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OE~AH XAPAKTEPHCTHKA PAEOTM 

AKTyanbHOCTb TeMu. B HaCTOHll(ee BpeMH 3Ha4HTenbHOe BHHMaHHe 

ynenHeTcH HccnenosaHHIO CBOHCTB H.ll,ep, ynan~HHHX OT nonocu 

~-CTa6HnbHOCTH. XapaKTepHaH oco6eHHOCTh 3THX H.D.ep COCTOHT B TOM, 

4TO 3Hep,HH CBH3H H36HT04HHX HYKROHOB Mana (npH6nH*aeTCH K HYRIO y 

rpaHHU HYKROHHOH CTa6HnhHOCTH), a 3HeprHH CBH3H nectJHUHTHHX HyK

ROHOB aenHKa - c poCTOM necflHUHTa .ll.OCTHraeT 20-30 M3B. ACHMMeTpHH 

B B8RH4HHe 3HeprHH CBH3H o60HX THTIOB HYKllOHOB pe3KO 0TllH4aeT 

paccMaTpHBaeMHe H.D.pa OT H.D.ep B o6nacTH ~-CTa6HllhHOCTH, y KOTOpHX 

3HeprHH CBH3H npoTOHOB H 11ellTpoH0B 6nH3KH. 3Ta oco6e1111ocTh non~Ha 

cymecTB8HHHM o6pa30M CKa3aTbCH Ha xapaKTepe BHYTPHH.D.ep11ux 

.ll.BH~8HHH HYKllOHOB, 

cneKTpOCKOTIH48CKHX 

paBHOB8CHOH H .D.HHaMH48CKOH cflOpMe H.D.pa, 

xapaKTepHCTHKax B036Y*.ll.~HHHX COCTOHHHH, 

aepOHTHOCTHX Bcex BH.ll.0B H.D.epHHX nepeXO.ll.OB, xapaKTepe MaCCOBOH 

TIOBepXHOCTH aTOMHHX H.D.ep. B nocnenyIOIUHe ronu BHITOllH8HO PH.ll. 

HCcnenoBaHHH, npencKa3HBaIOIUHX HeH3B8CTHHe pa11ee CBOHCTBa H.D.ep, 

ynan~HHHX OT CTa6HllhHHX, OTKPHTH HOBHe cflH3H48CKHe HBneHHH. 

Pa3BHTH TeopeTH48CKHe TIO.ll.XO.ll.H, 061>HCHHIOIUHe 3TH HOBHe HBneHHH. 

nnH npoBepKH H pa3BHTHH TeopeTH48CKHX Monenell aTOMHOro H.D.pa 

11eo6XO.ll.HMO n0Jiyqe11He HOBOH 3KCnepHM8HTanhHOH HHcflOpMaUHH 0 

CBOHCTBaX y nan~HHHX H.D.ep. C 3TOH uenhIO B PH.ll.8 11ayq11ux ueHTpOB 

pa3BHBaIOTCH nporpaMMH 3KCnepHMeHTallhHHX HCCnenoBaHHR H.D.ep, 

ynan~HHHX OT CTa6HllbHHX. Ba*HOe M8CTO cpenH HHX 3aHHMaIOT 

3 KCTiepHMeHTallbHHe KOMnneKCH I HCTIOllh3 YIOIUHe cenapaTopu H30TOTIOB B 

pe*HMe on-line C TIY4KOM qacTHU, npoH3B0.ll.H!UHX B H.D.epHHX peaKUHHX 

HYKllH.ll.H, y nan~HHHe OT nonocu CTa6HnhHOCTH. CTpyKTypa y nan~HHUX 

HYKllH.ll.0B H3yqaeTCH MeTO.D.aMH . npeUH3HOHHOH H.D.epHOH cneKTpOCKOTIHH • 
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HaCTOHmaH pa6oTa BblnonHeHa B paMKax nporpaMMbl RCHAnn-2 - nporpaM

Mbl HccnenoBaHHH CBOHCTB Hnep, ynan~HHblX OT nonocbl 6eTa-cTa6Hnh

HOCTH, C HCnORh30BaHHeM MeTonoB HnepHOH cneKTpOCKOnHH BblCOKOro 

pa3pemeHHH B RHHHD C Macc-cenapaTopoM H nyqKoM npoTOHOB C 

3HeprHe8 660 M3B OT ¢a3oTpOHa OHRH. 

B nHccepTaUHH pa3pa6oTaHbl nBe HayqHble npo6neMbl, OKa3aBWHeCH 

nocTynHhlMH nnH 3¢¢eKTHBHoro 3KcnepHMeHTanhHOro HccnenoBaHHH Ha 

3KcnepHMeHTanhHOM KOMnneKce RCHAnn-2: 

1. HccnenoBaHHe HH3KOCnHHOBblX B036yxneHHblX COCTOHHHH Hnpa 

ranonHHHH-147, npencTaBnHvmero co6o8 qacTHUY (He8TpoH) B none 

nBaxnu MarHqecKoro ocToBa ( Hnpo 1::Gd
82

) • 

2. H3MepeHHH pa3HOCTe8 Mace HyKnHnoB npH ~-pacnane. 

nepBaH npo6neMa npencTaBnHeT HHTepec B CBH3H C TeM, qTo CTp

YKTypa Hnep, 6nH3KHX K MarHqecKHM, xopowo onHCblBaeTCH o6onoqeqHoH 

MonenhD Hnpa H 3TO n03BOnHeT npoBepHTh ToqHOCTh (npHMeHHMOCTh) 

pa3nHqHhlX TeopeTHqecKHX nonxonoB nnH onHCaHHH CTpOeHHH Hnpa. 

Macca ( 3HeprHH CBH3H) HBnHeTCH H-3 onHHM rnaBHhlX CBOHCTB 

a TOMHOro Hnpa. 3KcnepHMeHTanhHble naHHble O Maccax a TOMHblX Hnep 

cpaBHHBaDTCH c. npencKa3aHHHMH Monene8 aTOMHoro Hnpa, MHoroqHcneH

HhlMH ¢opMynaMH nnH pacq~TOB MaCCOBblX xapaKTepHCTHK Hnep. 3TO na~T 

OCHOBY nnH nanbHe8wero pa3BHTHH TeopHH Hnpa. 3KcnepHMeHTanhHble 

naHHhle o pa3HOCTHX Mace Hnep npH ~-pacnane Heo6xonHMhl TaKxe npH 

aHanH3e cxeM pacnana nnH BhlqHcneHHH BepoHTHOCTe8 ~-pacna.na Ha 

ypoBH~ noqepHHX ~nep. 

B nHccepTaUHD BKnvqeHbl TaKxe HCcnenoBaHHH, nocBHmeHHble 

pa3BHTHD H C03naHHD HOBblX 3KcnepHMeHTanhHblX MeTonoB Ha KOMnneKce 

RCHAnn-2. 
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OCHOBHble uenH pa60Tbl: nonyqeHHe HOBOH HH¢0pMaUHH O CBOHCTBax 

aTOMHblX Hnep, ynan~HHblX OT nonocbl 6eTa-cTa6HnhHOCTH: 

1. Pa3BHTHe Ha 3KcnepHMeHTanhHOM KOMnneKce RCHAnn-2 HOBblX 

npeUH3HOHHblX MeTonoB HccnenoBaHHH CBOHCTB KOpOTKOXHBymHx HyKnH

noB, B TOM qHcne 

a) C03naHHe ~-cneKTpOMeTpa C nonynpoBonHHKOBblM neTeKTOpOM 

3ReKTpOHOB H MarHHTHblM ¢HRbTpOM THna MHHH-anenhCHH nnH H3MepeHHH 

K03¢¢HUHeHTOB BHyTpeHHeH KOHBepCHH raMMa-nepexonoB; 

6) oueHKa TOqHOCTH onpeneneHHH rpaHHqHblX 3HeprHH n03HTPOHHblX 

cneKTpoB H pa3HOCTe8 Mace Hnep npH ~+-pacnane no MeTonHKe, 

pa3BHTOH paHee JlRH HCC~enoBaHHH Ha KOMnneKce RCHAnn-2. 

