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Koac~n R., Xa3paToo T., 4op~eo 6. P4 80 401 

B3a~Mo~eHcTBHe KopHon~ca ~ 3neKTP~4eCKHC coo~cToa 

opa~aTenbHbiX nonoc 169 Yb 

npoaHan~3~pOBaHbl 3fleKTp~4eCK~e CB~CTBa .R~pa te9yb 
8 paMKax KBa3~4aCT~~a-¢QHOHHOH MO~en~ C y4eTOM B3aHMO~eH
CTB~R Kop~OflHCa. 3HeprHR apa~aTeflbHbiX COCTORH~~. a TaK*e 
3Ha4eH~R np~oe~eHHbiX aepoATHOcTe~ E2 - ~ Ml-nepeXOAOB 
XOPOWO on~CbiBaDTC.R B paMKaX TaKOH npOCTOH MOAefl~. 

Pa6oTa BblnOnHeHa B na6opaTop~~ TeopeTH4eCKO~ ~3~K~ 
OH~H. 

C~eHHe 06~AHHeHHOro MHCTMTyTa RAePHWX HccreAOBaHMM. AY6Ha 1980 

Kvasil J., Khazratov T., Choriev B. 
Corioli~ Interactior and El~ctric 
of Rotat1onal States of t 69Yb 

flect~ic RrQRPrties of 169Ybnucleus 

P4 80 401 

Properties 

are_ anal vsed 

1. BBE.liEHI1E 

B nocne~HHe ro~~ 6onbwoe 3Ha4eHHe npHo6peTaeT ~eTanbHoe 
H3y4eHHe CHflbHO CB.R3aHHbiX BpalllaTenbHbiX nonoc 8 He4eTH~X .R~pax . 
Uenb TaKHX Hccne~oBaHH~ - YT04HHTb HH~opMa~H~ o CTPYKType ~~ep. 
B AaHHO~ pa6oTe paccMOTpeH~ 3neKTPH4eCKHe CBOHCTBa .R~pa 169 Yb, 
3KCnepHMeHTaflbHO YCTaHOBfleHHble 8 pa6oTaX / l-3/ , 8 paMKaX KBa-

3H4aCTH~a-~OHOHHO~ Mo~enH c y4eTOM B3aHMO~e~cTBH.R KopHonHca . 

noKaaaHo, 4To 3Ha4eHH.R 3HeprHH epalllaTenbH~x nonoc, a TaK~e 
npHee~eHHble eepo.RTHOCTH E2- H Ml -nepexo~oa H eenH4HHbl 

o- (B(E2) I B(Ml)) ~ , pacC4HTaHHble B paMKax TaKOH npOCTOH nony~e
HOMeHOflOrH4eCKO~ MO~enH 141

, XOpOWO cornacy~TC.R C COOTBeTCTBy~
IIIHMH 3KCnepHMeHTanbHbiMH ~aHHbiMH. 

2. fAMI1Jlb TOH11AH MO,liEill1 

.lln.R onr.~caHH.R CB.R3aHHbiX epalllaTenbHbrx nonoc HcnonbayeM MOAenb
HbiH raMHflbTOHHaH: 

A A A 

H = HBH + HBp 111 
A 

3~ecb H6 H - raMHnbTOHHaH BHyTpeHHero ABH~eHH.R KBa3H4aCTH~a
~OHOHHO~ MO~enH ConOBbeBa B. r. 1 5 •6 1 : 

H BH = H cp + fi cnap. + H QQ ' 

r~e Hcp - raMHnbTOHHaH a~cHanbHo-c~MMeTpH4Horo cpeAHero non.R 

noTeH~Hana By~ca-CaKcoHa; Hcnap. "' H QQ - 4aCTH raMHnbTOHHaHa , 
COOTBeTCTBY~IIIHe napHbiM KOppen.R~H.RM CBepxnpOBO~.RIIIero 
THna H MYflbTHnOnb-MYflbTHnOnbHOMy B3aHMO~e~CTBH~. npH 

TaKoM onpe~eneHHH Han ero co6cTBeHHble 3Ha4eHH.R (t ~) H co6-
CTBeHHble ~YHK~HH (<IJ(K v )) 

