnaBKH H oxnaxmanHC.b llO TeMnepaTYPbl ~ 16 MK. 

PerHCTpaUHR 7-ny'-leA npOBOllHnacb C IlOMOillbkl llBYX KOBKCHanbHW 

7 



Ge (Li)- lleTeKTOPOB, pacnonoll<eHHbIX non yr naMl1 o· 11 90° OTHOCl1TBflbHO 

HanpasneH11R BHemHero MarHl1THoro nonR, cocTaBnRDmero 1,2 In. HJMepeH11R 

6b1Jll1 BbITTOflHBHhl llflR llBYX o6pa3UOB 
149

NdGd. 

IlonY'IBHHhle llflR 27 7-nepex OllOB B 
149

Pm HOPMl1POBaHHbie 

11HTBHCl1BHOCTl1 W{ o·) 11 W( 90°) no3B0fll1fll1 onpenen11Tb JKcnep11MeHTanbHbie 

3Ha'!eHl1R A2U2B2 11 A4U4B4, BX Ol1Rm11e B Bbij)al1<eH11e, on11Cb1BaDmee yr nosoe 

pacnpeneneH11e 7-113ny'!eHl1R op11eHTl1POBaHHbIX Rllep. Ko3~~11Ul1BHT op11eHTau1111 
149 

B2 llflR OCHOBHOro COCTORHl1R Nd onpenenRnCR Ha OCHOBe aHl130Tpon1111 

11HTBHCl1BHOro E1-nepex Olla 654 KJB. llnR llBYX o6pa3UOB, 11cnonb30BaHHbIX B 

HaCTORmeA pa6oTe, nony'!eHhl COOTBBTCTBYDm11e 3Ha'!eHl1R B2, paBHbie 

0,508(44) 11 0,700(50). 

llnR YPOBHR 240 KJB, 11;2-
149

Pm B03MOJKHO BHemHee B03MYWBHl1e 

nepBOHa'!aflbHOA op11eHTau1111 113-Ja llfll1TBflbHOro speMeHl1 JKl13Hl1 T 1/2= 35 MC 

JToro YPOBHR. Ham11 llaHHble He 11CKflD'laDT Ta Koe B03MYWBHl1e, TaK KaK 

sen11'!11Ha ~aKTopa ocna6neH11R op11eHTau1111 G2 6bma nony'!eHa B npenenax 

0,2~ G
2 

~ 1. -

Ha OCHOBe 3KCnepl1MBHTanbHbIX 3Ha'!eHl1A A2U2B2 11 B2 11 paCC'll1TaHHbIX 

K03~~11U11BHTOB u2 6b1Jll1 cmpeneneHhl K03~~11U11BHTbl A2 llflR 22 7-nepex OllOB B 
149

Pm. H3MepeHHhle HaM11 pe3YflbTaTbI llflR 11HTBHCl1BHbIX E1 ~nepex OllOB 654 ,9, 

270,2, 423,5, 540,5, 326,5 11 155,9 KJB no3B0fll1fll1 He3aBl1Cl1MO 11 

OllH03Ha'IHO UOllTBBPlll1Tb Cnl1Hhl YPOBHeA 270,2, 537,8, 211,311 114,3 KJB C 

KBaHTOBbIMl1 x apaKTep11cT11KaM11 COOTBBTCTBBHHO 7 /2-, 5/2-, 5/2+ 11 5/2+. 

KBaHTOBhle X apaKTBPl1CTl1Kl1 HeKOTOPblX npyr11x COCTORHl1A 6b1Jll1 onpeneneHbl Ha 

