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A6AYpa3aKOB A.A. H AP· P6-80-460 

0 B036YH<AeHHbiX COCTORH11RX tOlEr, 183 Er H 16&Er 

C noMo~b~ 6eTa-cneKTporpa¢os 11 raMMa-cneKTPOMeTpoa 
npoBeAeHbl HCC11eAOB8HI1fl cneKTpOB KOHBepCHOHHbiX 311eKTpOHOB 
11 raMMa-ny4ei1 Tm. Ha ocHoae nony4eHHbiX pesynbTaToo Bbl­
nonHeHbl pacl.feTbl Bf,eMeH H<H3HI1 PRAa pOT8~110HHbiX COCTORHI1H 
a RApax 

161
•
163

•
16 

Er "' npHBeAeHHbiX oepORTHOCTei1 raMMa-
nepexoAOB. np11 3TOM BC1111411Ha BHyTpeHHCrO 311CKTpi14CCKOrO 
KB8APYnOJ1bHOrO MOMCHTa RAP8 Q0 np11HI1MalluCb paBHOH AJ1R 16~-
6 6apH, 163

Er- 6,5 6apH, 166 Er - 7,2 Gap!i. HcnonbaoaanHCb 
JIIOJJH, - nonHaR HHTCHCI1BHOCTb raMMll-nCpCXOAll 11 /)~ -
K03~11~11eHT CMCCI1 MY11bTI1n011bHOCTI1 raMMn-nepCXOAD. B pe-
3YllbTaTe Af'R RAeP lOl, 168• 166 Er paCC4HTllHbl DPCMCHll H<113HI1 
23 YPOBHeH. 

Pa6oTa BblnOnHeHa B na6opaTOPI111 AACPftbiX npo6neM 0111!H. 

npenpMHT 06-..eAMHeHHOrO HHCTMTyTa RAePHWX MCCneAOUIIMH, lty6H8 1980 

Abdurazakov A.A. et al. 
On Excited State~ of 

t6&Er 

Pti 80 460 
tOtEr , tonF.r , 

1. BBE,l\EHHE 

npl1 11CCneAOBaHI111 flAeP 161 Er ' 16 3 Er 11 165Er 113MepeHbl speMeHa 

IKI13HI1 HeCKOnbKI1X OAHOllaCTI1liHbiX ypOBHei1 11 nepBbiX poTa~I10HHbiX 

COCTOflHI1M nonoc 5/2-/523/ B 161 •163 • 165 Er 11 1/2-/521/ 
B 165Er I 1. 2/ . 4TO KacaeTCfl OCT an bHbiX pOTa~I10HHbiX COCTOflHI1M, TO 

113-3a 3KCnepi1MeHTanbHbiX TPYAHOCTei1 11X BpeMeHa IKI13HI1 He 113-

MepeHbl, n1160 113MepeHbl TOnbKO :-tX sepXHI1e npeAenbl, He>KAY TeM 

speMeHa IK113HI1 poTa~110HHbiX COCTOflHI1M MOIKHO O~eHI1Tb MeTOAOM 
11 BHyTp11f!AePHbiX llaCOB11 1 31 11CX0Afl 113 113 BeCTHOrO 3HalleHI1fl BHyT­

peHHero KBaApynonbHOrO MOMeHTa flApa. npi1MeHeHI1e 3TOrO MeTOAa 

npeA"bfl BnfleT BbiCOKI1e Tpe6osaHI1fl K HaAe>KHOCTI1 3KCnepi1MeHT an b­

HbiX AaHHbiX 06 11HTeHCI1BHOCTflX 11 MynbTI1nOnbHOM COCTaBe raMMa­

nepeXOAOB, pa3pfl>Ka~~I1X poTa~110HHble COCTOflHI1fl, C 3TOH ~enb~ 

HaMI1 Ha npe~I13110HHbiX 6eTa-cneKTporpa$ax 1 4 1 11 y-cneKTpoMeT­

pax 1 51 6btnl1 npoBeAeHbl 11CcneAOBaHI1fl cneKTPOB 3BK 11 y -nyllei1 
np11 pacnaAe 16 1,163 •165 Tm. Ha ocHose nonylleHHbiX pe3ynbTa­

TOB / 6 / BblnOnHeHbl f:aClleTbl BpeMeH IK113HI1 Pf!Aa poTa~I10HHbiX COCTOfl­

HI1H s f!Apax 161 •1 3•165 Er 11 npi1BeAeHHbiX sepOflTHOCTei1 y -nepe­

XOAOB, pa3pfl>Ka~~11X 11X. 