H BH <I>(K v ) = c ~ <I>(Kv ) 12/ 

onpe~en.R~Tc.R peweHHeM ceKyn.RpHoro ypaeHeHH.R ~n.R 

H <IJ(K v ) CO~ep~HT KBa3H4aCTH4Hble lc a~~t~HTY~O~ 
4aCTH~a nn~c ~OHOHHbre lc aMnnHTYAOH D l 1s I 

v 
v + Af.Li + + 

<I>(Kv) = ICKaKv + I DKv8 a 8 Qi(Af.L)IjO > , 
Af.LiS 

-
~ ... , .. ··r .. vY 

He4eTHOrO .RApa, 
c~ I H KBa3w 
KOMnOHeHT~: 

131 
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+ rAe a Kv - onepaTOP pOmAeHHfl K8a3H4aCTHL\bl 8 COCTOfiHHH V C npo-
eKL\1-leH yrnoaoro MoMeHTa Ha ocb c~~tMMeTPI-11-1 K; QT (>.ll) - onepa-
TOP pomAeHHfl cjJoHOHa All 8 cocTOfiHI-1111 i ; I 0> - 80J1H08afl ci>YHKL\1-lfl 
OCH08HOrO COCTOfiHHfl 4eTHOrO OCT08a. 

Bpall\aTeJlbHbiH raMHJlbTOimaH onpeAeneH Kat< Het<oTopafl ct>yHKL\Hfl 
KonneKTH8Horo yrno8oro MOMeHTa R 2 141

: 

~ B ~ 2 ~~ 2 
H Bp + 2H Bp = AR /4/ 

Tpe6yeTcfl sbmonHeH!-le cneAYIOII\HX KOMMyTal\HOHHbiX coo1jHOWeHHi1 /oHH 
T04HO 8blfl01111fiiOTCfl .8 npocToi1 MOAell!-1 KepMaHa/: 

..... .... 2 ,.. ,. 2 . 
[ H Bp , R ] = [A , R ] = 0 , 

6narOAaPfl KOTOpbiM nony4HM 

A -~ IM = [ h ]-' IM BP '~"' v v '~"' v 
1-1 

eCJlH 

¢-1 R 2 ¢ = [ r v ] Ill 

A¢~ = [ a v] ¢ ~M ' 

IM I 
¢ v = L f va I IMKa > . 

a 

TaKHM o6pa30M, H3 /4/ cneAyeT, 4TO 

B 2 
hv+2hv=avrv 

/51 

!61 

171 

!81 

0TCIOAa, onpeAellflfl AH~roHaJlbHYIO MaTpHL\Y hv 1-13 nep8oro COOTHO
weHHfl /6/, HaXOAI-lM H6p· 

Co6cT8eHH~e ci>YHKL\HH nonHoro raM!-lllbTOH~~taHa /1/ HaXOAfiTCfl s 

BHAe 

q~, IM 
y 

I b I I IMK > = y 21 + 1 I b I X v yv v 16rr 2 v yv 

x{T,~K<ll(Kv) +(-l)'I+Kr,~-K .;"<ll(Kv)l', v v y 

191 

I , C7' I rAe byv -~ K03$$Hl\HeHTbl CMeWH8aHHfl COCTOfiHHH; ./.J MK - c!J:(HKL\111111 
BHrHepa; r 77 - onepaTOP no8opoTa Ha yron rr 8oKpyr oc11 y • 

C 
y v v TpyKTypa BHyTpeHHMX COCTOfiHMI-1 C y4eTOM $OHOHH~X npHMeCeM 

·np~~tBeAeHa s Ta6n. 1. TaM me .(lPH8eAeHbl HHepl\MOHHble napaMeTpbl av 
COCTOfiHMH 8 npeAcTaBJleHHM R2 11 C06CT8eHHble 3Ha4eHMfl f~ 8HyT
peHHero raMMJlbTOHMaHa. nocJleAHMe cpa8HHBaiOTCR C 3KCnepMMeHTaJlb-
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HbiMI-1 O,QH04aCTI-14HbiMI-1 B036y>K,Q8HI-1flMI-1, a TaK>K8 C napaM8TpaMI-1 