OCHOBe 3Kcnepl1MBHTanbHOA aHl130Tpon1111 7-nepeXOllOB, 3acenRDW11X 11n11· 

pa3pRJKaDm11x 3Tl1 COCTORHl1R. TaKl1M o6pa3oM, Mhl snepBbie onpenen11n11 cnl1Hhl 

YPOBHeA 288 ,2 11 425 ,3 KJB KaK 9/2 11 7 /2, a TaKJKe nOllTBBPlll1fll1 cnl1Hbl 

YPOBHeA 188,6, 387,6, 360,1, 11 462,2.KJB COOTBBTCTBBHHO KaK 3/2, 1/2, 

7 /2 11 3/2. • 

HJ 3KCnepl1MBHTanbHbIX 3Ha'!eHl1A K03~~11U11BHTOB A2 6b1Jll1 onpeneneHbl 

napaMeTpbl CMem11BaHl1R MYflbTl1UOflbHOCTeA 7-nepex OllOB 
149

Pm, 6onbml1HCTBO 

113 KOTOpbIX nony'!eHO HaMl1 snepBhle. Ilpl1B0lll1TCR cpaBHeH11e Ham11x llaHHbIX C 

pe3YflbTaTaMl1 npyr11x aBTOPOB. 

Ilony'leHHhle HaMl1 HOBbie naHHhle O cn11Hax YPOBHeA 11 napaMeTpax 

CMem11BaH11R MYflbTl1nOnbHOCTeA ~ llflR MHOr11x 7-nepeXOllOB B 
149

Pm no3B0fll1fl11 
. 10 

nposeCTl1 6onee nonpo6Hoe 06cyJKZ1eH11e CTPYKTYPbl YPOBHeA Rllpa Pm. 

HHrnpnpeTaU11R JKcnep11MeHTaflbHbIX naHHbIX nposeneHa B paMKax llBYX 

MOlleneA: Hean11a6aTl1'1BCKOA spamaTeflbHOA MOZ1en11 CHBMJ 11 s116pau110HHOA 

MOZ1en11 C npoMeJKYTO'IHOA CBR3bD HB'IBTHOA '!aCT11Ubl C OCTOBOM (BM). 

PaC'IBThl no HBM npOBOlll1fll1Cb B npennonoJKeHl111 l1B11JKBHl1R KBa311'!aCT11U 

B aKc11anbHO-Cl1MMBTPl1'IHOM cna6o~e~OPMllPOBaHHOMnOTeHUl1ane CaKCOHa-Bynca 

C napaMeTpaMl1 paBHOBBCHOA ne~opMau1111 (120= 0, 09, (140= -0, 02. 

8 

) 

1 
J 

3Hepr1111 11 aMnn11TYllhl Kop11on11cosa cMem11saH11R Mb! pacc'!11Tan11 nyTeM 

npRMOA Z111ar0Han113au1111 MaTp11Uhl B3al1MOlleACTBl1R Kop11on11ca B orpaHl1'1BHHOM 

6a311Ce COCTORHl1A OllHOA 'IBTHOCTl1. B pac'!eTe Y'll1Tb1Ban11cb KBa311'1aCTl1'1HbIB 

COCTORHl1R 113 o6ono'!eK g7/2' d3/2' dS/2 11 hU/2 0TMBTl1M, '!TO B Rl!pax C 

Z~ -60 DPOTOHHaR 060fl0'1Ka d 3/ 2 HaX Olll1TCR Ha 1000 - 1500 KJB Bbime 

o6onO'IKl1 dsn· 0nHaKO B npOTOHHbIX Rllpax X opomo 113B BCTHbl TaK 

Ha3bIBaeMbie II intruder states"- COCTORHl1R c Hl13KOA JHepr11eA B036YJKllBHl1R, 

np11HanneJKam11e o6ono'!KaM sin' d 3n 11 hun· TaK11M o6pa30M, HaM11 

11HTepnpernpoBaHhl poTaU110HHhlB nonOCbl COCTORHl1A 112· [411] 11 1/2-[505] 113 

COOTBBTCTBYDW11X o6onO'IBK d3/2 11 hun· 

B npouecce n11ar0Han113au1111-sapb11posan11cb BHYTPBHH11e KBaJ11'!aCTl1'1Hbre 

JHepr1111 11 ~aKTOphl ocna6neHl1R B3al1MOllBACTBl1R Kop11on11ca. 

HHTepnpeTaU11R YPOBHB~ npoBOlll1flaCb C Y'IBTOM 3KCnepl1MBHTanbHbIX 

BBfll1'111H • B( E2), paCC'lllTaHHblX no Ham11M llaHHbIM O MYflbTl1nOflbHOCTRX 

7-nepeXOllOB 11 n11TepaTYPHbIM naHHbIM no BPBMBHl1 JKl13Hl1 HBKOTOPbIX YPOBHBA. 