2. OUEHKH 3HA4EHH~ T~ POTAUHOHH~X COCTORHH~ 
H nPHBEAEHH~X BEPORTHOCTE~ rAHHA-nEPEXO,l\06 

Hcnonb3yfl nonylleHHbte HaMI1 3HalleHI1fl HHTeHCI1BHOCTei1 11 A8HHble 
0 MynbTI1nOnbHOM COCTaBe y-nepeXOAOB / o l , MOIKHO O~eHHTb 3Halle­

H11fl nepHOAOB nonypacnaAa PflAa poTa~I10HHbiX COCTOflHI1H 8 paccMaT­

PI1BaeMbiX RApax. 
6 OCHOBe MeTOAa 11 BHYTPI1fiAePHbiX llacos" 131 ne>KI1T npeAnOnO>Ke­

H11e 0 nOCTOfiHCTBe BHyTpeHHero 3neKTpl1lleCKOrO KBaApynonbHOrO 

MOMeHTa Q O Allfl BCeX paCCMaTpi1BaeMbiX COCTOfiHHH fiApa. HCXOAfl 

113 3Toro npeAnono>KeHHfl 11 H3 ~o~asecTHoro 3HalleHIItfl Q0 o6o6~eH­
Hoi1 MOAen~o~ fiAPa / ? / 

5 2 2 2 2 
B(E2,1 1 K-o IrK) =-Q 0 [ <11 K20/lrK >] e 6 , 

16rr 
MOIKHO onpeAenHTb 3HalleHHe np~o~BeAeHHOH sepOfiTHOCTH 

~110HHOro nepexoAa, a 3aTeM 113 Bblpa>KeHI1i1 

T ~~ (E2) = 56,3/B(E2) E 5 
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I J 
TOT . 

r,Qe - noJlHa.R 1-'!HTeHCHBHOCTb nepexo,Qa, ay.- nonHbiH KBK, 

o9i - K03<1J<IJI-1L.ll-1eHT CMeCI-1 MY11bTI-1nOJ1bHOCTeH (aL + 1)/aL i -ro ne-

pexo,Qa, n - 4HC110 raMMa-nepexo,Qoe, paap.Rma~~HX Hccne,QyeMoe 

COCTOHHHe/ Bbi4HCJ1.RTb nepHO,Q nonypacna,Qa poTal.II-10HHOrO ypOBH.R, 

KOHe4HO, K pe3yllbTaTaM, nOJ1y4eHHbiM 3TI!IM MeTO,QOM, Ha,QO OT­

H0CI-1TbC.R C 1!13BeCTHOH CTeneHb~ OCTOpOmHOCTI!I: Y41-1Tb1Ba.R npH6J1H­

meHHbiH xapaKTep nOCTO.AHCTBa Q O /B CI-1JlbHO ,Qe!IJOpMMpOBaHHbiX .R,Q­

pax ,Qll.R pa3HbiX COCTOf.IHYIH B03MOmHbl OTKJlOHeHH.R B BeJ1H4HHe Q O 

B npe,QeJlaX 15%/S/ /, T04HOCTb H Ha,QemHOCTb onpe,QeJleHH.R BeJ1H4MH 

Q O , J J?T H 0 f. , MOmHO OmH,QaT b, 4TO 3Ha4eHH.R nepi-10,Qa nony-

pacna,Qa /poBH.R 
1 

T 1,4 (Q 0 ) , Ol.leHel-iHble MeTO,QOM 11 BHYTPIII.R,QepHbiX 

4aCOB
11

., HOryT B OT,QeJlbHbiX CJ1y4ci.RX OTJ1H4aTbC.R B 2-3 paaa OT 

MCTHHHbiX ee.rtH4HH T \4 . TeM He MeHee npHMeHeHt-~e 3Toro· MeTO,Qa 

onpaB,QaHO B CJ1y4a.RX OTCYTCTBH.R ,QOCTOBepHbiX 3KCnepMMeHTaJ1bHbiX 

,QaHHbiX o T 1,4 • TaK KaK ,Qa>Ke npH6J1HmeHHble ·Ol.leHKM T \4 (Q 0) 
MO"f;yT ,QaTb LleHHY~ HH!IJOpMal.lH~ 0 CTPYKType .R,QepHbiX COCTO.RHHH. 

