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1977 ro,Zla 

B . _qaCOB H8 38C8;118Hl'll'I Cll8Ulf8JIH3VlpOB8HHOrO COB8T8 JJ,-56/3 

llpH Jla6opaTOpl'IIII fl'A8PHbIX rrpo6JI8M 06r,e)lHH8HHOro l'IHCTl'ITYT8 H;llepHh!X 

HCCJI8;110B8Hl'I¾, .r.l.J,y6Ha, 
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HaCTOfllll8fl ;l(HCCepTBUHOHH8fl pa60T8 flBJJfl8TCfl qacTI,10 HCC118'AOB8Hlftt, 

llPOBO,Zll'l!.11,lX B OT,iteJie fl.1l8PHOH cneKTpOCKOllHH H pa,ZlHOXHMHH Jla6opaTOpHH 

lt,ZlepHhlX rrpo611eM 06Se,1lHH8HHOro HHCTHTyTa fl'A8PHb!X HCCJI8'AOB8HHH no 

1113yqeHHIO CBOHCTB OCHOBHhlX H B030YJit,1l8HHhlX COCTOHHHtt H8fiTpOH0,1l8qJHUl'IT

HhlX fl'A8P pe,1lK038M8JII,HOtt OOJI8CTH 3118!.18HTOB, BblllOJIH8HHblX B 1972-I976rr~ 

Pa6oTa llOCRflJlleHR 111syqeHHIO OBOllCTB B030Y)lt,1l8HHl:lX OOCTOflHl'ltt He~ 

qeTHIDC H,Zlep ra,1lOJIHHIUI C A=I~7-153 M8T0,1{8MH BOSMYlll8HH!,!X H H8B03UY

Jll8HHliX yrJIOBl,lX KOppeJIHUHtt raMMB-Jiyuett. Hccne,ZlyeM!le H3?TOilbl ra.nonH

HHfl paCIIOJTOJlt8H!l B, TBK H831:lB88MOli 11 nepex01rnoit'1 o6nacTH. TlpHpOJIB fl,1lep 

STOtt OOJISCTH oqeHI, CJIOJltH8 H cna6o,1113,Vll8H8 (no CP8BH8ffil'IO C ID!PBMW 

crpepHqecKott w .1l8WOPMWpOB8HHOH o6JIBCTett). r.BoliCTBB STHX H118P o6yOJIOB

Jl8Hl:l KOHKypeuunett MBl!t'AY CHlIBMlf cnapHBBlfflfl, TTPHJIBIOI!J,l'IMK fl.ZlPY cmeo«

qecKylO WODMY ,If OCTBJII,HhtMH KO!.ITTOHAHTBI.IJI B38HM0,1l8HCTBMH, CTp8Mllll{HMHCJI 

,1l8WOPMHPOB8Th fl,1{p0, B CBHSH C.Ba~HOCTI,10 BhtflBJIBHlffl COQTHOlliBHHfl M8Jlt-

7IY ::iTRMlf ClflIBMH, OllP8,1l8JifllOil(WMH qJOPMY lt,Zlpa, "CCJT8JIOB8Hlllfl!.1 CBOiiCTB 

fl,1l8p STOtt OOlIBCTlf B H8CTOflJll88 BPBMfl YJl8Jlfl8TCH 3118qH'l'8JII,H08 BHlllMBHHe, 

JJ,nccepTaUlfH cocTolfT Ha BB8,1l8HHH, mecTH rnaB H aaKn11qe1nrn. 

B neoBott rnaBe npHBe,ZleHht OOHOBHhte llOJIQT8HHfl TeopHlf, H806X0,1{H

Mble ,1{Jlfl HHT8DllP8T8Ul'llf 3KCll8PHM8HT8JII,HhtX peaynI>TBTOB, 

Bo BTOpoM rnaBe P8CCMOTP8HU H8KOTOpue BOTTOOC!l M8TO;l(HKH H Olllf

C8Hhl 3KCll8PlfM8HT8JII,HU8 YCTBHOBKlf, lfCllOJII,SOBBHHUe B WCCJl8,1lOB8HHflX, 

nnfl lfCCJI8~0B8HHfl KOppenfl~IIIH H8ITp8BJl8HHtt (YK) If HHTBrOBlII>HIDC 

BOSMYII{eHHIIX yrnoBwc KoppeJIHUl'IH (HBYK) T-nyqett 6hlJIH coa.naHhl 'ABB 

8BTOM8TH3HPOB8HHhlX KoppeJIHUHOHHIIX crreKTPOMeTpa HB 6ase 

I) ~,a(l;.) ( V = 45 cM3, AE = 3 ,5 K~B Ha Er= 1332 KSB 60co) H 

.1{Byx CUlfHTHJIJ!flUHOHHhlX ( Jfd.J(TO, /J 40x40 i.iu, <Il9Y-93) ,lleTeKTOPOB c 

perHCTparnieM COBna~eHwtt Ha !!HOrOK8H8lII,HOM 8H811J,'188T008 HMllYJI~COB 

O~oO'Ailu .. '€9~.·M.a1m1cnrryr~1 
flf.t,Pllhl:! !lCrJJaJ.{OMllll . 