Ilony'!eHHb)ll pe3ynbTan1 noKaJaHbI Ha p11c. 4. B pa6oTe cpasH11BaDTCR 

paCC'lllTaHHble ll JKcnep11MeHTanbHbIB 3Ha'IBHl1R ·sepORTHOCTeA B( E2), B( M1), 
B(E1) 11 K03~~11U11BHTOB ~-

E"(K>BI 
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700 
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P11c. 4. CpaBHBHl1B 3Kcnepl1MBHTanbHbIX YPOBHeA 
149

Pm C pe3YflbTaTaMl1 

pac'!BTOB B paMKax uea~11a6aTll'leCK0H BpaJllaTenbHOH M0~enll 

B Ham11x paC'IBTaX CTPYKTYPbl 
149

Pm no BM Mb! paccMaTp11san11 nRTb 

npoTOHHbIX COCTORHl1A sl/2' d3/2' dsn' g7/2 11 hll/2 11 OllHO- 11n11 

llBYX~OHOHHbie KBanpynonbHbie 11 OKTYnOflbHbie B036YJKllBHl1R 'IBTHO-'IBTHoro 

OCTOBa B 
148

Nd. Ilp11 OUTl1Ml13aUl111 sapb11posan11cb KBa311'1aCTl1'1Hbie 11 

~OHOHHbie JHepr1111 11 napaMeTp CMem11BaHl1R. 
- ' 9 



CnenyeT OTMeTHTb HeKOTOPLie oco6eHHOCTH: 3Kcnep11MeHTanbHblB 

eenH'IHHbl BCE2) llnll nepexonoe c YPOBHeA 3;2; H 5;2; Ha OCHOBHOe 

COCTOJl~He cpaBHHMbl. IlpH 3TOM eepOJITHOCTb BC E2; 3;2;->512;1 nepexona 

74 K3B Ha-nopHAOK 6onbme 3THX eenH'IHH, no-BHllHMOMY, HJ-3a nono6HOA 

CTPYKTYPLi 06011x YPOBHeii. 3TOT !l!aKT, KOTOPLIA Henb3ll 061,11cHHTb B paMKax 

BM, xopomo OOHCLJBaeTCJI npH HHTepnpeTaUHH no HBM, cornacHO KOTOpoA 

YPOBHH 3;2; H 5;2; llBnllllTCJI 'lneHaMH OllHOA H TOA lie poTaUHOHHOA nonOCbl 

3/2+ [411 J. Cneny1>mee 6onhmoe 3Ha'leHHe B( E2; 5/2;->712;1 nn11 nepexona 

211 K3B MOl!HO 061,11cHHTb KOPHOnHCOBNM CMemHBaHHeM COCTOJIHHA 7/2+[404] 

H 5/2+ [ 413 J. H eepollTHOCTH npyrHX 7-nepex OllOB Mel!llY YPOBHJIMH 

nonol!HTenbHOA 'leTHOCTH nyqme OOHCLJBallTCJI B paMKax HBM. 

3aMeTHM, '!TO BM HHTepnpeTHpyeT COCTOJIHHe 3;2; KaK ( hU/28 2· 8 

2·1 H npencKa3LJBaeT ero pa3MemeHHe B o6naCTH B036Yl!lleHHll ::: 800 K3B, 

'!TO Ha::: 350 K3B Bblllle 3KCnepHMeHTanbHOro 3Ha'!eHHll 462 K3B. 