2. HccnenoBaHHe cxeMu pacnana HH3 KocnHHOBoro H30Mepa 112 + 

147
gTb C uenhD nonyqeHHH 3KCnepHMeHTanhHblX naHHblX O CBOHCTBaX 

HH3KOCnHHOBblX COCTOHHHH Hnpa M
7Gd. 

3. H3MepeHHH pa3HOCTe8 Mace Hnep, ynan~HHhlx OT nonocu 6eTa

cTa6HnhHOCTH, npH HX 6eTa-pacnane. 

Ha_rqHaH HOBH3Ha: 

1. Ha 3KCnepHMeHTanhHOM H30Rb-KOMnneKce RCHAnn-2 

a) C03naH ~-cneKTpOMeTp C MarHHTHblM ¢HRhTpOM THna MHHH

anenhCHH H pa3BHTa MeTonHKa H3MepeHHH K03¢¢HUHeHTOB BHyTpeHHeH 

KOHBepcHH ~-nepexonoB npH pacnane KopoTKOXHBymHx Hnep, 

6) 3aBepmeHO pa3BHTHe MeTonoB H3MepeHHH rpaHHqHOH 3HeprHH 

no3HTpOHHblX cneKTPOB H onpeneneHHH pa3HOCTeH Mace ynan~HHhlX OT 

6eTa-cTa6HnhHOCTH Hnep npH HX 6eTa-pacnane. 

2. npH HccnenoBaHHH ~-pacnana H30Mepa 1/2+ 
147

Tb BnepBue HneHTH-

¢HUHpOBaHbl COCTOHHHe 

COCTOHHHe 1628 K3B C 

147Gd C 3HeprHeH 1948 K3B THna 2f H 
5/2 

n + -I =5/2 MYRhTHnneTa (vf7/2x3 ) • YKa3aHo. Ha 
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B03MOlKHOCTb HHTepnpeTaUrlH ypoBHeH 2233 H 2329 K3B, KaK 'lJieHOB 

MYJibTHnJieTa ( vf
712

x2+) C Irr=5 /2- H 3/2-. ITOKa3aHo, 'lTO rpynna 

B036YlK.lleHHhIX COCTOHHHH C 3HeprHeH 3.7+4.4 M3B HMeeT 3aMeTHyKJ 

npHMeCb KOMnOHeHTa (rrs112' rrh1112' vh9/z), no3BOJIHKJmero H.llPY 147gTb 

peaJIH30BaTb raMOB-TeJIJiepOBCKHe nepeXO,llhl THna cnHH-¢JIHn. 

3. BnepBhle H3MepeHhl pa3HOCTH - Mace npH /3-pacna.ue .UJIH .UBeHa.uuaTH 

y,uaJI~HHhIX OT nOJIOChl 6eTa-cTa6HJibHOCTH HYKJIH,llOB pe,llK03eMeJibHOH 

o6JiaCTH. 

npaKTHqecKaH ueHHOCTb. Pa3BHThle MeTO,llHKH H3MepeHHH K03¢¢HUHeHTOB 

BHyTpeHHeH KOHBepcHH .-nepeXO,llOB npH pacna.ue KOpOTKOlKHBymHx 

HYKJIH,llOB H H3MepeHHH rpaHH'lHhIX 3HeprHH no3HTpOHHhlX cneKTpOB 

OTKpbIBaKJT HOBhle B03MOlKHOCTH ,llJIH HCCJie,llOBaHHH no nporpaMMe 

RCHAITIT-2 H MoryT 6h!Tb HCnOJib30BaHhl B HCCJie,llOBaHHHX Ha 1130flb-

KOMnJieKcax B ,upyrHx HHCTHTyTax. 

3KcnepHMeHTaJibHhle 'pe3yJibTaThl 0 CBOHCTBaX HH3KOCnHHOBhlX 

COCTOHHHH H,llpa 
147 

Gd 6y .llYT noJie3Hhl ,llJIH npoBepKH npHMeHHMOCTH H 

TOqHOCTH pa3JIHqHhIX TeopeTHqecKHX no.uxo.uoB K pac'leTy CBOHCTB H,llep, 

6JIH3 KHX K ,llBalK,llhl MarHqecKOMY 
1
::GdBZ. 

l13MepeHHhle pa3HOCTH Mace npH 6eTa-pacna,ue .UBeHa.uuaTH 

y,uaJieHHhIX OT CTa6HJibHhIX H,llep 6y,uyT HCnOJib30BaHhl ,llJIH npoBepKH 

TO'lHOCTH pa3JIH'lHhlX no.uxo.uoB K pacq~TaM MaCCOBhlX xapaKTepHCTHK 

aTOMHhIX H,llep. 

ABTOE_ 3amHmaeT: 

1. a) C03,llaHHe ycTaHOBKH H pa3BHTHe MeTO,llHKH onpe,ueJieHHH 

K03¢¢HUHeHTOB BHyTpeHHeH KOHBepCHH ,-nepexo.uoB npH pacna.ue 

KOpOTKOlKHBymHx HYKJIH,llOB. 

4 
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6) 3aBepweHHe pa3pa60TKH MeTO,llOB H3MepeHHH rpaHH'lHhIX 

3HeprHH no3HTpOHHhlX cneKTpOB H onpe.ueJieHHH pa3HOCTeH Mace npH 

/3-pacna.ue KOpOTKOlKHBymHx, y,uaJieHHhlX OT CTa6HJibHhlX H.Uep. 

2. 3KcnepHMeHTaJibHhle pe3yJibTaThl HCCJie,llOBaHHH CBOHCTB HH3KO

cnHHOBhlX B036YlK.lleHHhlX COCTOHHHH H.Upa 
147 Gd H HX aHaJIH3 B paMKax 

o6oJIO'le'lHOH MO,lleJIH H.Upa. 

3. Pe3yJibTaTbl H3MepeHHH pa3HOCTeH Mace npH /3-pacna.ue 

.llBeHa.uuaTH KOpOTKOlKHBymHx HYKJIH,llOB. 

Annpo6aUHH pa60Thl. ITpe,ucTaBJIHeMhle B .llHCCepTaUHH pe3yJihTaTbl .llOKJia

mrnaJIHCb Ha ceMHHapax !,130RC H PX nRn 011Rl1 H Hl111IT(!) TawrY, Ha 

MelK.UyHapo.umrn KOH¢epeHUHHX no H,uepHOH cneKTpOCKOIIHH B AJIMa-ATe 

(1992r), lly6He(1993r), ITeTepro¢e(1994r), CaHKT-ITeTep6ypre(1995r), 

no aTOMHhlM MaccaM H KOHCTaHTaM B ApJie, (!)paHUHH(1995r) H ony6JIHKO

BaHhl B CJie,uyKJmHx CTaTbHX: 

1. R.BaBphlmyK, K.R.rpoMOB, B.r.KaJIHHHHKOB, B.B.Ky3HeUOB, 

H.A.ne6e,ueB,T.M.MyMHHOB,A.B.IT0TeMna,R.A.Cail,llHMOB,B.l1.(!)oMHHhlX, 

M.E.IDJI,uaweB, ID.B.IDwKeBH'l "CXeMa pacna.ua lUTb(T =1.7 qac)" 
l / 2 

- Te3HChl .llOKJia,llOB 43-ro COBemaHHH no H,llepHo8 cneKTpOCKOnHH H 

CTPYKTypa aTOMHOro H,llpa, ny6Ha, 1993, CaHKT-ITeTep6ypr, c.71. 