. , 6M6J1lV!dTEKA 



Tmia NTA -5!2 B, IIplllJeM, B saBHCRMOCTK OT yrJIOBOii II03lilUIK neTeK

TOPOB K HaIIpaBJISHJIR BHemHero IIOJiflpHSYlII!ero IIOJIII per:acTpaIUUI COBIIa

neHKi IIpOHSBOIUUiaCL B orrpeneJieHHOM CSKTope IIaMSITK aHaJIHS8TOpa. 

2) .I[Byx Ge(l.i.} -neTeKTopoB ( V1 = 40 c113, V2 = 35 cM3, ( A E ) 1 = 

= 3,2 KaB H .. ( AE >2. = 2,7 1<aB Ha ET= !332 KaB 60cc) Ha JIHHml 

c 3BM MHHCK-2, .pa6oTalll!ell B peDMe nBYMepaoro aHaJIHSa c UR~OBHMH 

OKHBMH.· 

BpeMeaaoe paspemeHHe o6ewc ycTaHoBoK peryJIHP0BaJioc1, B·rrpene~ 

JiaX 30 t IOO HC. 

JfaMepeHK!I ,IU!NepeHURaJIDmDC BOSMYlllemrux yrJioBw: 1<oppemIIU!i1 

O -JIY'!Sli (JU3YK) IIpOBOnKJIHCI, Ha MHoroKaHaJIDHOM BpeMeHHOM aH8JIKS8-

Tope, c KCIIOJIDSOBaHKeM CURHTHJIJllllU!OHHWC u;eTeKTopoB (.l'{a.'.l(Tt ), 

40x40 MM, ~OTOYMHOIKHTSJIH THIIB XP-!02!) K 6JIOKOB 8BTOMaT.Hrul KOppeJifl

UROHHOli ycTaHOBKH (l). BpeMeaaoe paspemeHKe yCTa.HOBKM B ycJioB:wix 

HSMepeHHii COCT8B)u1JIO I,8 + 3 HC. 

-E.noK-CX8MH YCT8HOBOK IIpKBeu;eHH COOTBSTCTBeHHO Ha pHc.l,2 H 3. 

Pan:11oaKTKBHHe HSOTOIIHTb IIOJIY'lBJIHCI, B peaI<IWIX rJIY60KOro pac

~eIIJieHWI Ta KJIH Gel 6HCTpHMH IIpOTOHBMH c aHeprzeii 660 MaB (Ta) K 

120 MaB ( ~cl ) Ha BHYTPSHHSM n:ytme CHHXJ)OURKJIOTpOH8 OHHH. MoHOHSOTO

IIH Tb IIOJIYtffi.JIHCL pasneJieHHeM xpouarorprup1t1trecK1t1 BHneJieHHoro aJieMeH

Ta Tb H8 3JISKTpOM8rHHTHOM Macc-cenapaTope. 

~ HCCJienoBBHH/I YK ceIIapH!)OB8HHHe HCTO'ilillltK paCTBOpllJIHCI, B 

IO% pacTBope HCT H rroMe~aJIHCL B IIOJIHaTHJieHOBYJO BMIIYJIY (fl 3xl0 ~), 

a IJ;Jifl KCCJrenoBaHHii BYl{ HSOTOIIH Tb H8 M8CC-CeIIapaTope BHS.I~pllJIHCI, 

IIpK YCKOpllill!SM IIOTSHI.UlaJie 70 KB B ~eppoMarHKTHHe (EeJISSHHe HJIK HH

KeJieBHe) ~QJII,rK TOJIIIUIHOii 12 MKM. 

IlpH KCCJieu;oBaH:wIX BYl{ ~OJIDrH C BHSDJ)SHIWMH HCTO'IHKKBMH ycTa

HaBJIHBaJIHCI, Me~ny IIOJIIOCaMR He6ommoro 3JISKTPOMarHHTa. 
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PHc. I. BJIOK-CXeMa KOppeJifIUROHHOro cneKTpoMeTpa C Gr,:. ( /.J. ) }I IJ;By-
MJI CURHTllJIJIIIUROHHHMH neTeKTOp8MH. 

s 

11~ ii r 
38M MHHCP:-2 

P:ac. 2. BJioK-cxeMa Koppemirmottaoro crreKTpoMeTpa c IJ;BYMff Ge(l-..)
neTeKTopaMz. 