TaKHM o6pa30M, Mbl DPHX OllHM K 3aKn1>'1eHHll, '!TO poTaUHOHHall 

CTPYKTypa 6onee eepOJITHa llnll HH3KOnel!alllHX YPOBHeA 
149

Pm no cpaeHeHHll C 

BH6pauHOHHOA. IlpH 3TOM HBM naeT Ka'leCTBeHHOe cornacHe 

3KCnepHMeHTanhHblX H TeopeTH'leCKHX npHeeneHHLIX eepOJITHOCTeA 7-nepexonoe 

H nyqme eocnpOH3BOllHT 3KCnepHMeHTanbHbie 3Ha'!eHHll K03!i!!l!HUHeHTOB 

CMemHBaHHJI MYnhTHnon~HOCTeA ~-

c . uenbll pacmHPHTb 3KcnepHMeHTanbHYll HH!l!OpMaUHll ' 0 llllepHLIX 

ceoflcTeax HH3Kone•a1I1Hx cocTOllHHA 1_49
sm, a HMeHHO nn11 YTO'!HeHHll 

MYnhTHDOnhHOro COCTaea 7-nepeXOllOB H COHHOB YPOBHeA B o6naCTH 3HeprHfl 

B036Yl!lleHHll .<1 M3B, enepBbie H3Y'lanacb peaKUHll 
146

Nd(a,n7l 149Sm npH 

3HeprHH a-'!aCTHU Ea= 16, 0- 20, 4 M3B. 6LmH H3MepeHLI cneKTPLI 7-nyqefl, 

3BK H cneKTPLI 7-7 coenaneHHfl, aHH30TPODHH yr noeoro pacnpeneneHHll 

7-nyqefl H. !l!YHKUHH B036Yl!llB_HHll .llllepHLIX YPOBHeA. H3MepeHHll npoeonHnHCb 

Ha IlY'IKe a-qacTHU UHKnOTPOHa MC-20 YHHeepcHTeTa B IOe11cK1>n11 e 

iflHHnllHllHH. 

B Ka'IBCTBe MHmeHH HCDOnh30BanHCb !l!OnhrH MeTannH'!eCKOf"O Nd', 

o6orameHHoro llO 977. H30TODOM 
146

Nd. nn11 H3MepeHHll 7-cneKTPOB H 

cneKTPOB 38K npHMeHllnHCb COOTBeTCTBeHHO !l!OnbrH TonmHHOfl 4 ,5 H 

0,9 Mr/cM2
• TOK 3aPHl!eHHNX a-'laCTHU COCTaenin :3 MKA. 

faMMa-cneKTPLI H3MepllnHcb npH DOMOIIIH aHTHKOMOTOHOBCKOro 

cneKTPOMBTpa, 11en111>meroc11 'laCTbll HOBOA MHoroneTeKTOPHOA CHCTeMLI 

NORDBALL. 3HepreTH'leCKOB pa3pemeHHe DPHMeHJIBMoro GeHP - neTeKTOpa 

061,eMOM 100 CM
3 

COCTaBnllnO ::: 2, 1 K3B. Ha PHC. 5 OOKaJaH cneKTP 

7-nyqeA, B036Yl!llaeMLIX B peaKUHH 
146

Nd(a, n7l. CneKTPLI 38K HCCnenoeanHCb 

C OOMOIIlbll ~-cneKTPOMBTpa C llBOflHOA !l!OKYCHPOBKOfl H nepeMeHHLIM MarHHTHLIM 

noneM c Si {Li) -neTeKTOPOM. B Ta6nHuax , npeACTaeneHHNX e llHCCBpTaUHH, 

IO 

2n., 
roooool I a 

~ 

~ 75000~ I I • '"Sm 

~ I + CE '"Nd 
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~ · 1 ~ ·- ~ t ; ::I : : -
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zoo 300 400 500 600 700 800 

SHEPrl1.H ( KSB) 

PHc. 5. lfJparMBHT cneKTpa r-nyqefl, B036YlKllaeMLJ.X B peaKUHH 146Nd(a,n7)_ 

DPHBOllllTCJI ace naHHble, nony'!eHHLie 06 . 3HeprHJIX , HHTeHCHBHOCTJIX H 

K03!1)!1!HUHBHTax yr noeoro pacnpeneneHHJI 7-nyqeA, a TaKlKe K03!1!!1!HUHeHTLI 

BHYTPBHHefl KOHBepCHH H peJynbTaTLJ 7-7 coenaneHHfl. 