E vk , KOT0p.bl8 VICf10Ilb30Bai11-1Cb B ,Qai1bH8CiW8M KaK COfiCTB8HHbl8 

3Ha4eHHR raMHilbTOHVJaHa H BH • 11Hep~HOHHbl8 napaMeTpbl a v 1-1 

E ~ onpe,Q8mliOTCR a pe3ynbTaT8 noArOHKI-1 3KCn8pi-1M8HTanbHoro 

cn8KTpa spalJ1aT8IlbHbiX nonoc. Cn8AY8T 3aM8TVITb, LITO napaMeT

pbl EVK ,Qilfl MHV0rv1X COCTORHI-1Ci 048Hb fi!li-13KI-1 K paCC4VJTaHHbiM 

3Ha48HI-1RM E K , a napaM8TPbl av MailO OTI11-14aiOTC.R ,Qpyr OT 

APYra. B npe,QcTasneHI-11-1 BHYTP8HHero~raMVJilbTOHVI?Ha 3TH oTnH-

41-1.R 8!118 yM8HbWaiOTCR, HO on8paTop A a 3TOM npeACTasneHI-11-1 

H8AVJaroHai18H. 

3. BPAUlATEJlbHbiE nOJlOCbl 11 11X 3JlEKTPI14ECKHE CBO~CTBA • 

MaTpV14H~8 3IleMeHT~ /M.3./ on8paTop~ 1+ B~4VJcneH~ c yLte

TOM <!JOHOHHbiX npVIM8Cei1 1-1 npl-1 BB,QBHbl B T a6n. 2. ,[\.n.R cpa BHBHVIR 

,QaHW 3Ha48HI-1R 3TVIX M.3. no BOilHOB~M $yHK~I-1RM nOTBH~Hana 

By,Qca-CaKcoHa, a TaK>Ke 3MnHpV14eCKHe 3Ha4eHI-1R 3TVIX M.3., ""' 
BCill-1 OHI-1 OTI1M4aiOTCfl OT paCC4VITaHHOrO. 0TMBTI-1M, 4TO B Ta6nH-

~aX He y4TBH~ BKilaA~, o6yCilOBilBHH~e poTa~HOHH~M CMBWVIBaHHBM 

KBa3VJ4aCTI-1~ C <!JOHO~iaMVI •g' , K01,0Pble npHBO,QflT K HBKOTOpOCi 

n8peHOPMI-1POBKe M.3. onepaTopa, j+. 
PacC4HTaHHblei cneKTP spalJ1aTenbHbiX nonoc 1-1 3Kcnepi-1MBHTanb

Hwei cneKTP npMBe,Q8H~ Ha p1-1c.l M 2. Pac4eTW /s~pMaHT~ I M ll I 
COOTBBTCTBYIOT onpe,QBilBHI-110 spalJ1aTe!1bHOrO raMMilbTOHI-1aHa 1-13 

/4/ C y4BTOM (B f, 0) Mill-1 6e3 y4eTa (B = 0) BilMflHMfl Hea,QHa-

6aTM4BCKI-1X 3$~BKTOB OCTOBa, 

BnHRHHe s3aMMO,Qei1cTBI-1R KopHO!lMCa Ha 3HeprMM cocTORHI-1i1 cy

lJ1BCTBeHHO, 4TO BHAHO 1-13 p1-1c.3, r,Qe npi-1BB,QeHa 3aBI-1CMMOCTb 

K03<!J<!JM~MBHTOB CMBWHBaHHfl~ OT yrilOBOrO MOMBHTa AJlfl yv 
HeKoTopbiX xopowo pa3BI-1TbiX spalJ1aTeilbHbiX nonoc /p1-1c. 1 1-1 2/. 
113 pHcyHKa BHAHO, 4TO crpyKTypa cocTORHHi1 ycno>KHReTCR c 

pOCTOM yrnosoro MOMBHTa. Ho CTpyKTypa COCTOflHHCi, ,Qilfl KOTO- jft• 
pbiX I+~ O,QHHaKoso /4eTHOe Mill-1 He4eTHOe 41-1CJ)O/, o4eHb ' 

Mano MeHReTcR c pocTOM I , Ha41-1Ha.R c I= 25/2 • 0 TaKoei oco-

6eHHOCTI-1 COCTORHI-1Ci C 60ilbWMMM yr!lOBbiMM MOMBHTaMM rOB.OPMTCfl 

a pa6oTe /7/ •. ' l 

<!>opMyilbl AJll'l npi-1Be,QeHHOi1 B8pORTHOCTI-1 3IleKTpM48CKMX M Mar-

HI-1TH~X nepeXO,QOB B paMKaX a,QMafiaTV14BCKOR MOAe!lM npMBe,QeH~ 
B KHMrax 15',S.' • JlerKO nOI1Y4MTb COOTBeTCTBYIOli\MB <!>oPMYilbl C 