3 



Px,:. 3. EJioK-cxeMa Koppeml:IU!OHHOro cneKTpOMeTpa C IU!J'Mll CIUIHTM
JlfIUl'IOHHHMH neTeKTOpaMH. 
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PHC. 4. KpHBaJI CIDIHOB01! npeueccim ypoBHH 86 Jt3B 1554<{ ,ffl,IIIn8HTJipOB8H• 

Haro B r::~ ( Ew ..... = 70 KaB). 
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B TpeTbe8 r11aBe paCCMOTpeHU OCHOBHue BOIIpocu, CE.lI38HHUe C 

npHMelillMOCTbD ~eppoMarHHTHWC o6pa3QOB C l!MIIJiaHTl!pOBaHHHMH panHOaK-

THBHliWI H30TOII8MH Tb nJI!l onpene11emm: 

cocTOJIHHi! Jinep Gel . 
CJ, ➔aKTOpOB B036yatnemrux 

H3Mepelml! .n;BYK IUlfJ KaCKa~a 180-86 KaB (npoMeJKYTOqHoe COCTOJI

HHe 86 KaB, r1; 2 = 6,45±0,12 He) B 155Gci , np0Be~e1rnue c Hcnom,-

3oBaHHeM pa.n:aoaKTHBHl,IX HCTOqHHKOB 155rb • BHenpemrux B Fe H .N'I 

M8TpHIUl, ll03BOJIR1IH onpeneJIHTb .sHaqelm!l CT8THqecKHX MarHliTHHX no11eil 

HGc.t l Fe) = - 213±15 KI'c H Hc.iir'~ = - 29±3 KI'c. KpHBaJI cnHHOBoii npe-

It8CCHH B030~eHHOro coc:rOHHHJI 86 ·nB;no11yqeHHaH ~Jill Ma:rpH!~I,( Fe ' 

np•Be,neHa Ha. p11c. 4. STlU!3MepeHJW H HCCJieztOB8Hml TeMnepaTypHoil sa

BHCllMOCTH KOaiMmmeHTOB ipyilruum YI'JIOBlilX KOppe.lifilUrli B 151Gct IIOKasa

JIH HaJIH'llle B o6pasuax llOMl!MO CTaTxqecKHX, lUIH8MHqecKHX B38HMonoii

CTBHii H II03B01IMH onpezteJIHTD napaMeTpu pe11aKC8QHH A2, (Gel Fe) = 

=(l,27±0,43)•I08 c-1 H . A.2(GolX1) =(0,37,±D;l6)•I08 c-1, xapaKTepH-

3y~e nHHaMnqeCKHe CBepXTOHltMe B38HMOzteii:CTBRf.l • .ll,J1!I aToro lite K8CK8-

zta B 155~ct .6WIH npoBe~eHU
0

HSMepelil1fl HBYK (c TeMH Re o6pa3Q8MH). 

Ha pnc.5 npHBe~eHU H3MepeHHUe .nmi: CJIY'!M 155ro. HMII118HT.llpOB8HHOro 

Bfe wa:rpHitY (E"H"Q 70,KsBlyrnoBue pacnpe~e11eHHH KaCK~a 180-86. KsB 

npH ~Byx npo:rHBOllOJIOXHWC HanpaB11eHHHX no11HpH3Yllll(ero llOJIH. 3uaqeHHJI 

qac:ro:ru 11apuopoBoR npeneccHHG..>i,Bu:reKaD~He H3 pesy11L:ra:roB IIBYK, 

OK8381IHCb CYl!leCTBeHHO MeHI,W6 COO:rBe:rc:rByD~HX 3HaqeffHii Ci.)L , llOJIY

qeHHHX B HCCJie~oBaHMX ,IUlYK •. Ta1t0e lite oc11a611eHHe B HBYK H86JID~aeTCJI 

n IUlfJ. BeJI~H 82. -KoaiMmuieHTOB ipyHK!Wii yrnoBux KOppeJI!lmdi. Su 

pacxo11nemm He MOryT 6liTb ycTpaHeHU npH yqeTe TOJibKO nHH8MHqecRHX 

~38HMOzteiiCTBHH. 

5 



Pnc. 5. 

PHC. 6. 
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24a° 270° 

·---------
YrnoBHe pacrrpe,neJieHM KaCKan;a l8D-86 KBB 

155
QoL B ft.. 

( E.,,.,. = 70 KaB} , COOTBeTCTBYJOOUIX D;BYM IIpOTHBOllOJIOJKHID/1 

HanpaEJI8HMM llOJillP:ll:3YIOOl8rO noJIR. 

~ a "',. ~ CXlt1H()<fttll' CrE.:KTP !SJrb-!S.\i., 
;;,o :·_:. ;-~ijS! l_ ~- :. ~ j " 
I /;:·i~.·:: ii ':'!f.i ~ ~ i::' '.,,_,_;,-.c..,.,_\·t ,_';;_,:Jj,:JL,. 

coen.c f<BZ.9•BJ.5/U9 

;,,,Y :'-· ',''c".,,/ ·:;,_, '._,r.,.i,..,,"-..<.:'·,;~--..,c.;_,;~~-;,<N!I 

coon.c Tf02.2o/J 

·:,-,,.;'. .. 