Ha OCHOBe pe3ynbTaTOB, OilHCaHHNX BNme' 6Lma DOCTPOBHa YTO'!HeHHall H 

llODOnHeHHall CXBMa YPOBHefl llllpa 
149

Sm, B036YlKllaeMLIX DPH 3HeprHH Ea= 

=18 ,5 M3B B peaKUHH 
146

Nd (a, n·n. □Ha DOKa3aHa Ha PHC. 6. no cpaBHeHHD C 

llPYrHMH pa6oTaMH MOlKHO 3aMeTHTb, '!TO YPOBHH C HH3KHM HnH CPBllHHM 

3Ha'IBHHBM CDHHa B llHana30He 3HeprHfl B036YlKlleHHJI <1,5 M3B B H3Y'!aeMoA 

HaMH peaKUHH 3acenllDTCJI CHnhHee. 3To H 003BOnHno HaM BHeCTH HeKOTOPLie 

H3MeHeHHll H nononHBHHll 8 HMBDIIIYDCJI cxeMy HH3KonelKamHx YPOBHefl 149Sm: 

1 l Bo MHOrHx peaKUHJIX OllHOHYKnOHHblX nepenaq cna6o B036YllCllaDTCJI 

YPOBHH c 3HeprHefl DPHMBPHO 710, 925 H 1040 K3B. MLI OOllTBepllCllaeM 

cymecTBOBaHHe YPOBHefl 709,9, 925,6 H 1039,1 K3B H BKnD'!aeM e 

npennaraeMYD cxeMy HOBLie 7-nepexollbl 359,8, 432,8, 648,4 H 761,9 K3B. 

CnHH YPOBHJI 709 ,9 K3B BDBPBLie onpenen11eM KaK 3/2. 

2 l IlpH ~-pacnane 
149

Pm Ha6nDnanHch cna6LIB 7-nY'IH 953 H 930 K3B. 

DCHOBLIBaJICb Ha 3TOM, aBTOPLI 6onee paHHHX HCCnenoeaHHA BBenH YPOBeHb 

953 K3B, pa3plllKaDIIIHflCJI TaKHMH nepexonaMH COOTBeTCTBeHHO Ha OCHOBHOe H 
nepeoe B036YlKlleHHOe COCTOHHHH. MLI Ha6nDnaeM, OllHaKo, HHTeHCHBHbE 

coenaneHHll r-ny'!eA 952,0 H 285,9 K3B. KpoMe Toro,7-ny'!H 930 K3B e 

H3Y'laeMoA HaMH peaKUHH He B036YllCllaDTCJI. TaKHM o6paJOM, Mbl He 

IlOATBeplKAaeM CYIIIBCTBOBaHHe YPOBHJI 953 K38, HO BBOllHM HOBLIA YPOBBHb 

1237 ,9 K3B, pa3p11llCaD1I1HflCll nepeXOllOM' 952,0 K3B Ha COCTOJIHHe 9/2-

288 ,9 K3B. Ile cjJopMe cl>YHKUHH B036YlKAeHHH 3TOro nepexo.r1a YPOBHIO 1237 ,9 K3B 

II 



.., j ke'i 

212·------------------------~----;:F 1926.l 
"' -------------------------------.-+-~ 18469 

~i~I 
::~ 
1!;,HII 

14136 
13981 .,.,,,,;~:=.t==../ =====~i~H§5~~~gn11 1

1 : 
gf, - :z: :~~: 

192··~!!' ../ 
1!1•2· 
1o'n 

(9'1)121 

~ Jllll lll II II I ·~ .. 112·_, 

•iH~H~ 

H 

PHe.6. CxeMa YPOBHeA Rnpa 
149

Sm, B036yllnaeMha npH 3HeprHH 

Eat 18,5 M38 B peaKUHH 
146

Nd(a,n7). 

MOllHO npHnHeaTb HH3KOe 3HaqeHHe enHHa H HaH6onee eepoRTHO 7/2. 

U44J 
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3) ljJopMa «IYHKUHH B036YllDeHHR nepex ona 752 ,5 K38, pa3pRllaDmero 

ypoeeHb 1344,3 K38, orpaHHqHeaeT enHH 3TOro YPOBHR Ha I~ 11/2, npHqeM 

HaH6onee eepoRTHO JHaqeHHe 9/2. 3To npennonolleHHe nonTsepllnaeT H 

~YHKUHR B036yllneHHR nepexona 554 K38, pa3pRllaDmero 3TOT ypoeeHb. 0Ha 

6hma H3MepeHa npH 3HeprHH Ea~ 17,4 K38; npH BhiemHX 3HeprHRX Ea 3aMeTHO 

npoRBnReTeR KOMOOHeHT OT KaHana peaKUHH (a,2n7). 