Hea,QHa6aTM4eCKJ:IMM sonHOBbiMI-1 <llYHK~MRMM /eM., HanpMMep, /10l I. V ,} "" 
80 MHOri-1X Cily4aRX OKa3biBaeTCfl ,QOCTaT04HbiM y4eT TOilbKO KOI1-

JleKTI-1BHOi1 4aCTI-1 E2-nepeXO,Qa, KOTOpa.R onpe,Qeil.ReTC.R BHyT-

peHHI-11>1 KBa,QpynOilbHbiM MOMeHTOM. npM pac4eTaX nonarailOCb, 4TO 

Q 0 =7,56. 

4 

., 

C/j(K,) 

660 

65I 

642 

633 

633 

529' 

5!0 

520 

52 I 

521 

5I,I 

51~ ' 

5!2 

5!2 

522 
' 

522 
' 

5!3. 

5!3,· 

-a -
6 -
B -

Ta6n1-1~a 2. MaTPI-14Hble 3neMeHTbl onepaTopa J 
+ 

< 11(14)/)+1 cpi {K'"\l) )' 
C/i(K11) 

Cl a B 

660 -6,66 -4,98 3,3? 

660 6,60 5.!0 

65I 6.43 5,3! 2.96 

642 6,II 4,6! 

642 - 0,20 

52IJ 0,44 0,43 -0,86 

5!0 -0,26 -O,IO -0,04I 

5!0 2,5? !,50 

5'l/J 0,54 0,33 

5!0 -I,?I -0,42 

5~ 2,5? 0,85 

5!0 0,29 0.06 

52! 3,5'7 !,82 

5II 0,59 0,20 

52I 0,?6 0.65 

5Ip -!,49 -0.25 

5!2 0,54 0,50 

522 3,73 2,01 

npi-1Be,QeHHa.R sepO.RTHOCTb Ml-nepexo,Qa on~e~enReTCR MaTpi-14-

HbiMM 3!1eMeHTaMI-1 onepaTOpOB r+, S + , , S , , a TaK~<e CflVIHO-
z 

BbiM 1-1 KOI1JleKTJ.18HbiM rVIpOMarHHTHbiMI-1 OTHOWBHI-1HMVI ~S 1-1 g R co·· 

OTBeTCTBeHHO. B cny4ae Hei1TpoHHo-He4eTHoro R,Qpa op6HTanbHOe 

rMpOMarHVITHOe OTHOWBl-1118 g £ = 0 . B paC4eTaX fipa!11-1Cb CJ1B,Qyi0-

U1Me 3Ha4eHVI.R napaMeTpos: g::l¢¢=0,7·g = -2,(78 FI.M., g 
S S R 

=0,415 R.M. "" Z/A. B Ta6n.3 ,QaHbl pe3yilbTaTbl 4VICileHHbiX 

5 



El I 
M3B 

29.__ 

-
27_ 5J 

151 

-

25 __ 

13_ 

23 __ 11_ 

Pi: 
l~- 7~ 

Iii-
9- ll 

21--
13~ ;--- 7--J ,,_. - s __ 

19 __ g __ 
3;;;;;; T 

7 __ -
3!] 16511 

17_-
5
Kn.T 

5 l 5h 16421 

15 __ 

13--

11 __ 

g __ 

ol 
7;;;tnT 

71216331 

P~c.l. CneKTP spa~aTenbHWX no
noc cocTORH~~ c nonom~TenbHO~ 
4eTHOCT biO, B =0, 0834 M38 -l 
I I ~ II - pasn~4Hble sap~aHTbl 

pac4eTa/. 

El 
M38 

1.5 

.5 

0 

25 
23-

21_ 

21 :- 19 -
19=·-- -

17_-\, 

11&9yb I 

13_ 

15_ 

11-
13_ \~ 

g __ 

:~== 15 __ 11 __ 7 __ 

g __ 

13--\\ __ 5--

13_ 11_ 11-= -

;== 

~-
~~0 

1?215211 

9 __ 

7 __ 

5 iNCnT 
sn 1s121 

5 3 ;:;,. T iii!n T 
\ 572 15231 ~ 15211 

g_ 

7 __ 

s __ 
3 __ 

1;;;;;.,-
1i'l 15101 

P~c.2. CneKTp spa~aTenbHWX 
nonoc COCTORH~~~C OT~H~aTenb
HO~ 4eTHOCTbiO. 