2. R.BaBphlmyK,A.B:noTeMna,K.R.rpoMOB,B.r.KaJIHHHHKOB,T.M.MyMHHOB, 

R.A.CaH,UHMOB,H.ID.KOTOBCKHH,~.C3p33T3p,B.11.(!)0MHHhlX,M.6.IDJI,llaWeB 

"EeTa-pacna.u 
147

Tb. HH3KOCnHHOBhle COCTOHHHH B 147Gd" 

- coo6meHHH 011R11, ny6tta, P6-93-275, 1993. 

3. r.B.BeGeJIOB,K.R.rpoMOB,C.B.EBTHCOB,C.C.EJIHceeB,B.r.KaJIHHHHKOB, 

B.B.Ky3HeUOB,A.B.ITOTeMna, ~.C3p33T3p, B.11.(!)0MHHhlX, M.6.IDJI,uaweB 

"Onpe.ueJieHH~ 3HeprHH pacna.ua HeHTpOHOJie¢HUHTHhlX HJiep pe.UK0-

3eMeJibHhIX 3JieMeHTOB B ,llHana3oHe Mace A=139-164", 
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- R3B.PAH, cep. ~H3. ,T.58, »5, c.41+46, 1994r. 

Coo6meHHR ORHR, ~y6Ha, P6-93-386, 1993. 

A.B.noTeMna,K.H.rpoMOB,C.B.EBTHCOB,B.r.KanHHHHKOB, 

B.B.Ky3HeUOB, ~-C3p33T3p, B.0.$0MHHhlX, M.IDnnaweB 

"OnpeneneHHB rpaHHqHhlX 3HeprHA ~·-cneKTpOB KOpOTKOXHBymux 

HYKRHnOB penK03BMBRhHhlX 3~BMBHTOB" 

- Te3HCH noKnanoa 43-ro coaemaHHR no RnepHoR cneKTpocKonHH H 

CTPYKTypa aTOMHOro Rnpa, ~y6Ha, 1993, c.78 

4. ~.C3p33T3p, M.E.IDnnaweB, B.M.ropoxaHKHH, K.H.rpoMOB, 

B.r.KanHHHHKOB, B.B.Ky3HBUOB, E.n.ocuneHKO, B.0.$0MHHhlX, 

"YcTaHOBKa nnR H3MepeHHR CITBKTpOB 3BK H e7-coananeHHA" 

- Te3HCH noKnanoa 44-ro CoaemaHHR no RnepHoR cneKTpocKonHH H 

CTPYKType aTOMHOro Rnpa. CaHKT-ITeTep6ypr, 1994, c.340. 

- npenpHHT ORHR, P13-94-267, 1994 

5. B.0.$0MHHhlX,H.BaBphlmyK, r.B.BecenoB, K.H.rpoMOB,M.ReBaHnOBCKH, 

A.B.noTeMna, ~.C3p33T3p, M.E.IDnnawea, 

"CneKTpOMBTpHqecKaR ycTaHOBKa nnR H3yqeHHR CBOACTB 

KOpOTKOXHBymux HYKRHnoa" 

- ITT3, »5, CTp.19, 1995r. 

- npenpHHT ORHR, P13-94-394, 1994r. 

6. H.BaBphlmyK, K.H.rpoMOB, B.0.$0MHHhlX, B.r,qyMHH, M.E.IDnnaweB 

"TOHKaR CTPYKTypa a-cneKTpa H30MepoB 
151

Ho" 

- Te3HCH noKnanoa 45-ro coaemaHHR no RnepHo8 cneKTpocKonHH H 

CTPYKType aTOMHOro Rnpa, CaHKT-ITeTep6ypr, 1995, c.70. 

- R3B.PAH, cep. ~H3.,T.59, »11, c.92, 1995r. 

- npenpHHT ORHR, P6-95-300, 1995r. 

7. J.Wawryszczuk, V.I.Fominykh, K.Ja.Gromov, V.G.Kalinnikov, 
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Zh.Sereeter, M.B.Yuldashev "Internal conversion electrons 

in the ~-decay of 147gTb" 

- Proc.of the 45th Conf. on Nucl,Spectr. and Nucl. 

Structure, S.Peterburg 1995, p.67. 

8. B.M.ropoxaHKHH, K.H.rpoMOB, B.r.KaRHHHHKOB, m.P.MaRHKOB, 

T.M.MyMHHOB, M.E.IDnnaweB "CITHH H qgTHOCTb ypoBHe8 1579 K3B H 

2165 K3B B 
146Gd npH pacnane 

146 Tb" 
64 82 . 

- npenpHHT ORHR, ~y6Ha, PG-95-415, 1995. 

9. r.B.BecenoB, K.H.rpoMOB, B.r.KaRHHHHKOB, H.ID.KOTOBCKHR, 

A.B.noTeMna, B.A.CeprHeHKO, B.0.$0MHHhlX, M.E.IDnnaweB 

"OnpeneneHHe 3HeprHA 6eTa-pacnana H30TonoB penKo3eMeRhHHX 

3ReMBHTOB B nuana30He Mace A=134-141", 

- R3B.PAH, cep. ~H3.,T.59, »11, c.55, 1995. 

- npenpHHT ORHR, ~y6Ha, PG-95-257, 1995. 

10. J.Wawryszczuk, M.B.Yuldashev, K.Ya.Gromov, V.I.Fominykh, 

Zh.Sereeter, V.G.Kalinnikov, N.Yu.Kotovskij, K.V.Kalyapkin, 

A.W.Potempa,I.N.Izosimov,M.Yu.Myakushin,A.A.Rimskij-Korsakov, 

T.M.Muminov 

"Low-spin states of 147Gd in the ~-decay of 147 gTb" 
. 64 82 

- Submitted to Zeitschrift filr Physic A 

- npenpHHT ORHR, ~y6Ha, P6-95-514, 1995. 

11. K.Ya.Gromov, G.V.Veselov, V.G.Kalinnikov, N.Yu.Kotovski, 

A.V.Potempa, V.A.Sergienko, V.I.Fominykh, M.B.Yuldashev 

"Beta-decay energies of some rare-earth nuclei with A=134-140" 

- Intern.Conf. on Exotic Nuclei and Atomic Masses, ENAM95, 

Arles, France, june 19-23, 1995, Abstracts of Contributed 

papers, p.PA7. 
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CTpyKTypa H o6'b~M pa6on1. .IlHccepTa!lHH COCTOHT H3 B Be)leHHH. Tp~x 

rnaB H 3aKnIDqeHHH. 06IDHH o6o~M .llHCCepTa!lHH COCTaBHHeT 131 CTpaHHll 

MalllHHOITHCHoro TeKcTa, BKHIDqaH 4 7 PHCYHKOB, 7 Ta6HH!l H CITHCOK 

llHTHPOBaHHOH HHTepaTyphl H3 100 HaHMeHOBaHHH. 

KpaTKOe CO)lepllaHHe pa6oT~ 

Bo BBe)leHHH )laHO o60CHOBaHHe Bhl6opa TeMhl )lHCCepTa!lHH, 

aKTyaHbHOCTH H Ba~HOCTH HCCHe)lyeMhIX npo6neM. IlpHBe)leHa CTPYKTypa 

)lHCCepTa!lHH. 

B nepno8 rnane OilHCaHa 3KCnepHMeHTaHbHaH MeTO)lHKa HCilOHb30-

BaHHaH B HCCHe)loBaHHHX, npe)lcTaBHHeMhIX B )lHCCepTallHH. 