AHam13Mpy.R HMe~~Hec.R 3Kcnepi-1MeHTallbH~Ie ,QaHHble o Q 0 AJ1.R 

He4eTHbiX "' 4eTH0-4eTHbiX M30TOnoe Er c A= 160 -;.165 181 , Mbl npi!I-

H.RllH AJ1H .R,Qep 161 Er, ~ 63Er H 165 Er 3Ha4eHI-t.R Q0 paBHbiMI!I 

6; 6,5 1-1 ],2 6apH COOTBeTCTBeHHO, 11cXO,Q.R 1-13 3TMX BeJ11-141-1H Q0 , 
J ;.OT 1-1 0 2 /a/ Mbl onpe,QeJlHJll-1 AJl.A p.R,Qa poTai..IHOHHbiX COCTO.RHI-1H pac-

CM~Tpl-1BaeMbiX .R,Qep Er 3Ha4eHI-1.R T\4 (Q 0 )- Ta6n. 1. ' 
Paanl-1414.R e 3Ha4eHI-1.RX T 1,4 (Q 0 ) ypoeHei1, onpe,QeneHHbiX r:to e~-

po.RTHOCT.RM BHYTPI-1POTal.IHOHHbiX nepexo..qoe Tl-1na I+ 1-ol 1-1 I +2 ... I,, 
He npeBbiWa~T TpeX pa3 /3TH pa3J1H41-1.R B OCHOBHOM o6yCJ10BJ1eHbl 

norpewHOCT.RMltl B onpe,QeneHHH 3Ha4eHHi1 J TOT H o 2 I. B Kam,QOM 

OT,QeJlbHOM CJ1.r4ae, B 3aBMCHMOCTH OT T04HOCTH 3KCnepHMeHTaJ1bHbiX 

BeJ1H4HH J ~~ H 0 ; .. , OT,QaBaJlOCb npe,Qn04Te~He O,QHOMY 1-13 3TH X 

3Ha4eHHi1 111-1~0 Hx cpk,QHeapH<J>MeTH4ecKoMy. Bb16paHHble 3Ha4eHI-1.R 

T Yz (Q 0 ) ypoeHei1 e ta611 :..!. cpaBHHBa~TC.R c H3BeCTHbiMI-1 3Kcne-

pHMeHTallbHbiMH eenH4HHaMH · TYz 3Kcn. • B 6onbWHHCTBe cny4aes 

T 7i (Q 0 ) xopowo cornacy~TC.R c T Yz 3Kcrr. • 

Ha ocHoee 3Ha4eHH.R T Yz (Q o) 6bll1H pacc4HTaHbt npHBe,QeHHbte 

eepo.RTH"ocrH B (aL) raMMa- nepexo,QOB, pa3p.R>Ka~~~~~x Mcc.he,QyeMbte 

ypOBHI-1 - Ta6n·.2. <l>parMeHTbl cxeM YPOBHeH 16 1Er, 1B 3 Er 1-1 165Er 
np~1Be,QeHbl' Ha pt-fcyHKe. 3TH 3Ha4eHI-1.R np1-1ee)::leHHbiX BepO.RTHOCTeH 

cpaBHHeanHcb· c O,QH04aCTH4HbiMH Ol..leHKaMH no Bai1ct<on<J>y F w(aL) . 
nony4eHHble 3Ha4eHH.A B(aL) H F(aL) 'cornacyiOTC.R c •HMeiO~ei1c.R 
CHCTeMaTHKOH eepO.RTHOCTeH COOTBeTCTBY~~I-IX THn0!3 nepeXO,QOB Ill 

2. 1. Ml- 1-1 E2 -nepexO,Qbl BHYTPHPOTal.lHOHHbiX nonoc 

PoTai.IHOHHble E2 - nepexO,Qbl e paccMaTpH eaeMbiX .R,Qpax Er HMeiOT 

3Ha4eHH.R npHee,QeHHbiX eepo.ATHOCTei1 e npe,Qella>.< B(E2) =0,1+1,8e~6 2 

2 

"' 

j 

'!~Er 93 

'-'" 