41 8 eneKTpax 7-nyqeA HaMH Ha6nDnanHeb 7-nHHHH nepexonoe, He 

o6HapylleHHhle B npyrHx pa6oTax. HeKOTOPhle H3 HHX, 285 ,9 ( enollHOA IlHK), 

383,7 , 385,2, 432,8 H 623,8, 648,4 H 761,9 K38, 6hinH pa3MeD1eHhl B 

npennaraeMoA exeMe. CymeeTeoeaHHe 3THX nepexonoe n0Tpe6oeano sseneHHR 

a ex eMy 149sm HOB ha YPOBHeA e 3HeprHRMH 1173 ,4 H 1684 ,2 K38. ljJopMa 

«IYHKUHH B036yllneHHR HOB Oro nepex ona 383, 7 K38 YKa3hIBaeT Ha HH3KOe 

3HaqeHHe enHHa pa3PRllaeMoro HM YPOBHR 1173,4 K38. 

8 pa60Te TaKlle o6eyllnaDTeR enHHhl HeKOTOpha npyr HX YPOBHeA, 

enollHhlrl xapaKTep HeKOTOPha 7-nepexonos H npHHannellHOeTb HeKOTOpha 

npyrHx Ha6nDnaeMha nepexonos K HJyqaeMoMY KaHany peaKUHH. 

l·fa 3KenepHMeHTanbHha 3HaqeHHA K03«i«IHUHeHTOB yr nosoro 

paenpeneneHHR A;ax= A/ (A
0 

a
2

) H A':'x= A
4

/ (A. a
4

) 6hmH onpeneneHhl 

12 

·~/ 

napaMeTPhl eMemHBaHHR MYnbTHnOnbHOeTeA o nnR MHOrHx 7-nepex onoe 149Sm. 
6onbmHHeTso H3 3HaqeHHA o nonyqeHo HaMH Bnepshre. 

llnR HHTepnpeTaUHH eTPYKTYPhl HH3KOnellalllHX 

nposeneHhI paeqen1 ·a paMKax Hea,111a6aT11tJecKoii BPru!laTenbHoii MonenH, 

npennonaraR DBHlleHHe KBaJHqaeTHU B" aKeHanbHO-eHMMeTpHqHOM IlOTeHUHane 

HHnbeeoHa e ManoA ne«1opMaUHeA 0~ o, 10. llpH 0IlTHMH3aUHH BapbHposanHeb 

BHYTPeHHHe KBaJttqaeTHqHhre 3HeprHH H MOMeHT HHepuHH a 6aJHee seex 

meeTHanuaTH KBaJHqaeTHqHha eoeTORHHA H3 o6onoqeK f7/2' h9/2 H i13/2" 

llnR Beex meeTHanuaTH KBaJHqaeTHqHha eoeTORHHA IlPHHHManeR ODHH napaMeTp 

oena6neHHR eMelliHBaHHR KopHOnHea 7)= 0 ,9. 4T06hI BoenpOH3BeeTH eTpyKTypy 

eOeTORHHA 149Sm 

POTaUHOHHha 

enHHa Tpex 

7 /2-[514 J. 

nonoe, paeeMaTPHBanaeb 3aBHeHMOeTb MOMeHTa 

HHnbeeOHOBCKHX KOH«iHrypauHA 1/2-[530], 
HHepQHH OT 

5/2-[523] H 

TaK KaK OeHOBHOe eoeTORHHe 
149

Sm IlpHHannellHT o6onoqKe f7/2' Mbl 

HHTepnpeTHpyeM eoeTORHHR e 6onbmHMH _3HaqeHHRMH BepoRTHOeTeA E2-
nepexonoe Ha 

o6onoqKe f
7

/
2

• 

HHTepnpeTaUHH 

3/2; 710 K38, 

OeHOBHoe eoeTORHHe 

Pe3YnbTaTu paeqeToe 

IlpHBODRTeR Ha pHe. 7. 