HyKHH)lhl, y)laH~HHhle OT ITOHOCI,J 6eTa-cTa6HHbHOCTH nonyqanH Ha 

3KCITepHMeHTaHbHOM H30Rh-KOMITHeKce HCHATTTT-2 npH o6nyqeHHH MHllleHeH 

Ha BhIBe)leHHOM npoTOHHOM nyqKe ¢a30TpOHa OHHH. Hccne)lOBaHHH BhIIlOH

HeHhl Ha cneKTpOMeTpHqecKOH ycTaHOBKe )lHH HCCHe)lOBaHHH (X-. (3- H 

7-H3nyqeHHH npH yacna)le· KOpOTKO~HBYIDHX HYKHH)lOB C T .:1 
1/2 

c. 

IlpHMeHHHHCb )leTeKTOphl H3nyqeHHH, OTBeqaIDmHe COBpeMeHHOMY MHpOBOMY 

ypoBHID 3KcnepHMeHTaHbHOH TeXHHKH. IlpH C03.UaHHH 3HeKTpOHHhIX cxeM 

perHCTpa!lHH H3nyqeHHH H ynpaBHeHHH 3KCnepHMeHTQM npHMeHHHHCb 

CTaH.napTHhle ¢HpMeHHhle H pa3 pa6oTaHHl:le B OT .nene 3HeKTpOHHKH RHTT 

6noKH. HCITOHb3yeTCH TpaHcnopTHOe ycTpOHCTBO THITa MOHeTHoro aBTO

MaTa, o6ecneqHBaIDmee 61:1cTpyID(~0.5 C) .!lOCTaBKY KOpOTKO~HBYIDHX HyK

HH.!lOB OT HOHHoro nyqKa Macc-cenapaTopa K .neTeKTOpaM H3HyqeHHH. 

CneKTpOMeTpHqecKaH ycTaHOBKa o6ecneqHBaeT B03MO~HOCTb H3yqeHHH 

cneKTpOB H3HyqeHHH H HX (EE)- H (EEt)-KoppeHHllHH. COHCKaTeHb npH

HHMaH yqacTHe B OCBOeHHH H pa3BHTHH cneKTpoMeTpHqecKOH ycTaHOBKH. 

YcTaHOBKa HCITOHb3yeTCH B Hccne.noBaHHHX no nporpaMMe HCHATTTT-2 B 

RHn OHHH c 1987 ro.na. npe.ncTaBHeHHhle B .!lHCCepTallHH pe3 y HbTa Thi 
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PHC.1. CneKTp 3BK 
169

Yb H3MepeHHhIH Si(Li)-.neTeKTOpOM 

C MarHHTOM 6B(BBepxy) H 6e3 Hero(BHH3y) 

HBHHIDTCH qaCTbID 3THX Hccne.noaaHHH. 

.IlHH H3MepeHHH K03¢¢HllHeHTOB BHyTpeHHeH KOHBepCHH 7-nepexo.noa 

npH pacna.ne KOpOTKO~HBYIDHX HYKHH.!lOB C03.UaH (3-cneKTpoMeTp C nony

npOBO.!lHHKOBl:IM .neTeKTOpOM 3HeKTpOHOB H MarHHTHl:IM ¢HHbTpOM THITa 

MHHH-aneHbCHH. noKa3aHO, qTQ HCITOHb30BaHHe MarHHTHoro ¢HHbTpa 

yBeHHqHBaeT 3¢¢eKTHBHOCTb perHCTpa!lHH 3HeKTpOHOB B 25-30 pa3 npH 

3HeprHH 3HeKTpOHOB ~250 K3B (pHC. 1) H B 7-8 pa3 npH 3HeprHH 

3HeKTpOHOB ~1400 K3B. Ba~HhIM npHMymecTBOM (3-cneKTpOCKOITHH c MHHH

aneHbCHHOM npH HCCHe.UOBaHHH cneKTpOB 3BK KOpOTKO~HBYIDHX HeHTpOHO-

.ne¢HllHTHhIX HYKHH.UOB HBHHeTCH B03MO~HOCTb HCKHIDqHTb perHcTpauHID 

+ 
IT03HTpOHOB; B03HHKaIDIDHX npH (3 -pacna.ne H3yqaeMl:IX HYKHH.!lOB H 

3aTpy.nHHIDIDHX (HHH HCKHIDqaIDIDHX} o6Hapy~eHHe OTHOCHTeHbHO cna6ux 

KOHBepCHOHHhIX HHHHH. noKa3aHO, qTO npHMeHeHHe MarHHTHOro ¢HHbTpa 

ITOHH~aeT CITHOlllHOH IT03HTpOHHl:IH ¢OH 6onee qeM B 250 pa3. 
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PHC.2.CneKTp 3BK H .-nyqe8 HeHTpOHone¢HUHTHUX HyKnHBOB c A=146, 

H3MepeHHUH C IlOMOlllb~ ~-cneKTpOMeTpa C MarHHTHUM ¢HnbTpOM 

THna MHHHanenbCHH Ha H30Rh-KOMnneKCe HCHAITIT-2 

TpaHCMHCCHH ~-cneKTpOMeTpa C MarHHTHUM ¢HnbTpOM CHflbHO 

3aBHCHT OT 3HeprHH perHCTpHpyeMUX 3neKTPOHOB H MeHHeTCH npH 

He3HaqHTenbHUX H3MeHeHHHX pacnonoxeHHH HCTQqHHKa H3nyqeHHH, Mar

HHT~ MHHHanenbCHHa H neTeKTOpa 3neKTpOHOB. 4To6u H36exaTb KpOITOT

nHBOH pa60TU no H3MepeHH~ TpaHCMHCCHH ~-cneKTpOMeTpa C MarHHTHUM 

¢HnbTpOM C pa3HUMH c6opKaMH MarHHTOB MHHHanenbCHHa B pa3nHqHUX 

reoMeTpHqecKHX ycnoBHHX, OBHOBpeMeHHO C H3MepeHHeM cneKTpa 3BK C 

IlOMOlllb~ ~-cneKTpoMeTpa C MarHHTHUM ¢HnbTpOM H3MepHeTCH cneKTP 

.-nyqeH. nnH KanH6pOBKH ycTaHOBKH H3MepH~TCH cneKTpU 3BK H 

.-nyqeH OT HCTQqHHKOB, HcnycKa~WHX .-nyqH C xoporno H3BeCTHUMH 

BenHqHHaMH K03¢¢HUHeHTOB BHyTpeHHeH KOHBepCHH. HanpHMep B cnyqae 

.-nepexonoB Mexny ypoBHHMH 2+-0+, 4+-2+ H T.n. B q~THQ-q~THUX 

Hnpax MOXHO HCITOflb30BaTb pacq~THUe BenHqHHU KBK. TaKaH KanH6pOBKa 

10 

I I. 
J 

' ~ 
I 

~j 

J 

He Tpe6yeT HHKaKOH norronHHTenbHOH HH¢0pMaUHH O cneKTpax .-nyqeH H 

3BK HccnenyeMoro H30Tona, qTo BaXHO npH H3yqeHHH CBOHCTB 

ynan~HHUX OT ~-CTa6HnbHUX Hnep. Ha pHC.2 npencTaBneH cneKTp 3BK H 

146 
.-nyqe8 H30MepoB Tb, C HCITOflb30BaHHeM KOTOporo onpeneneHU ak H 

MYflbTHITOnbHOCTH .-nepexonoB 1579 K3B (E3) H 2165 K3B (EO). 