paC4eTOB B cpasHeH~~ C 3KCnep~MeHTanbHWMH 3Ha4eHHRMH npHBeAeH
HWX BepORTHOCTe~. 0THOWeHHR npHBeAeH~WX BepORTHOCTe~ 3neKTpH-
4eCKHX (E2)H MarHHTHbiX (Ml) nepeXOAOB, T.e. BenH4HH.bl 

a = ± E y .[ 70,34 . B(E2) /,B(Ml)] \4 • 10 - 4 , 

npHBeAeHbl B Ta6n. 4. 

....... 

6 

" 

l' t • 

I 

l 

PHc.3. 3aBHCHMOCTb Ko-
3$$H~HeHTOB CMeWHBaHHR 
OT yrnosoro MOMeHTa AnR 
HeKOTOpWX COCTORHH~ 
169 Yb. 

lb,, 11('" 10~~ ri,,IJMKI) 

0.5 

\0 

0.5 

0 
tO 

I -------- -

05t 

~ 
\115211 

11 !5101 

~!5121 

'i.! 15211 

'-i 1~331 

~ 16421 

~ 1&511 

Ta6nH~a 3. CpaeHeHHe pacc4HTaHHWx H 3KcnepHMeHTanbHWX 
3Ha4eHH~ npHBeAeHHO~ eepORTHOCTH nepeXOAOB 

• 12 I 2 K Nn.~ 1\ > B(MI) JI,M, B(E2) e262 

9KCII, Teop. 9KCII, Teop. 

I 3I52I - II52I - 0,65-2 0,?2(!2) I,II 

2 5I52I - 3!52! - 0,4?-2 0,38 0,32 

3 55512 - 3I52I 2,?3(33)-4 0,15-2 !0,5-4 0,34-4 

4 55512 - 5I52I 4,08(3?)-4 0,9?-I 0,!2-2 0,98-3 

7 



Ta611H4a 4. 3KcnepHMeHTallbHble 11 pacc4HTaHHble 3Ha4eHHR -sem14111Hbl 8 

Ji 'ZI2KNn~A.> Ey 0 .IIBTepa-
,_li> _,.If? I'KaB) 'l'eop. aRcn. 'ey'pa 

-
...l.______1_ 3 4. 5 § 

I 3I52I _,. II52I 62,? 0,69 ±o,64(5) /I/ 
2 5I52I--.. 3152I I2,31 0,084 ±o,o55{8) /I/ 
3 7I52I- 5152! 144,6 v 0,628 !,0(+40,-5) /2/ 
4 9I52I - ?I52I 20,44 0,084 ±0,084(55) /I/ 
5 III52I -9I52I 222,? 0,557 +0,28(I2) /2/ 
6 ?55!2 -•555!2 87 0,224 +0,141~+93,-70) ~y~ 0,250 9) 
7 955!2 -755!2 IIO, 9 t 0, a:xJ +0,285(+81,-90) /3/ 
8 II55I2 _,.. 955!2 133,5 0,!97 +0,200(+12,-IO) /2/ 
9 55512 -3I52I 104,0" 0,000 ±o,I?0(25) /II 

)0 555!2 -51521 9I,9? -.. O,OI ±o,i34C33) /II 
II 55523 -3I52I 482 O,OI 1,48 . /I/ 
I2 55523 -- 5I52I 4?! O,OI I,28 /I/ 
I3 55523-55512 378,6 O,OI4 +0,065(+85,-65) /3/ 
I4 55523-?55I2 291,2 0,089 • +o,I?3(+72,-?3) /3/ 
I5 75523 -5I52I 548,5 O,OIO 0,80 /I/ 
I6 75523 - ?I52I 404 0,000 0,64 III 
I? 75523- 555I2 456 3,!9 +0,232(9) /3/ 
IB ?5523 --.755I2 369 ' 0,00 O,I /3/ 
I9 3352! - II52I 635 0,922 0,959 /I/ 
20 3352! - 3I52I 572,? 0,420 1,082 /I/ 
2I 5352I ~ 5I52I 623 \ 0,000 I,25 /I/ 
22 97633 -77633 70. 9 V' . 0. !05 0,288(!2) /I/ 
23 II7633 -97633 90, 7'1 \1 0,105 0,2?6(I3) /I/ 
24 I37633....,.. II7633 !08,0 O,IOO 0,500(I3) /II 
25 55642 - 7?633 590 0,300 0,00 /I/ 
26 ?5642 -77633 647 "./ 0,374 0,670 /II 
'Z7 75642 -97633 5?6 0,024 0,0 /II 
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4. 06CYIAEHME nonY4EHH~X PE3YnbTATOB 