KaK B036YllneHHR, IlPHHannellaD1He 

3HepreTHqeeKHX YPOBHeA B TaKoA 
CnenyeT OTMeTHTb, qTo eoeTORHHe 

sseneHHoe a npennaraeMoA pa6oTe, x opomo onHehmaereR a 
HamHX paeqeTax, H a uenoM HamH paeqen1 onHehIBaDT see no eHx nop 

H3BeeTHhle 3KenepHMeHTanbHhre YPOBHH e OTPHUarenbHOA qeTHOeTb)'.) B o6naeTH 

3HeprHA B036YllDeHHA HHlle 1 M38. KaK IlOKa3aHo Bhune, 3TH paeqen1 

nposonHnHeb IlPH ODHOM 3HaqeHHH K03~~HUHeHra oena6neHHR 7)= 0,9, 

E9°(MaB) 
Tr= - TT = + 

,;;;-------
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T~ a. T. a~ T~ 
PHe.7. CpasHeHHe 3KenepHMeHranbHba YPOBHeA 149Sm e TeopeTHqeeKHMH, 

paeeqHTaHHhIMH·e paMKax HeanHa6arHqeeKoA spamarenbHOA MonenH. 
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eem1'!11Ha Koroporo yKa3bIBaer Ha B03MOJKHbJe 0/'.IHO\l)OHOHHbie np11Mec11 B 

KBa311'!aCTl1'!Hba COCTOHHl1HX. Torl'.la 113-3a paCXOJK/'.leHl1ff CTPYKTYPhl 

paCC'!l1TaHHOA porau110HHOA nonOCbl 7 /2-[514 J + 5/2-[523 J c 3KCnep11MeHTOM 

MOJKHO OJKl1/'.laTb 3Ha'!l1TenbHbie 0/'.IHO\l)OHOHHbie np11Mec11 K KBa311'!aCTl1'!HbIM 

B030YlKl'.leHl1HM ooonO'!Kl1 f . 0):IHO<l,OHOHHble B030YJKl'.leHl1ff '!eTHo-'!eTHOro 

ocroea 
148

Sm KaK pa3 11 Ha;~l'.IHTCH e oonacr11 3~epr1111 eo3oyJKl'.leH11H 

~700 K3B. 

YpOBHl1 

B030YJKl'.leHl1H 

KOPHOflHCOBO 

B 3Ha'!eHl1HX 

nonOJKl1TenbHOA '!eTHOCTl1 11HTepnpeTl1PYDTCH HaMl1 KaK 

ooono'!Kl1 i
1
Y~ 3ra 11Hrepnperau11H npel'.lnonaraer c11nhHoe 

CMemuBaHHe , COCTOHHl1A 1112· 11 13/2+, KOTOpoe npOHBnHeTCH 

B([2l nepexol'.IOB. 

Cnel'.lyer OTMeTl1Tb, '!TO HeCMOTPH Ha cnOJKHblA X apaKrep CTPYKTYPbl 

nepexol'.IHoro Hl'.lpa 
149

Sm on11caH11e eepoHrHocreA E2- 11 Ml- nepeXOl'.IOB e 

paMKax npocroA porau110HHOA MOl'.len11 np11eeno K Ka'!ecreeHHOMY cornac11D c 

3KCnep11MeHranbHbIMl1 pe3ynbraraM11. 01'.lHaKO pe3ynbran1 pac'!eroe 

K03\l)\1)11U11eHTOB CMem11BaHl1ff ~ cornaCYDTCH C 3KCnep11MeHTOM xyJKe. 

8 3aKm:J'!eHl111 np11BO/'.IHTCH OCHOBHble Bb!BO/'.lbl. Jllx MOJKHO c<t,opM)'nHPOBaTb 

cnel'.IYDilll1M oopa3oM: 

1. C03/'.laH 3KCnep11MeHranbHblA K,OMnneKC, Il03BOnHKJUI11A npoB0/'.111Tb 

113MepeHl1H B03MYUieHHhn ;- ; yr noem KoppenHU11A e l'.l11ana30He reMneparypbl 

oopa3UOB OT 1,5 K 1'.10 KOMHaTHOA reMneparypbl. Pa3paooraHa MeT0/'.111Ka 

113MepeH11H, oopaoorK11 11 aHan113a l'.laHHhn. 