TaKHM o6pa30M Ha 3KcnepHMeHTanbHOM KOMnneKce HCHAITIT-2 peanH-

30BaHa B03MOXHOCTb H3MepeHHH K03¢¢HUHeHTOB BHyTpeHHeH KOHBepCHH H 

onpeneneHHH MynhTHITOflbHOCTH .-nepexonoB C 3HeprHeH no -3.5 M3B. 

Bo BTOpo8 rnaae npencTaaneHu pe3ynhTaTu HccnenoaaHHH pacrrana 

H30Mepa 1/2+ 147Tb, T =1. 6 qaca. 3KcrrepHMeHTanbHoe H3yqeHHe 3Toro 
1/2 

pacnana rro3aonHeT rronyqHTb caeneHHH 0 CBOHCTBax HH3KOCITHHOBUX 

rrpeUH3HOHHUX HCCnenoBaHHH B036yxn~HHUX COCTOHHHH 147 Gd. llnH 

pacrrana 
147

gTb Heo6xonHMO 6uno H3rOTOBHTb HCTQqHHKH npenenbH08 

qHCTOTU. C 3TOH uenb~ H3 o6nyqeHHOH Ha BHyTpeHHeM rryqKe rrpoTOHOB, 

( E =660 M3B) ¢a30TpOHa TaHTanoao8 MHllleHH aunenHnacb ¢paKUHH H30-
p 

TOITOB Tep6HH, H3 KOTOpOH 3aTeM Ha Macc-cerrepaTope HCHAITIT-2 OT-

nenHnCH 147Tb. B nonyqeHHOM HCTQqHHKe conepxancH 147 gTb( 1. 6 q_) H 

era noqepHHe rrponyKTU.ITpHMeCH HYKRHBOB npyrHX Mace 6unH MeHee 1%. 

Ha pHc.3 rrpencTaaneH onHH H3 nonyqeHHux ,-cneKTpoa. 06Hapy

xeHu ace ,-rrepexonu, B03HHKa~mHe npH pacrrane 147 gTb c HHTeHCHB

HOCTb~ 6onee 0.06% Ha pacrran.Hx KOnHqecTBO 127, H3 HHX 114 Ha6n~

nanHCb Brrepaue. Hcnonb30BaHHe ~-crreKTpOMeTpa C MarHHTHUM ¢HnbTpOM 

nnH HCCnenoBaHHH cneKTpa KOHBepcHOHHUX 3neKTpOHOB (pHC.4) Il03BO

nHno arrepaue orrpenenHTb MynhTHnonhHOCTH ,-rrepexonoa: 554.6 K3B -

El, 1285.5 K3B - M1, 1295.5 K3B - E3, 1319.2 K3B - M1, 1324.3 K3B 

- (El),1396.4 K3B - Ml,1415.4 K3B - Ml,1465.8 K3B - Ml,1535.2 K3B 

- M1-E2, 1583.7 K3B - (Ml), 1585.6 K3B - (Ml), 1627.9 K3B - El, 
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PHC. 3. BI:,ICOK03HepreTH'ieCKaH qacTb CTieKT~:7 
147

gTb( Tl/2=1. 64 qaca). 

OTMe'ieHI:,I: 0 -~OTOTIHKH TipHMeCHoro Gd; (cl -CROXHl:,le TIHKH; 

(DE) -TIHKH ·llBOHHOro BI:,IReTa; (SE) -TIHKH OllHHO'iHOro ~I:,IReTa. 

1707.1 K3B - E1,1709.6 K3B - E1 H 1927 K3B - M1. B H3MepeHHHX 

cTia11a HHTeHCHBHOCTH HaH6onee CHRbHI:,IX TIHKOB B CTieKTpax 7-ny'ieH H 

. . 
KOHBepcHOHHl:,lX 3ReKTpOHOB TionyqeHO TO'iHOe 3Ha'ieHHe TiepH011a Tiony-

pacTia11a 
147

gTb - T =( 1. 64±0. 03) qaca. rro cpaBHeHHIO c nHTepaTyp-
112 

Hl:,lMH 11aH~l:,lMH TO'iHOCTb onpe11eneHHj Tl/2 TIOBI:,IllieHa B TPH pa3a. 

C uenb!O CHHTb npoTHBopeqHe B RHTepaTypHI:,IX 11aHHI:,IX o6 3HeprHH 

/3-pacTia11a 
147

gTb Bl:,lTIORHeHl:,l 3KCTiepHMeHTl:,l TIO Hccne110BaHHIO TOHKOH 

CTPYKTYPl:,l (X-CTieKTpOB TipH pacTia11e H30MepHI:,IX COCTOHHHH Hllpa 
151

Ho H 

TIO OTipe11eneHHIO pa3HOCTH Mace H1Iep ( 
147

Tb--/
47 

Gd) . Il01ITBepx11eHI:,I pe-

3 Y RbTaTI:,I, TIOny'ieHHI:,Ie ~H3HKaMH Opce, ~paHUHH H napMlliTa11Ta,repMaHHH. 

B Hccne110BaHHHX CTieKTpOB 7-7-COBTia11eHHH TipH pacTia11e _ 1
47

gTb 

o6HapyxeHO 168 nap COBTia11a10IUHX 7-Tiepexo110B. EORblliHHCTBO o6Hapy

xeHHblX 7-TiepeXOllOB Ha6n101IeHI:,I B CTieKTpax COBTia11eHHM. 

12 
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3Hepr:.rn, KaB 

PHC.4.CTieKTp!:,! 3BK OT HCTO'iHHKa 
14

¾Tb,H3MepeHHI:,Ie C TIOMO!Ub!O 

Si(Li)-11eTeKTopa C MarHHTOM 6i(BHH3Y) H 6e3 Hero(BBepxy) 

Ha OCHOBe TionyqeHHl:,lX 3KCnepHMeHTaRbHI:,IX 11aHHI:,IX TIOCTpOeHa 

HOBaH, 6onee TIORHaH cxeMa (3- pacTia11a 
147

gTb, B KRIO'iaIOmaH ce6H 44 

B036yx11SHHl:,lX COCTOHHHH 
147 

Gd ( H3 HHX 38 HOBble) . B Ta6nHue 1 Tipe11-

CTaBneHbl CBe11eHHH 06 YPOBHHX 
147

Gd TionyqeHHI:,Ie TIPH aHanH3e 3KCTie-

pHMeHTaRbHl:,lX 11aHHI:,IX. 3HeprHH pa Hee H3 BeCTHI:,IX y poB HeH OTMe'ieHI:,I B 

TiepBOH KOROHKe Ta6RHUI:,I . 3HaKOM * Bo BTOpOH KOflOHKe TIPHBelleHI:,I 

3HeprHH 7-Tiepexo110B C COOTBeTCTByIOmero ypoBHH, HX MYflbTHTIOflbHOCTb 

H HHTeHCHBHOCTb B 7. Ha pacna11. Cae11eHHH O 7-nepexo11ax, pa3MemeHHe 

KOTOpblx B cxeMe pacna11a He TIOl1TBepx11eHo COBna11eHHHMH, B3HTl:,l B 

CK06KH. B TpeTbeH KOROHKe 11aSTCH HHTeHCHBHOCTb 3aceneHHH ypoBHH 

/3-pacTia110M 
147

gTb. 8 qeTBSpTOH - BI:,I'iHCReHI:,I 3Ha'ieHHH logft. B noc-

ne11HeH KOROHKe npe11cTaBneHI:,I 3aKflIO'ieHHH O CTIHHe H 'iSTHOCTH ypoBHH, 

OCHOBaHHI:,Ie Ha MYflbTHTIOflbHOCTHX 7-nepexo110B, 3Ha'leHHHX logft H 

13 



TaoJIHQa 1. C'BoiicTBa ypoBHPi°I 147 Gd. Bo:Jfiy:m;i;ae~IhlX npn parna;i;P 1
~

79Tb. ThOJIHQa 1. ( IlpO;r:J;O/IlKeH11e) 