1-1 yCKOpeHbl OTHOCHTeJlbHO O,QH0-

4aCTH4HbiX Ol..leHOK no Bai1cKom!>y 

Ha 2-3 nop.R,QKa. 8 OTJ11-14He OT 

E2 Ml -KoMnOHeHTbl poTai..IHOH-

HbiX nepeXO,QOB HMe~T 60J1bWOi1 

pa36poc 3Ha4eHMH sepO.RTHOCTeH 

B(Ml) =10-3 7lp.i , HO 11Y4We 

cornacy~TC.R c OAH04acT'H 4HbtMH 

Ol..leHKaMH. 
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O.tOoic~ 296,!.,~ If, b 
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B a,QHa6aTt-~4ecKoM npH6J1Hme­

HHH Ha OCHOBe 3Ha4eHHH B(Ml) 
~ poTaLIHOHHbiX nepexo,QOB MOmHo 

onpe,QeJlHTb KBa,QpaT pa3HOCTI-1 

rHpOMarHHTHbiX OTHOWeHHi1 BHyT­

peHHero 1-1 KOllJleKTHBHOrO ,QBltl­

meHHH ,QaHHOH nonoCbl /7/ 

t ' -I- - - -J- - ~ - - ;, ' 

~
., ~N f ,;:; "'"~ -- ~~,--. 
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Slr~l' ----
--- _L--- -1- J 

, 3 eh 2 2 ( C IK ] 
B(Ml, 1+1-+I) =%( 2mc) (gK-gR) 1+1K;10 

,[lanee, nonomHe 0 35 /9/ v 

gR = , , MOlKHO HaHTH ,QBa 803MOlKHbi.X 3Ha4eHI-1.A 

BeJ1H4HHbl g K H COOTBeTCTBy~~~~~e HM BeJ1H4HHbl MarHHTHbiX MOMeH-

TOB / 7 / 
Io 

p. 0 = I 1 (g K I 0 + g R ) ' 
. 0 + 

Onpe,QeneHHble 3THM nyTeM 3Ha4eHM.A (g K-g R) H JL 0 npe,QcTa BJ1eHbl 

B Ta6J1, 3, r,Qe OHH cpaBHJ.1Ba~TC.R C H3BeCTHbiMH 3KCnepHMeHTaJ1bHbiMH 

,QaHHbiMH. 

3 



4 

Ta6nl1lla 1 

Pac4eTHble 3Ha4eHJ.1fl nepJ.10AOB nonypacnaAa T 'lz (Q
0

) 161Er, 163 Er, 
165Er 

Eyp(KaB) 2I2K 
Nnz!. 

59,5! 53 52! 
!43,92 73 52! 

217,37 75 642 
249,78 93 521 

266,45 75 523 
267. 53 135 642 
296,7 II5 642 

388,47 II3 521 

390,2 95 521 

83,96 75 523 
SI,54 75 642 
120,34 95 642 
!64,38 53 521 
249,51 73 521 

404,06 31 521 
439,6 51 521 

62,68 75 642 
77,26 75 523 
97,96 95 642 

175,7 95 523 
296,1 53 521 
356,5 3I 521 
372,? ?3 521 
384,3 51 521 

"' 

Er(ItaB) 2Il-2I 1 TI/2(9o) TI/2((/o)cpe,~~n. TI/2aKcn. 
ceK. ceK. 

I6IEr <9o= 6 6ap~) 
59,51 5--3- 1,4-ID 1,4-IO 
84,40 7--s- 1,63-IO !,6-IO 
!43,90 ~-3- 1,65-IO 
2?,92 7+_9+ 8,?6-IO 9,0-IO 
105,88 9--~ 9,2-II 8,0-II 
190,24 9--5- 6,2-II 
94,38 ~-5- 8,0-II 
?8,07 13+_9+ 2,8-9 
29,26 rr+-r3+ 8,o-ro 
?9,35 II+-?+ ?,0-IO 
ro?,22 rr+-9+ 2,3-Io 

8,0-II 
2,8-9 
6,0-IO 

138,6? II--9- 3,66-II 3,~1! 