2. Jll3Y'!eHbl ceepx TOHKl1e MarHl1THbie nonH Ha Hl'.lpax Sm B JKene3HOA 11 

Hl1KeneeoA Marp11uax np11 reMneparype oopa3UOB B l'.l11ana30He or 4,2 K l'.IO 

KOMHarHoA reMneparypbl. nnR 11ccnel'.lyeMba oopa3uoe onpel'.leneHhI napaMerphl 

3neKTPl1'!eCKl1X Kp11crann11'!eCKl1X 11 MarHl1THba OOMeHHm noneA. UpoeeiteHbl 

c11creMar11Ka 11 aHan113 coc·raBnHKJUIHX ceepx TOHKl1X MarHl1THhn none A Ha Hl'.lpax 

np11MeceA pel'.IK03eMenbHm 3neMeHroe e ll)eppoMarHl1THhn Marp11uax Fe, co 11 

Ni. 

3. 8nepBbJe np11MeHeHa MBT0/'.111Ka H/'.lepHOA op11eHrau1111 np11 ceepXHl13Kl1X 

reMneparypax l'.lnff 113Y'!eHl1ff CBOACTB Hl13KoneJKallll1X YPOBHeA Hl'.lpa 
149

Pm. 

Pe3ynbran1 113MepeHl1A Il03Bon11n11 onpel'.len11rb HOPMl1POBaHHbJe 11HTeHCl1BHOCTl1 

27 ;-nepeX0/'.10B B Hl'.lpe 149
Pm. 01'.1H03Ha'!HO onpel'.leneHbl Cill1Hbl ypOBHeA 288 11 

425 . K38 KaK 9/2 11 7 /2 11 He3aBl1Cl1MbIM cnocoooM IlO/'.ITBepJKl'.leHbl Cill1Hbl 

HeKOTOpba /'.lpyr11x YPOBHefl 
149

Pm. nony'!eHa HOBaH 3KCnep11MeHranbHaH 

11H\l)OpMaU11H O MYnbTl1IlOnbHOCTl1 ;-ny'!efl, B030YJKl'.laeMm np11 pacnal'.le 

Marep11HcKoro Hl'.lpa 149Nd CT 1 ✓2= 1, 7 ·'! l, a raKJKe o np11eel'.leHHhn 

eepOHTHOCTHX [2- I Ml- 11 [1- nepexo/'.IOB. 3Kcnep11MeHranbHbJe pe3ynbran1 

HaCTOHUieA paoon1 cpaBHl1BaKJTCH C pac'!eTaMH, npoBel'.leHHbIMl1 B paMKax 

porau110HHOA 11 e11opau110HHOA MOl'.leneA. 

4. nnR 113Y'!eHl1ff CTPYKTYPhl Hl13KoneJKaUI11X YPOBHeA 
149

Sm enepeble 

14 

HCIIOflb30BaHa peaKQHll 
146Nd (a ,ny) B AHarra30He 3Hepr11A Ea= 16 ,o -

20,4 M3B.HgyqeHbl'crreKTpbl ;-ny'!eA 11 3neKTPOHOB BHYTpeHHefl KOHBepc1111 11 

cneKTPhl ;- ; coenal'.leH11A, a raKJKe yr noBbie pacnpel'.leneH11H l1HTeHc11eHocr11 

r-ny'!efl 11 lilYHKU1111 B030YJKl'.leHl1ff. 06CYJKl'.laKJTCH KBaHTOBbJe X apaKrep11cr11K11 

MHor11x, B TOM '!Hcne paHee HeHaOnKJl'.laBm11xcH, YPOBHeA 11 MYnbr11nonbHOCTl1 
149 ~ 

;-nepexol'.loB sm. B pe3ynbrare npel'.lnaraercH YTO'!HeHHaH cxeMa YPOBHeA 
149

Sm 11 HOBaH 3Kcnep11MeHranbHaH 11H\l)OpMaU11H O MYnbTl1IlOnbHOCTl1 11 

np11Bel'.leHHba BepOHTHOCTHX nepeX0/'.10B. Up11BO/'.ll1TCH cpaeHeH11e C pac'!eraM11 B 

paMKax porau110HH0A MOl'.len11 Hl'.lpa. 
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