8Heprxrn ;-nPjlf'XO;J;bl (' ypoBHlI lEc+.J+ Logft p 

yp<>BHlI E; (r-.:::iB).aL.h,1(D.l1;,1}" 1 ';{ 

(r-.:::iB) 

1 2 3 4 5 
0.00 0.00 7 ;2-b) 

1132.54(3)* 1152.5 E2 100.2(2.5) 5.9(2.7) 7.0 3/2-b) 

1292.43( 4 )* 1292.5 E3 1.25(6),139.[) El 38(1) 8.6(1.3) 6.8 1/2+bl 
1412.17(5)* 25[).6::;0.4. ll[).7 l\IHE2 16.[)(6) 8.38(26) 6.84 3/2+b) 

1627.[)1(6) 1627.[) El 3.14(12) l.[)l( 13) 7.37 5/2+ 

I !G00.49(4)' 547.0 El 2.20(6). 407.1 l\11 
2.04(8) 
287.4 0.22(7) 12.96(15) 17.15 I 3/2+bl 

175[).83(6)* 467.4 0.14(7), 347.7 l\H 2.80(7) 1.50(12) 7.43 1/2+bl 
1847.08( 4)* 694.5 Ml 41.6(9), 

554.6 El 5.80( 13 ). 435.0,0.68( 5) 42.2(14) 5.96 1/2-b) 

1[)47.58(6) 1D47.6 Ml 2.19(6) 1.78(6) 7.31 5/2-
2233.17(4) 2233.2 0. 72(3 ), ( 1080.5 0.06( 4)) 0.61(6) 7.64 (5/2-) 
2329.0(1) 2329.0 0.45(7) 0.40(6) 7.81 (5/2,7/2) 
2438.03(6) 2438.0 1.06(4), 1285.5 Ml 

0.36(2), 
1025.8 0.38( 3) 1.29(8) 7.26 (5/2,3/2)-

2511.68( 8 J I 1319.2 (:-11) 0.38(5), 1199.5 0.93(6) 7.32 (1/2,3/2)+ 
0.66(3) 

2736.3(2) j 1583.7(Ml) 0.29( 4),1324.3 El 0.42(5) 7.61 <5/2-
0.18(3) 

2808.4(3) I 1655.7 0.21(2), 

2862.0(2) 
13[)6.4 (:-11) (0.20(6)) I 0.28(8) 

1

7.,3 
I <5/2+ 1170[).6 El 0.57(7) 0.51(6) 7.47 

2871.6(2) (1718.5 0.0[)(3)), 1579.2 0.19(3), 
1243.5(0.12(5JJ I o.36(6) I 7.61 

2878.00(8) / 1585.6 (Ml) 0.30(4), 
1465.8 Ml 0.82(4), 1178.6 
0.11(2), 
1117.8 0.3(1) / 1.37( 11 l I 1.04 / 1/2,3/2+ 

2947.4( 1) I 1535.2 Ml 0.34(2), 
1319.8 (Ml) 0.14( 3) I o.37(6) , ,.GT I (3/2,5/2)+ 

3ll9.0(2) I 311g.o 0.27(1), (1707.1 El 0.51(5) 7.32 (3/2,5/2) 
0.30(4)) 

3121.8(2) I (1968.5 0.05(4)), 1709.6 El / 0.17(6) I 7.79 

1 2 3 4 5 
3325.8(1) 2173.2 0.18(3), 2033.5 0.60(4) 0. 70(5) 7.05 
3574.0(3) 2421.0 0.6(2), 1727.3 0.14(3), 

(1136.1 0.16(3)) 0.81(18) 6.79 
3715.4(1) 2562.9 1.96(10), 2422.8 0.14(9) 1.89(14) 6.29 (1/2,3/2) 
3833.3(1) 2680.8 3.90( 12 ), 2421.0 0.48( 6), 

2205.5 0.50(2), 1986.2 0.15(3) 4.52(17) 5.78 1;2+ 
3853.2(1) 2560.8 0.38(6), 2093.5 0.13(3), 

2006.2 0.49(2), (1415.4 (Ml) 1.08(8) 6.38 (3/2t 
0.20(3)) 

3891.7(2) (2738.9 0.14(2)), 2263.8 0.15(2), 
(2193.l 0.08(2)),2131.9 0.20(2), 
2044.6 0.09(2) 0.59(5) 6.59 (1/2+,3;2-

3926.0(4) (2775.3 0.12(2)), 2165.8 0.16(4) 0.25(5)) 6.88 
3967.7(1) 2815.2 0.49(2)· 0.44(2)) 6.61 
3998.7(2) 2706.2 0.20(2), 2586.6 0.15(3) 0.31(4)) 6.72 
4051.9( 1) 2759.5 0.79(3), 2639.7 0.13(2), 

( 1243.5(0.10( 4)) 0.91(6) 6.17 (1/2,3/2) 
4073.7(1) (2921.4 0.13(3)), 2661.4 0.14(2), 

2374.1 0.39(4), 2225.8 0.09(2) · 0.67(6) 6.26 
(4117.6(3)) (2489.6 0.11(5)), (2418.2 0.11(3)) 0.20(5)) 6.70 
4132.3(2) (2979.5 0.13(2), 2840.1 0.60(6), 6.08 

2719.9 0.11(2), (2432.6 0.21(2) 0.94(9) 6.00 (1/2,3/2) 
4144.4(1) 2991.8 0.41(3), 2852.0 0.55(3), 

2732.3 0.35(2), 2444.4 (0.15(5)), 
2197.1 0.21(2) 1.50(7) 5.78 (1/Z-) 

4176.6(1) 3024.1 0.36(2), 2764.4 0.26(3) 0.56(4)) 6.14 (1/2,3/2) 
4201.2(1) 3048.6 0.25(1), 2908.8 0.29(2), 

2789.1 0.54(3), 2354'.2 0.12(3), 
(1968.5 0.05(4)) 1.11(6) 5.83 (1/2 ) 

4249.7(2) (2957.1 0.14(3)), 2837.8 0.26(4), 
(2489.5 0.10(5)) 0.36(6)) 6.15 (1/2,3/2) 

4280.4(1) 3128.3 0.21(2), 2580.8 0.20(3) 0.37(4) 6.04 (1/2,3/2) 
4299. 7(2) 3147.2 0.13(2), 3007.2 0.38(3) 0.46( 4)) 5.89 (1/2 ) 
4369.8(5) (3217.5 0.08(2)), 2610.0 0.06(2) 0.13(3)) 6.18 (1/2,3/2) 
( 4431.4(3)) (3279.3 0.14(2)), (3139.0 

0.06(1)), 
(3018.8 0.11(2)) 0.27(3)) 5.55 (1/2+) 

0.14(4) 
3124.2(3) 3124.2 0.23(2), (1971.6 0.16(4)) I 0.35(5) 17.49 I (3/2, 5/2) 
3171.5(4) 1411.8 0.07(3), 1324.3 El 0.10(5) 0.1G(5) 7.83 (1/2+,3/2+ 
3319.6(3) 2167.5 0.15(5), 2027.4 0.27(6), 

(1907.5 0.14(3)) I o.5o(gl I 7.20 

14 15-



cnoco6ax pa3 P.R.llKH H 3aceJJeHH.R ypoBH.R 'l-nepexo.naMH. 113 BecTHble no 

HaWHX liCCJJe,noBaHHH 3HaqeHH.R Irr OTMeqeHbl 6yKBOH b. 