,,. , . -.,;"' ,_ ·-.·-c:,,/N:,\,,_vf~,~~;,;,:;<v;·;·e:•,;;;sr/~,: 

: ~j~:=~~:'.:ii~~:::: 
1fY COBn. C ICOMl. 3A fTDa1 lfJB 

,., f .. 10.)t;'~-..,r;-.,,._..;',:..,'-./-.;,.-..;~.+.;~<•;-;,Ys5:-.~,,,-"-'.,t 
"" 
] /::.,:/'-/c·,:,l,_,,,;,,-J:(,,,:r;:;;:)·,;:::~"t-{ 
.. la/ 

.,. "" ,., ""' 
-Ntc.l.HAA,I, 

On;JUIO"IHHH H HeKoTopHe cneKTPH coBnan;emm: rrpn pacnan;e 

153:rb -> 153Ci,<,\ ~ H3MepeHHH8 Ha ycTaHOEKe C llBYMH 4d.t..J -
n;eTeKTopaMH. 
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OcJiaelJiemfe :ma'!eHHJ.t C:Zt H ~ B IIDYK MOJKHO oel'T>HCHHTL ,npe,l\no

JIOlKlfB, 'ITO "!acn BHelij)eHHHX srn;ep Get B MaTplll.{ax He "llYBCTEye'l'" 

cBepxTOHKoro MarHHTHoro noJI!I ,B pe3ym,TaTe '!ero .1rnr:.epeHHasI 4'YHKIU1H 

lIBYI{ RBJI!IeTcsi: cynepno31,ll.{Hefi D;Byx ify~d/I, 2/ 

w(e,!H) = fW(e,-tH) + (f-f)W(e,H::o), 

rn:e f - "!8CTI, Rn;ep, Ha KOTOpue n;eilCTByeT CBepXTOHKOe uarHHTHOe 

noJie. H3 cpaEHeHHR aToro El:lpa11teHR1I c aKcnep.lfMeHTaJILHoil ¢yl!KI.Ufefi 

J'r(8,!H) =-N. (1 +t2c.os2(e:;:A8)) BHTSKaJOT COOTHOIIlSH.lfR Melltn;y B8JIH'IHH8Mli 

W1. H i2. H napaMeTpaMn + 1 G:21. = ( 1 + ).{t r1 
.If H80CJia6JieHHb!MH 

3Ha'l8H.lfRMH C.,\ H g 2. : 

WL'f: = fG22(C.V1,'t4u) .. 

fGu + ( 1-f)[ 1 + (2wJG21)2J 
H 

' 2 
+(1-fl. \i2f= fGu[fGa + 2 {1-fJ) 

:l"i 1 + ( 2 C.JL <t GuJ2 
IlpHM8HHB BT.If COOTHOWSHM, Ml:,I orrpen;eJIHJIH 3Ha'leHM EeJIKllllH t D;JilI 

HCllOJil,30B8HEIJJX o6pa3UOB (raelJI. l). 

MaT-
p:ima 

!ft 

f=e 

Ta6JIID..{a I 
IlapaMeTp!,i, xapaKTepH3YIOOIH8 CBSPXTOHKHe B38HMOD;ei1CTEHR Ha 

Rn;pax Goi. B MaTp,max Fe n .fl"i. 

EMMOI 

W/i:,paz( B2 
Hc.>LJ, f( Sz), 

KaB WJ°,pan; ¼ "· 
70 -0,I24±0,0I3 -0,49±0,02 -0,121±0,004 51±9 40;t8 

70 -0,242±0,03~ -0,050;t(),003 81±3 71±2 

25· -0,134;t0, 021 -3,57±0,IO -0,073±(),004 69±5 55±2 

Ilo.iiy"!eHHHe B aTwc HCCJien;oEaHR!IX 3Ha"!eHHR HGcl (Fe) , A2 H f 
Hcnom,30BaJinc1, n;JilI onpe,IleJieHHR H3 pe3y.m;ra'rcE ..1ccJien;oBaHHii lli3YR sHa-

qeHH~ ~ -¢aKTopoB Bos6yEneHHHX cocTOHHHH B I 49 ,I51,l53~d • 
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Tad.DU.I 2 