1-13 pHC. 1 1-1 2 BHAHO, 4TO paCC4J.1TaHHble 3HeprHH XOpOUJO corna
CY~TCfl C 3KCnep111MeHTaJlbH~M.cneKTPOM Bpa~aTellbH~X COCTORHHR. 
CneAyeT OTMeTHTb, 4TO npH pac4eTe 3HeprHH COCTORHHR C OTPI1l\a
TeJlbHOR 4eTHOCTb~ He 6blllH nepeHOpMI1pOBaHbl M.3.<J+>, Kd'rOpble 
onpeAellR~T B3ai1MOAeRcTB!IIe Kop1101111Ca. H.CK11~4eHI1e cocTaBilR~T 

I111Ulb napaMeTp~ pa3Bfi3~BaH!IIfl /nepeHOpM!IIpOBaHH~e M.3.<j+> npi1-
BeAeH~ B Ta6n.2/. XOTR M.3. <j+> CI1IlbHO yMeHbUJa~TCfl 113-3a 
B3a!IIMOAeRcTBI1fl KBa3114aCTI1l\ C ¢0HOHaM11, ycnomHeHI1e CTPYKTYPbl 
Bpa1J1aTeJlbHbiX COCTORHHR /pl1c.3/ AOBOJlbHO BeJl!IIKO, 11 OHO samHO 
Allfl Oni1CaHI1R 3HepreTI14eCKOro cneKTpa. CTpyKTypa COCTORHI1R, 
npi1BeAeHHafl Ha PI1C.3, Ka4eCTBeHHO 11 KOI1114eCTBeHHO COBnaAaeT 
C pe3yJlbTaTaMIII, np11,BeAeHHbiMI1 B pa6oTaX /l,il/, KOTOpble 6bllll1 
nony4eHbl Ha OCHOBe 11CnOJlb30BaHHfl napaMeTpOB OCna6neHI1fl B3ai1MO

AeRCTBI1fl KopHOn11ca 11 11. 

CH1lbHOe HecooTBeTCTBHe Teopl111 c 3Kcnepi1MeHTOM Allfl cocTORHHR 
I = 11/2 111 I = 13/2 nonocbl 5/2 + [ 642] 11 I = 7/2 nonocbl 3/2+ [ 651] 
HeCKOJlbKO HenOH~THO, AHBJli-13 TBKI1X Bpa~aTBllbH~X nOilOC B COCeA
H11X RAPBX nOATBepmAaeT paCC411TaHH~e 3Ha4eHI1R 3Hepri1M, T.e. 3TH 
n0110Cbl AOJlmHbl 6b!Tb Cl11lbHO B03MY\11eHHbiMM, TOJlbKO TBK OniiiCbiBa~TCR 

COCTORHI1fl Bpa~aTeilbHOR nOJ10CW 7/2+[633]. ' 
KaK BI1AHO 113 Ta6n.3, npi1BeAeHH~e sepoRTHOCTI1 .E2-nepexoAa 

xopowo onHCbiBa~TCR T01lbKO KonneKTI1BHoR L!acTb~ nepexoAa. CyAMTb 
0 p01111 OAH04aCTI14HOR KOMnOHBHT~ ~epeXOAa; 3Hafl Ili1Wb HeCK01lbKO 
nepeXOAOB, HeB03MOmHO. Artanori14HbiR BbiBOA OTHOCMTCR K npiiiBeAeH
HOR sepoRTHOCTI1 Ml-nepexoAa. lis aHanHsa aeni141-1Hbl 8 /Ta6n. 4/ 
AJ1R paSI1114libiX nepexoAOB B11AIIIM, 4TO TaKoe onpeAenertl1e onepaTo-
pos E2- 11 Ml-nepexoAa .onpaBAaHo. 

AsTopbl Bblpa>Ka~T rny6oKy~ 6na roAapHOCT b npocfleccopy M. H. Ml1-

xaRnosy sa 4eHH~e aaMe4aHM~. 
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