244,5? II--~ 3,1-II 
!23,8 9--~ 2,2!-II 4,5-II 
218,!0 9--s- 6,83-II 

16~ (90= 6,5 6apH) 
83,9? ~-fJ 1,0-9 I,0-9 
22,32 7+_5+ 1,5-9 1,5-9 
28,81 9+-?+ ?,2-IO ?,2-IO 
60,1! 5--3- 8,?-II 9,0-!1 
85,12 ~-5- 6,63-!1 ?,0-!1 
145,2! ?--3- ?,36-1! 
58,4 3--r- 3,7-1! 3,?-!1 
35,5 5--3- 3,2-II 3,2-11 

16~ (90 =7,2 6apa) 
15,52 7+-s+ 1,2-9 !,2-9 
?7,26 
35,3 
50,8 
1?5,86 
53.~ 
59,16 
?6,56 

~-fJ 9,14-IO 9,0-IO 
9+-7+ ?,!9-10 6,5-IO 
9+-5+ 5,68-IO 
9--5- 3,38-IO 
5--3- 1,08-IO 
3--r- 1,37-IO 
?+-5+ ?,0-11 

2?~84 5--3- 1,2-10 
86,93 s-~1- 2,36-10 

3,5-IO 
I,0-!0 
I ,4-IO 
?,0-II 
I ,8-IO 

d, 7-rr/I/ 
~2-rr/I/ 

,3-rr/1/ 
2,2-g/1/ 

I• 

0,92-g/2/ 

9,o-1r/2/ 

"-2,4-1r/2; 
3,s-1r/2/ 
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I I I 00 0> I OJ I. 0> I I 84,4 7 2-5/2 0,54 I,23 0,2I 
1:'-l 265 ~ ~ ~ tb fu ~. f:: tb ~ trl 0,53 

~-i cO H H L() N. ,__j L() ~ N lf) I 105,9 9/2-7/2 0,58 1,52 
"' ' 0,94 

} I38,7 II/2-9/2 0,63 1,84 
<.OI ~ ~ ~ ~ ~ ~ ~ I i . I ,32 

" ! 5/2-/523/ 94,4 7/2-5/2 0,4 I ,59 
0,16 

'Ql ' ~ I( r:t I 123 '8 9/2-7/2 0 I 62 2 '09 
:s: 0 tO H (Y) H (Y) H I 0 '37 
~ L() g; N lD "<1' ~ H tO l 5/2+/642/ 27,9 7/2-9/2 0,34 1,84 
~ 1 o,62 
g. N 29,3 II/2-13/2 0,2 2,09 
..... • (Y) I H H . I 77 
0 I L() I I I . 
~ 0 (J) (J) (Y) 

c """ t:j H • N N H • C\1 H • N !:;:1 H • C\1 I63r:r .........._ ~:a~rLJ~ ;2H~:SHp,.q-=:!'o:1'rz:l 

N 5/2-/523/ 84,0 7/2-5/2 0,06 0,98 0,72 
<1l H H H H H C"') C"') 0, 77 
~ ~ ~ ~ ~ ~ ~ ~ • 5/2+ /642/ 22,3 7/2-5/2 0,37 I ,54 
0 (Y) H H (Y) (") lO lO • 0,29 
;:. 1:'- (") H L() (Y) r:- lO <)! 3/2-/521/ 60,1 5/2-3/2 0,89 I,41 

(") 0 -0,28 
H 85,I 5/2-3/2 0,84 I ,42 

H ,>4 0,34 

~ ~ I~ 
H ~ ~r 
lO ~ 

~ 5/2-/523/ 77,3 7/2-5/2 0,08 1,0I 0,69 
00 I ll>' 0, 74 Nlg 05 ~ ~ C? c: ~ ~ . 5/2+/642/ 15,5 7/2-5/2 O,I2 1,I 

~ r:: t0 c0 ~ b 05 0 ~ 0 1 66 
H N co co H C"') C"') ' N I 35 5 9/2-7/2 0 3 I 66 

6 ' ' o:79 
C"') ~ I I ~ ( 3/2-/521/ 53,1 5/2-3/2 0,86 I ,3 

HI • cb I I -0,25 
~ ~ ( ' 76,6 7/2-5/2 0,52 I,21 

~ 0,55 
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,, 

~ 
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2. 2. Ml- , E2- 11 E1-nepexo.Qbl Mem,qy poTai..II10HHbiMI1 nonocaMI-1 