3•'1elWI •~RTOII -'z.t • , 44 CJDl.lD 11'.-aG T-T xoppe.uud • •~ 

Ccl c j • 147,1490 151 a 153 

~11 .. •22 ... Kacu.c ... •22 . .. 
147G4 

696-II52 -0,04?;t0,032 -0,020!0.C61 1i9~7 +0,05'11'),05' 
U0-1152 -0,067;10.012 -0,004;10,026 IID-395 -0,CBI;t(l,OK -0,045;10,096 
120-140 +O,OOJ;t0,018 ..0,003;10,0f.2 19Z-395 +0.0&3!0,042" -0,016;t0.9'i!5 

laJ-(l40}-llS2 +0,025±0,040 -0,03I;t(l,089 .....,., +0,099t;0.0'10 .0,01310,ll'l 

U9G<I. 252-479 +0.1~.012 ~ .. oost<J,025 
60><'19 +O,I66;t(l,025 .O,OCCJ1'l,04S 

18?-165 -O,J96i0,0l6. +0,002t(l,OW 617-467 .0,001,!0,03& .o.002±(),179 
6S2--165 ..0,3Xl!<),oaJ -0,023;10,044 ......., -0,070;t(l,0If -0,001:!,0,,0Zl 
86Z-l65 -O,ll'!0,032 -0,027:t0,0'10 605-587 -0,067t<J0 Ql6 .0,003,!0,035 
388-<;52 -O,l94;t_(l,032 -O,Ol2t(l .. C"1 153

G4 
853-35Z ..0,007;t0,03l -0,054,!0.0&f. 
386--817 -O,I05!0,0S2 ..O,OSO;t(l,095 82 - 87 -0,02Bt(l,009 -O,OC6±<),0I7 

388-••• -165 -o,II6;t0,028 -0._0f17!!),069 82 -19-109 .0,037t<J,OO&- +0,001;t0,016 

l"r.i, 82-IZS. ..O,ISS;t0,029 -0,024t().O&S 
I0Z- 68 -o.aJ6!1),(II() 

180-287-108 -0,209t00 014 -0,0171,0,028 102--109 • .O,I'r71'),0IO 
193-287-IOO .0,07Jto,C40 +00 03':t(J,Clll 139--109 +O,I62t(J._073 +O,OCCJ1'l,I25 

287-108 -0,3'2!0,013 +O,0I!i;t0,022 l7'-'i1'1 +0,.023t(l.OJI +0,05619,066 
f,44-2,87-ICE +0,157:tCJ,l:lI'l -0,00'7;tO,Of,Q 17'-19-109 -O,0I3;t(l,040' -O,OC8tQ,06S 

"'67-100- +O,fflJ!],100 -0,02S;t(),IBO Ia'T-129 +00 1'70!0,IIIS --0,009to,150 ,.,._.,, .0,040j,-0,0II +0,030to,C23 1 .... 100 -0,192±(1,038 +O,OOJt0,069 
617-••• -100- -O,rJ11jfJ,O:,, 21l>-109 +0,1631(1,059 .0,069;t(l,103 
693-287-lCII -0,050;t0,039 .0,016!(),098 33>-109 •0 

7l)f,...108 +0,°"'810,020 +0,007;t(l,OU 7II-109" -0,2I7;t0,CB1 
731-IDI +O,Zcl6!0,0aJ -0,020t0,03?' 755--109 +0,090!0,057 
617-180 +0,035!0,038 ..0,020;t(l,Cll5 785--139-109 .0,10¥,077 
ZSZ-192 -0,1"'8t{),032 +0,00l±D,063- 827-109 +0,1"'4!(),006 
180-a:17 +0,218!(),019 +0,017z0,036 835-109 +O,U9;t(l,0U 

19Z-287 --0,055t(l,026 -0,0IIzO,()f,8 845--109 --0,23Jz0,031 
39>-06-287 +O,llI;t0,100 -0,012!'),196 905--19-109 -0,040t(l,OJ3 

41&-287 +0,048±0,056 92>109 -0,202z0,05' 
.... 287 -0,ISS;tQ,0H -0,0Iot0,03J 972-19-109 +O,OOI;t(),Ol5 

617-1~ +O,UI2;t0,0I6 -0,020to,OJI 992-IQ'J .C,1"'2!().01"' 

Tad.uLtB 3 

3aa111D8 CDBOB JPOHel a OTHOlllelllDI DpD811:9BBJa 118.TPRKIIX 8HM8BTOB ClleUDKl 

ueXTpolll.l'DT.IIKI: D9PUOIOB B Jlll)&X ~t.l c A &147+163, oai>e11:e,HJIBW8 aa pes7.0T1TOB 831Mtpee:d 
yr.110•111 r&ala-l'BIMI Jtoppe.am.d 

.,,. t .,. E, . .,,. 1" 
,,. 

6, E'I/', It ... ... ua .. , • •• 
U7Gi 

II52 312,5/r II52 00 587 31r 192 -o,II~,046 249 5/2-
1292 (5/2)• 479 +18,4 ~:8 303 5/2.' 

1412 (7/2)+ 587 00 3I6 312• 
1847 5/r 812 3/'< 4I6 -0,39 +0,II 442' 5/2.' 

I49c;.t -0,16 
704 -0,24B10,020 8ZI 5/2+ 

165 5/r 165 -0,812,t0.018 839 I/'< 252 ·~ 10.0St 865 3/2.' 
352 31r IB7 +O,~,IOO 444 -0,559i0,0l4 9:Tl 312.' 
817 5/r 652 0 731 00 945 312• 

817 -3,26 ~r :t -. 1008 (3/2)- 692 -t-9,9t(,2 u:a 955 5/2+ 
-+0,37 ;t0.08 1035 . 5/2.' 