KaK Bli.llHO li3 Ta6JJHUbl 60JJbWHHCTBO YPOBHeH IlO.llTBepx.naeTc.R COB-

na,neHH.RMH (MHOrHe YPOBHH HeO.llHOKpaTHO). TOJJbKO Tpli ypOBHH 

BBO.ll.RTC.R Ha OCHOBe COBna.neHHH CYMM 3HeprHH )'-nepexonoB . 

PaCCMOTpeHHe IlOJJyqeHHblX 3KcnepHMeHTaJJbHblX naHHblX O ~-pacna.ne 

.R,npa 
147

gTb B paMKax o6oJJoqeqHQH MO.lleJJH Il03BOJJHJJO c.neJJaTb P.R.ll 

BblBO.llOB O CBOHCTBax Hli3KOCilliHOBblX COCTO.RHHH .R,npa 147 Gd. BnepBble 

11.neHTHcp11u11p0B aHo COCTO.RHHe 2f5/2, 194 7. 6 K3 B HeHTpOHHOH 060JJoqK11 

82-126. ilO.llTBepx.neHa HHTepnpeTaUH.R ypOBHeH 1294. 4 11 1412. 2 K3B, 

KaK Irr=l/2- 11 3/2 qJJeHOB MYJJbTHilJJeTa ( vf x3-) ; 
7/2 Bnepa1,1e 

3 Kcnep11MeHTaJJbHO Ha6mo.neHO COCTO.RHHe Irr=5/2 +, 1627.9 K3B 3Toro 

MYJJbTHilJJeTa. YpOBHH 1/2+, 1759.9 K3B Ii 3/2+, 1699.5 K3B HHTepnpe

THPYIOTC.R KaK JlblpOqHble COCTO.RHH.R B HeHTpOHHOH o6oJJoqKe ( 50-82 l . 

nonyqeHHble 3KCnepHMeHTanbHble .naHHble Il03BOJJ.RIOT HHTepnpeTHpOBaTb 

+ ypoBHH 2233.2 11 2329 K3B B KaqecTBe qJJeHOB MYJJbTHilJJeTa (vf7/2x2) 

c Irr=5/2- 11 3/2-. EOJJbWa.R rpynna ypoBHeH c 3HeprHeH BblWe 3.8 M3B 

11 OTHOCHTeJJbHO 60JJbWOH BepO.RTHOCTblO ~-pacna.na Ha HHX 

(logft=5.8+6.6J HHTepnpeTHpyeTC.R, KaK Tp~XKBa311qacTHqH1,1e C 

npHMeCblO COCTO.RHH.R ( rrs112' rrh912' vh912 l 112•,312•, 
3Haq11TeJJbHOH 

06ecneq11aa10mero raMOB-TeJJJJepoBCKHH, pa3peweHHblH ~-nepexo.n 113 

COCTOHHH.R rrs + 
147gTb. 

1/2 

B TpeThe8 rJJaBe npe.ncTaBJJeHbl 3KCilepHMeHTaJJbHble pe3yJJbTaTbl 

113MepeHHH rpaHHqHblX 3HeprHH Il0311TpOHHblX cneKTpOB 11 pa3HOCTeH Mace 

npH ~-pacna.ne .llJI.R 33-x HYKJJH.llOB pe.nK03eMeJJbHblX 3JJeMeHTOB. 

CneKTpbl Il0311Tp0HOB 113yqan11 C IlOMOil\blO .neTeKTOpbl li3 CBepxq11c

Toro repMaHH.R c TOJJil(HHOH qyBCTBHTeJJhHoro CJJO.R 9 MM. rpaHHqHa.R 
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PHC.5. A - Il0311Tp0HHl,IH cneKTP 
143 Sm; B - rpacpHK ¢epMH-K!Opli 

3HeprH.R Il0311TpOHHblX cneKTpOB onpe.neJJ.RJJaCb MeTOJlOM ¢epMH-K!OpH 

(pHC.5). 3KcnepHMeHTaJJbHblH cneKTp 11cnpaBJJ.RJJCH Ha cpyHKUHIO OTKJJHKa 

.neTeKTOpa, yq11Tb1Ba10my10 HCKaxeHH.R, BHOCHMble o6paTHblM 11 60KOBblM 

pacce.RHHeM Il0311TpOHOB 11 3cpcpeKTOM cyMMHposaHH.R B .neTeKTOpe 

aMilJJHTY.ll HMilYJJbCOB OT Il0311TpOHOB 11 aHHHrHJJHUHOHHOro H3JJyqeHH.R. 

l13MepeHHble B HaCTO.Ril(eH pa6oTe 3HaqeHHH rpaHHqHl,IX 3HeprHH 

X~CTKHX KOMilOHeHTOB Il0311TpOHHblX CileKTpOB E~•max 11 COOTBeTCTByIOruHe 

HM 3Hepr1111 6eTa-pacna.na QEc npe.ncTaBJJeHbl B Ta6n11ue 2. 

CpaBHeHHe noJJyqeHHblX 3HaqeHHH C 113BeCTHblMH JJHTepaTypHblMH 

.naHHblMH npencTaBJJeHO Ha p11c.6. Ha p11cyHKe pa3HOCTH H3MepeHHblX 

HaMH 11 Ha116onee ToqH1,1x JJHTepaTypHblX 3HaqeHHH E~•max OT JJOXeHbl B 

3aBHCHMOCTH OT BeJJHqHHbl E~·· YKa3blBalOTC.R OWH6KH JJHTepaTypHblX naH

HblX. B11.llHO, qTQ BeJJ11q11Hbl pa3HOCTeH pacnoJJaraIOTC.R OKOJJO HY JJeBoro 

3HaqeHH.R, qTQ Il03BOJJ.ReT YTBepx.naTb qTQ HCilOJ!b3YeMa.R npoue.nypa 06-
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Ta6nHua 2. rpaHHqHue 3HeprHH H BenHqHHU QEC (K3B) 

A z T 
HaCTORmaR paOOTa nHT. JJaHHble 

I/ 2 E{3•rp. I QEC QEC 

134 Pm 22.6 ceK 7360(200)•> 9200(200)•,I) 8880 
6 I 

134 Pr 11 MHH 4160(90)•> 6230(90)•' 2
) 6210 

59 

137 Pm 49 ceK 4920(150)•) 6050(200)•> 6020 
6 I 

137 Sm 45 CeK 4880(70) • > 5900(70)•) 6050 · 
62 

137 Pm 2.4 MHH 4110( 60) • > 5640(60)•, 3 > 5580 
6 I 

138 Pm 10 ceK 6060(60) 7080(60) 7090(100) 
61 

139 Eu 17.9 ceK 4600(50)•) 6080(50)•, 4 > 6680 
63 

139 Pm 4.2 MHH 3450(50) 4480(50) 4540(40) 
61 

140 Eu 1.5 ceK 7450(50)•> 8470(50)•) 8400 
63 

140 Pm 9.2 ceK 5000(30)•) 6020(30) 6090(40) 
6 I 

141 Eu 40 ceK 4960(40)•) 5980(40) 5950(40) 
63 

141 Sm 10.2 MHH 2981(60) 4420(80) 5
) 4460(55) 

62 

142 Eu 1.22 MHH 4756(60)•> 8150(60) 6
) 8175(50) 

63 

142 Eu 2.4 ceK 6648(30)•) 7670(30)•) 7400(100) 
63 

143 Eu 2.61 MHH 4214(30) 5236(30) 5240(70) 
63 

143 Sm 8.83 MHH 2439(40) 3461(40) 3443(11) 
62 

144 Eu 10.2 ceK 5265(30)•> 6287(30) 6330(30) 
63 

146 Tb 8.1 ceK 7288(50). > 8310(50) 8240(150) 
65 

154 Tm 3.3 ceK 4882(80)•) 8233(80)*, 7
> 7980 

69 

156 Tm 84 CeK 6091(80)•) 7113(80)•) 7030 
69 

157 Yb 37 ceK 4052(100)•) 5074(100)•> 5170 
70 

· 157 Tm 3.7 MHH 3460(100)•> 4482(100) 4480(100) 
69 

157 Er 18.5 MHH 2525(100) 3547(100) 3470(80) 
68 

5410(60)•) 6624(60) 8
) 158 Tm 4.02 MHH 6530(100) 