PaccMaTpi-1BaeMble nepeXO.Qbl 3aTOpMOlKeHbl OTHOCI1TeJ1bHO COQTBeT­
CTBY~~HX BHYTPI1POTai..II10HH~X nepeXO.QOB 11 11Me~T 3Ha4SHI1~: 

B(Ml) ""10 - 2 .;.. 10 - 4 fL! , B(E2) "' 10 -a + 10--4 e 2 6 2 

11 

,B(El) ,lQ-6 -;- 10-7 
6

2 f52. 

npasHna Anar11 .QJl~ 6onbUJ11HCTBa paCCMOTpSHHbiX nepeXO.QOB CI1IlbHO 
Hapywa~TC~, 4TO CBI1.QeTeJ1bCTByeT 0 CI-1JlbHOM KOH~11rypa1..1110HHOM 

CMeWI-1BaHI11-1 ltiCCile.QyeMbiX COCTO~HWH KOplti0Jli-1COBbiM B3aHMO.QeHCTBI1-
eM, 

B H.Qpe 165 Er Ha npi1Mepe M1 -nepexo,qos 307, 356 11 384 K3B 
c t.K =2 Blti.QHO npol'lsneHI1e K -aanpeTa: sepo~THOCTb K -aanpell\eH­
H~x nepeXO.QOB B CTO pa3 MeHbWe sepo~THOCTH COOTBeTCTBY~~HX 
pa3peWeHHbiX nep'eXO.QOB C t.K=l, pa3pfiW.aiO~HX Te >Ke COCTO~HHJ'I. 
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HeT JU1 rrpo6eJIOB B Bawei1 6M6JIMO'reKe? 
Bw MOliCOTC nOJJYIIHTh no no•JTO nope•mcJJeunwo .HHJKe KHHrH, 

oc~11 01111 110 'tlhiJIH :JaKa3anw pauee. 

,AI,l-84011 

Pl,l-6529 

,A6·8846 

,Al3·9164 

,Al,2·9224 

.A-9920 

,A9·10500 

.A2·10533 

.AI3·11182 

,Al7·11490 

,lt6·11574 

,A3·11787 

,A13·11807 

Tpynw IV Me•nynapo)INoro c11wnony· 
Wll no ~UICO DWCOXIIZ ~IIOprlll M uo· 
wonTapnw~ '<n'cTIIQ, Dapna, 1974. 

Tpynw Muc.ny11aponnol WKoJJw·cowH· 
napa wonoAWI Y'IOUWX. AkTyanJ.hWO 
npoGnOWW <(>BlBKn )JIOWOU1'ClpUWl 'UlC• 
THQ. CO'IB, 1974. 

XIV coa'eU~AnKa no a.n11puol cnonpo· 
CKOnBD 8 TOOPIID BJip&. ,AyGna, 1975. 

MelK,IIyHapOJIIIOO COBCIIUlHBO no WOTO• 
JI)IICC DpOBOIIO'IHUX 1Cil'-<Op.~yl5ua,l975, 

IV MelKJiyHapo.nawl cewauap no npo • 
6newaw <(>alllKB awcoJCBit >aeprai.,AyG• 
liD, 1975. 

Tpy)l.ld MelKJiyaapo.nuol JCouol>epenQaa 
oo u6paaaww aonpocaw CTPYKTYPW 
anpa. ,AyGIID, 1976. 

Tpynw 11 CIIWD03Rywa UO ICOIICICTRB· 
IIWW WCTOADW yc&opeiiSII.,AyGaa, 1976. 

Tpy.nw X MelKJiyuapoJIIIol wxonw 
WOnOJtWX Y'leHLIX DO ~B3HJCe BWCOJCBI 
>aepr&l. liu;y, 1976. 

Tpy)l.ld IX Mell<.nyaaponHoro cawno· 
uywa no anep11ol >neKTPOBJnte. Bap· 
ua, 1977. 

TpyJI.Id Mell<)lyaapoJI)Ioro cswno3sywa 
110 836paHIIWW Dpo6newaw CT&TRCTII· 
'fecJCol wexaeaxs. ,Ay6na, 1977. 