1026 3/2.' 862 ...... 0,10 II92 I/2+ 300 0 IIOI 3/2.' 
1205 31r 388 - ... o,ro 505· 0 II3l 7/2(:l/2)+ 

853 - 7,stri5 l53Q4 
l5I4t 42 5/'< 

Ice 5/'< Ice -0,828;t0,024 I09 5/r 68 +0,234 
395 31r 281 +0,2113iO,Ol6 109 -0,°'31Q,Ol2 

I/~ ,~ = 129 3/~ 
I~ :8:~:~ 576 -0,075z0,026 

467 = 2I2 :vz+ 
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ii '!eTEepToii rn:aEe np.1inenemr pe3ym,TaTh! nm.1epemrn KoppeMrum 

nanpa:en:e1rnft rm:Jr.a-,'JY'leti E ,l3oTonax G~ c A = I47, I49, I5I u I53. 

JHa'!CIUDI KOaq:¢:nuueHTOE iWHltIUIH yrnOEl:ilX KOppe.'I.fl~¼ nccn:euoEaHHIDC Kac-

1rnuoE Ilp.11E8U.-3Hll E Tad~e 2 • I:3 60 H3!.!8PSI!HIDC KaCK8JJ;OB 4I 

dwr llCCJl8UOE3H EnepBue. Ha PHC. 6 .IVlff IIpl!Mepa IIpllE8U8Hhl H8KOTOph!e 

cneKTpu co:imaueanil 0 -,ry-creil:, naMepeHHhle npll pacnane 153.rt> aa 

ycTaHOEKe C UEYMR 4e(u) neTeKTOpaMH. BhlEOUhl O 3H3'!8Hlif!X C!IllHOE, 

YPOEH8li ll MJ]]:bTllllO]l:bHOCT.f.lX an:eKTpoMarHHTHl:ilX nepexo~OE, cuen:aHHlle Ha 

OCHOEe cpaEH8HWI aKcnepRM8HT3JlbHIDC 3H3'!8Hllli Koaw~m:meHTOB IWHKLUIH 

yrJIOBIDC KoppeJJ.HUllli C TeopeTu~eCKllMll' IIp.lUl8~8Hhl B Tadn::nue 3. 

IL IIJIToil rn:aBe paccMaTpHEaIOTCJI peaym,TaT1,1 uccnenoBaHHfi B03MY

memwx yrno:imx Koppe.1r.muril B .an;pax Cri c A = 149, I5I u I53. Mcc11e

noEaHWI IIpOBO)lllJillCb c paUH03KTllEHhlMll llCTO'!HllK3Mll Tb (A=I49,I5I ll I53~ 

llOHhl KOTOpl:lX dwm ID/IIIJI3HTl!pOB3Hll B ~enearu.:e 10JibrH. 

B151GG(. H3M8P.fiJIHCb .IlBYK :1:1 l1BYK l(JI8 KacKazta 287-IOS KaB. 

Kpwme pacnana l'I CIIHHOBOH npeueccm,: ypOBHfi IDS K3B, IIO.ey-qeHHHe B o.u

HOtt :as cepml: HSMepem, np:ime~eHhl Ha p:ac. 7 :a 8. PesyJibTaTs .IlBYK no-

3BOJWJlll: onpeneJmTb sHa'leHmI CJ1.. =-(D,43±(),04) 0 I09 c-I :a 7\., =(I,2 ± 
±P,8) • I08 c-1 H Bl:1T8K3Dl!88 R3 B8JIH'UIHH (,JI. 3H3'!8HR8 ~ -q;aKTopa l(JI8 

Y})OBHfi I08 KaB '} =-0,42±,D,05. 

Ilp:a cpaBHeHJm 3Ha'l8HWI W1,., IlOJJY'i8HHOrO H3 pesym,TaTOB l-!BYK, 

KaK :a.B c.ey-qae 155G~, Ha6mnaeTCJI ee CYJ!leCTBeHHoe ocna611eHHe no cpaB

aeHHIO co 3Ha'leHReM ul1. cooTBeTCTByxxnero .ILBYK. 
AllaJiorHqao paaodpaHHOMY Burne cnyqan c I55 G.t , np:l:IHlIB 

l(JI8 napaMeTpa penaKcarum A2 cpeUHeB3B8ill8HHOe 3Ha.'!8Hll8 no H3MepeHH-

JiM .n;BYK B I55G~ H I5I~cl , Mhl onpeneJIHJIH saa'le.HH!I Koa<IxtHUHeHTOB 

{ ( Wd H i(t2) , KOTop1,1e B npe,nenax olll:l:ldoK cornacymc.a Me&rny co6oii 

:1:1 C COOTB8TCTBYlllllHMH 3Ha'leHIDIMl!,nonyqeHHhlMH B nccne,nOBaHHRX c1554d 
(Ta6mma f). 
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PRc. 7. 