69 

159 Lu 12.3 CeK 4781(150)•> 5803(150) 5850(150) 
7 I 

3143(100)•) 4334(100) 9
) 159 Yb 1.4 MHH 5050(200) 

70 

159 Tm 9.15 MHH 2648(100)•> 3670(100) 3850(100) 
69 

3866(60)•> 161 Lu 1.2 MHH 4888(60) 5300(100) 
7 I 

2563(80)•> 3585(80)•) 161 Yb 4.2 MHH 4280 
70 

6006(120)•> 162 Lu 1.2 MHH 7028(120) 6960(100) 
7 I 

3770(50)•> 162 Tm 21. 7 MHH 4790(50) 4820(50) 
69 

5190(120)•) 164 Lu 3.14 MHH 6213(120) 6250(90) 
7 I 

164 Tm 2 MHH 
69 

2945(50) 3966(50) 3962(20) 

•> 3KcnepHMeHTanbHhle 3Ha4eHHR E 0 + HO nony4eHM enepewe. 
p rp.+ EC 

I )-9) .PaccMaTpHeaeMhlA KOMnOHeHT ~ -cneKTpa CBR3aH c pacna,IJOM 

Ha ypoeeHb: I )294+495; 2)1048; 3)520; 4)457; 5)420; 

6)2372; 7) 2329; 8)12; 91169 K38 JJo4epHero RJJpa. 
18 
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PHC.6. CpaBHeHHe nonyqeHHUX 3HaqeHH8 E{3+max C paHee H3BeCTHUMH 

3KCnepHMeHTaRbHUMH BenHqHHaMH 

pa60TKH no3HTpOHHUX cneKTpOB na~T npaBHRbHUe pe3yRbTaTU H no3B0-

nHeT onpenenHTb 3HeprHH pacnana Hnep C TOqHOCTbD no 30 K3B. TaKHM 

o6pa30M noKa3aHo,qTo HcnORh3yeMaH MeTonHKa H3MepeHHH rpaHHqHUX 

3HeprH8 no3HTpOHHUX cneKTPOB KOpOTKOllCHBYIUHX HyKnHnOB B on-line 

3KCnepHMeHTaX n03BORHeT nocTHqb Heo6xonHM08 TOqHOCTH 3HaqeHH8 

pa3HOCTe8 Mace. MeTonHKa H3MepeHH8 rpaHHqHUX 3HeprH8 no3HTpOHHUX 

cneKTpOB, pa3pa60TKa KOTOpo8 3aBeprneHa 3THMH HccnenoBaHHHMH, 

ycnernHO npHMeHHeTCH Ha 3KCnepHMeHTaRbHOM KOMnneKCe HCHAITIT-2. 

3HaqeHHH pa3HOCTe8 Mace npH (3-pacnane 12-TH ynan~HHUX OT 

nonocu (3-cTa6HnhHocTH Hnep nonyqeHu anepaue. 3TH naHHue ynoaneT

BopHTenhHO ·cornacyDTCH C COOTBeTCTBYDIUHMH 3HaqeHHHMH H3 CHCTeMa

THKH BancTpa H A¥nH. CpaBHeHHe HOBUX naHHUX O pa3HOCTHX Mace Hnep 

c auqHcneHHHMH no pa3nHqHuM ¢opMynaM nnH Mace Hnep 6yneT cnenaHo 

no3nHee no Mepe HaKonneHHH HOBUX 3KcnepHMeHTaRbHUX naHHUX. 
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B 3aKn10qeHHH cyMMHpOBaHhl OCHOBHhle pe3ynbTaTh1 nHccepTaUHH: 

1. Co3naHa cneKTpoMeTpHqecKaH ycTaHOBKa nnH HccnenoBaHHH 

cneKTpoB a-, ~- H r-H3nyqeHHH Bon-line pe~HMe Ha 3KcnepHMeHTanb

HOM 1130Jib-KOMnneKce HCHA!ln-2. YcTaHOBKa BKrnoqaeT B ce6H TpaHC

nopTHOe ycTpOHCTBO nnH nocTaBKH KOpOTKO~HBYfilHX HyKnHnoB C HOHHOro 

nyqKa Macc-cenapaTopa K neTeKTopaM H3nyqeHHH. CoHcKaTenb npHHHMan 

yqacTHe B HananKe annapaTyphl He~ 3KcnnyaTaUHH. 

2. Ha 3KcnepHMeHTanbHOM KOMnneKce HCHAITIT-2 C03naHa ycTaHOBKa 

H pa3pa60TaHa MeTonHKa on-line (Hoff-line) H3MepeHHH K03~~HUHeH

TOB BHyTpeHHeH KOHBepcHH 1-nepexonoB C HCITORb30BaHHeM ~-cneKTpo

MeTpa C MarHHTHhlM ~HRbTpOM THna MHHHanenbCHH. 

3. OnpeneneHhl 3HeprHH H30MepHhlX COCTOHHHH 1 /2 + H 11 /2 B 

Hnpe 147
Tb H pa3HOCTb Mace HyKnHnoB ( 147

Tb--t
147Gd), 

4. Ha ocHoBe neTanbHoro HccnenoBaHHH cneKTpoB 1-nyqeH, 

3neKTpOHOB BHyTpeHHeH KOHBepCHH H .-.-CoBnaneHHH npH ~+ -pacnane 

1/2+ 147Tb( 1. 6 qaca) nocTpoeHa cxeMa pacnana, BKmoqa10maH B ce6H 

44 HH3KOCITHHOBhJX COCTOHHHH 
147

Gd ( H3 HHX 38 HOBhle). ITpH aHaRH3e 

3KCnepHMeHTanbHhJX pe3ynbTaTOB BnepBhle HneHTH~HUHpOBaHhl COCTOHHHe 

v2f
512

, 1948 K3B H COCTOHHH8 5/2+ MYRbTHnneTa (vf x3 ) . YKa3aHO 
7/2 

Ha B03MO~HOCTb HHTepnpeTaUHH ypoBHeH 2233 H 2329 K3B, KaK qneHOB 

MYRbTHnneTa (vf x2+) C Irr=5/2- H 3/2-. ITOKa3aHO, qTo rpynna 
7/2 

ypOBH8H 147Gd C 3HeprHeH 3. 7+4. 4 M3B HMeeT 3aMeTHyIO npHMeCb Tpex-

KBa3HqacTHqHoro KOMITOHeHTa (rrSl/2,rrhlll2'vh9/2) • 

5. 3aBepweHa pa3pa60TKa MeTonHKH H3MepeHHH rpaHHqHhJX 3HeprHH 

n03HTpOHHhlX cneKTPOB C nOMOfilblO HpGe-neTeKTOpa. 

6. BnepBhle H3MepeHhl pa3HOCTH Mace npH ~-pacnane nnH 12-TH 

ynan~HHhlX OT nonochl CTa6HnbHOCTH HyKnHnoB. 

PyKonHCb nocTynttna B H3,!laTenbCKHll OT,!len 
16 anpem1 1996 ro,!la. 
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