CGopauK auuoT&.JUiil XV coaeiiUluaa no 
a.nep11ol CDOKTpOCICODBR 8 Teopaa BJI' 
pa. ,AyGIID, 1978. 

TpyJI.Id II I MelKJiyaapOJIIIOI DIICOJIW no 
ueiTpouaol \lnnaxe. A11)'11lTa, 1978· 

TpyJI.Id I li MelKJiyaapOJIIIOro cose • 
UULHa• no nponopuoHan:~oswiA: a. Jtpel· 
4/oaww Kawepaw. ,Ay6na, 1978. 

Tpynw YI BcecoJ03uoro coue~~~&· 
BB. DO YCICOp&TenJI)l 3ApSliCeHHWX 

'fACTIIIJ. ,Ay6aa 1978. /2 TO><A/ 

,A1,2·12036 Tpynw V MelKJiynapollaoro cewa· 
1 aapa no npo6newaw 4-BliiKR owco· 

KIIZ >aeprul. ,Ay6ua 1978. 

Pl8·12147 Tpynw III co&eiJ1aaaa no acnonL· 
30&aBBIO lli1CPBO'~II3B'ICCICHX Me• 

TO~OB An• pemeHBa H&Y~HO·TeX• 
HB'lfeCJCBX B H&p0AUOX0311ICTBeH • 

HWX 3&,1lA'f. 

2 p. 051<. 

2 p. 60 "· 

1 p. 90 IC. 

4 p. 20 x. 

3 p. 60 IC • 

3 p. 50 IC. 

2p. 50JC. 

3 p. 50 1(, 

5 p, 00 IC. 

6 p. 00 IC. 

2 p. 50 IC. 

3 p. 00 x. 

6 p. 00 1(. 

7 p. 40 ... 

5 p.OOK. 

2p.20 IC. 



,nl,2·12450 

P2·12462 

,n-12831 

.n-12965 

,nll-80·13 

,n4-80·271 

,n4-80·385 

Tpy.llw XII Meli(Jlyaapo.llBOI mJ<o· 
BW WOJJOJlWJ y"'eBWI DO ta3Ue 

awco.:a.1 3Hepral. Upawopcko, 
HPii, 1978. 

Tpy.llw \1 Meli(Jlysapo.llBoro coae· 
IQAHBa no 11enoxanLaww Teopaau 
nono. AnymTa, 1979. 

TpyAw Me-.,AyuapoJI,.Horo caw.nOJayw:a 
DO tYHA&WeHTAnJ.HWW npo6new:aw Teo­

peT"'feCkOI B W&TeU&TB'IeCJCOI 4JBJH· 

n .U y6Ha, 1979. 

Tpy.llW Mell<.llYBapoJl)loil w~<onw wono· 
.o.wx y-teHW.J no npo6new:aw: ycJCopa­
l'enel J&pa•euuwx 'I&CTBll . MBHCK, 

1979. 

Tpy,Aw pa60'Iero COBeUUlHBI DO CBC • 

Tewau a w:eTo,a.aw &H&JJBTB'IecJCBX aw­
'IBCJJeHal ua 38M a ax np&w:eaeH&JO 
a TeopeTB'Ieca:ol ••Jake. ;{y6ua, 
1979 

Tpy.llw Me•.qyHapo.llHOI kOH~peHQII 
no npo6neuaw ueCJ(OJJLJCBX Ten a I.Zlep­

HOI ~IJ8Ke. ,ny6Ha, 1979. 

Tpy.qw MelK.IlyHapoJlllol wxonw no 
cTpynype IJipa . AnywTa, 1980. 

3 p. 00 "· 

2 p. 25x. 

4 p. 00 IC • 

3 p . 00 "· 

3 p. 50"· 

3 p. 00 k . 

5 p. 00 "· 

3aKa3bl Ha ynoMliHYTble KHHrH MoryT 6b1Tb HanpaB.IIeHbl no a11pecy: 

101000 MocKBa, r.naBnO'IT8MT, n / H 79, 

H3JI8Te.llbCKHii OTJie.ll 06beJIHHeHHOrO HHCTHTYT8 JIJlepHbiX HCC.IIe)I088HHii 