104 

,o' 

1(:2 

151rb-151Gd & Fe 839 

KX 108 
T!287-1081 K38 395 

:•-., 
.: •, I NoJITII 

....... 
• ,;12 a(J,17:tQ.15) HC /•••••• 

; 400nC/1<0H •._I 

50 100 

··--._. .. ., .. .. . :• .. 

1-
J 

1:hl r 
i-
2 ,-
~ 

150 KAHA/\bl 

KpHBM pacna.na YlJOBHll I08 KaB E 151 Gd. • Ha BCTaEKe 

IIpHBenenu ipparMeHT cxeMU YPOBHeil: 151 4-~ :a OUHHOtIH~ 

CII6KTp 
151 Tb '11:mepenm,1!1 C.CUIHTHIDlliIUiOHHUM neTeKTOpOM. 

'!-
151Gd & Fe 6.l=(0.n t0.04)·109 c"' 

er 
10 

0 

-10 600 nC/kOH 

50 60 KAHAAbl 

PHc. 8. KpHBM cn:aHoBoii rrpeueccmi: ypo:eHH 108 KaB 151Gc;l, HMIIJiaHTH-

po:eaHHoro :e l=e. ( Eu,."'= 70 KaB). 
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l1mfOpM8UU!O O 3Hatfemmx 9 -q;aKTOpo:e B036yatneHHIDC COCTO.fIHHH 

MOIKHO l!01IY'U!Tb H ua H3MepeHH:il napaMeTpa llliYl{ R (135°, ± H). Peaym,

TaTu aTHX H3MepeHl'.[it rrpHBeneHH E Ta6mme 4. ,llJm IIpHMepa Ha pHC. 9 

IIpHBeneHH peayJI1,TaT11 H3Mepeimit napaMeTP.a l!ID'I{ R (135°, ± H) UM 

KacKana 187-165 B 149 GcA. • Ilpu onpeu;eJieimu ~ -ipaKTopoB ncnoJI1,ao-

EaJinc1, anatJeHH.fl EeJIHtIHH H4 ,A ( Fe) , '.il2. n f , onpeueJiemrux E 

HCCJI6UOE8HUHX, O!IHC8HHh!X BIIDle. B Ta6.mme 5 IIpHEenenu 3HatieHIDI Mar

HHTHID{ MOMeHTOE nccJienyeMmc coCTO.fIHHii E Rnpax Gd.. c A=149,l51 :a 

153, orrpeueJieH!llle no cpenHeEaEellleH!lllM 3H8'!6HHHM 1-<taKTOPOE' llOJIY-

46l!HLIM E Hall!HX :aaMepeHH.flx l(Bj1{ n UBYK. CJienyeT OTMeT:aT1>, tITO :ece 

!IpHEeneaJWe 3HatieHHH llOJIY'{6HU HaMH EIIepEue. 

B wecTOH praEe IIpOEOnf.lTC.fI o6cyl!tp;eHH.fl CEOHCTE HH3ItoB036Yl!t)leH

HID{ COCTO.fIHHii E HCCJie.n;ymr,ux .Hnpax ~J • KaK yl!te OTMS'laJIOCl, B!IDle, 

E paccMaTpHBaeMux .Hnpax Gel , pacnoJiolKeHHWC B nepexonaoil: o6JiacTH, 

UOJil!Urn IIpO.fIB1Il1TbC.fI CBOHCTB8 KaK cipepHtieCKHX, T8K H neipopMUpOB8HHHX. 

.f!Uep, TITO rrpHEOUHT K YCJIOlKH6HHID WC !pH3HtI0CKOil: IIpHPOIUi. EcJIH OCHOB-

H!18 cocTO.fIHH.fl 147 • 149 • 151 Gel MOlKHO HHTepnpeTnpo:eaT1> KaK cipepHtI~c-

KHe HeiiTpOHHHe COCTO.fIHM He'leTHOro H8RTPOH8 2 f 7 /2• TO cp;eJI8TI, OII

pe,neJieH!llle BUEOUU O npnpo.ne HX B036ylK,UeHHID{ COCTO.fIHHJ.l 38TPY.UHHTeJIJ,

HO. 

HMeKX!UleC.fI CBC,l.leHHll O !l,l.lpe 
147Qc.t He IT03BOJI.fllOT OUH03H8'!HO 

!IpHITHC8TI, ero nepBOMY B036YlKU6HHOMY COCTO.fIHHD (H3 pacrrana 147Tb) 

3HatieIDte CIIHHa 3/2 HJIH 5/2. Ha CHCT8M8THKH liltl!tHHX ypoBHeli H30TOHOB 
. .. ~ 

C J{ =83 UJI.fI aToro COCTO.fIHHH BUTeKaeT 3H8'leHHe I = 3/Z-' OUH8KO H3 

":i _fjj 5/2-CHCTeMaTKKr !IO "30TOnaM ~ = 64 CJieo;yeT OlKHU8TI, j = • B coanaB-

llieRC.fI CHTYar:utH TPYUHO OTU8TI, npe~noqTeH"e IIpHIIHC8HHD STOMY COCTO.fl

HID) Toro rum HHOro 3H8'leHHH CITHHa. ~aKTOPU TOpMo~eHM nepexonoB, 

paapRlKallllUIX COCTO.fIHH.fl 1152 H 1492 KaB,MOryT CBH,IteTeJibCTBOB8Tl, 06 

OUHO~aCTH'lHOM xapaKTepe 3THX nepexonoE. 
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TaO.IIIIUI 4 

Pe3J.U.TBTW &3110pesd ll!lYK IIJl• 8: 135° • HeqeTHl,IX 
RIIPll l49.I5l.l53c.,t 

r~ Kacxau, lldr 11MJ, w ... ~, !.:ti ~ uB Azt1) P8l• 

I 

I 

i 

l~ 187-165 -o.2u,t0.0l6 -0.87,t<J.22 165 -0.35,t<J. IO 
-o. 356,t<J.014 

652-165 +O.ll7,t(l.Ol8 -0.95,t<J.40 -0.39t(J.I7 

151<.,t 
+O.IBO,t0.018 

-a.47.t<J~I4 287-108 -0.065,t<J.OIO -2.28!0,63 108 
-0.300,t0.0I2 

444-287 -0.r~.022 -0.67,t<J.14 395 -1.65,t<J.50 

I5¾4 
-O.I56,t<J.OI4 

102-109 -a. 025.t<J. 004 +0.09,t<J.02 109 +O.I6t(l.06 
.a. 160,t<J. 009 

82-129 -a. 060.t<J. 016 +0.85,t0.31 129 +0,22:t(),08 
+0,142.t<J,026 

a) 3sneBU ~ 11pneie111,1 c Y'l••oM reowerpn om,ros. 

~ 

TBOJIIIWI 5 

llarDTl!l,18 IIOll8BTY JIHlll!X B030,QeHl!l,IX cocr011BSI 
I49.I5I,I53c.,t. 

Yposeab, I'li" .JW,'11,M'. 

1<aB ,.,.i,. Haem .n-aHHlle Pa6oTn/ 3 I 

I49<i,1 - 165 5/'l:" -0,36±(),09 -0.90.t<J,23 

151<,.i. 108 5/'l:" -0, 4¥, 05 -I,08,t0,I3 -I,23.t<J,17 
395 3/Z- -I,65,t<J,50 -2,48.t<J, 75 

IS~ 109 5/'Z" +O,I6t(J,OO +0,40.t<J.15 
129 3/'Z" +0,22t(),08 +0,33,t<J,12 
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1•1(/ 

A • O{)HH<NHIJH Cf7£K1P 

,.,1 II "'-j;-1 
i , J \ ";ig '•r"'°'-
i "0 \ •t,t . 
0 w 

¥ .. t ...... \_ ...•................ ...A, .......... . 

'"· f •--••..... A•-cain_ , ....... 

A
•H• •-H• 
-HI •-141 
.1.15• . e-us· 

,accf •• ,,-.... •·••···• 

JO:··;· A '"''"'""' , A-~--•OJ<•OOJO 

;:: 11.,J -\w"•••"'' ,,1/i11,) \/,1
111,

1 

.,oo~-------.....J. .. ~-....... --- ...._ __ ~~ 
JSO 360 370 380<' 310 ,oo 

Pllc. 9. a - Y'l8CTOK raMMa-cneRTpa 149 Tb ; 6,B - cneKTPH coBnaue-
m C ( !87 H Q !65 R3.B IlJIR )Ulyx !1pOTHBO!lOJIO!KHWC HaI!paB-
JI0Hl'li MarHHTHoro IIO1Illi r,u - pa3HOCTH 'IBCJia COB118U0HHM, 
COOTBeTCTBYIOOlRX !1pOTlIBOIIOJIOl!tHI,IM HanpaBJI0HRlIM MarHHTHoro 

11O1Ill. 

ti 
.J , .. 

,o, 

10·2 

3! 
l:(f~ 

,.•~~-~-~,o•~~---~-,o~---
60 62 64 litl 62 64 62 64 

! 
:i, 

0 

~-

0 
-1,0 2 

·20 

' ·lO 

,-
2. 

60 62 64 z 

PHc.IO. ~aRTopu TOpMoEeHHH H Roaq$!1UleHTH CMecR raMMa-nepexouoB, 

p83pslata~· HJIIKHlle COCTOHHmI C IIJ, = 3/'r H 5/'Z'" H Mar
' HHTHI,Ie MOM0HTli 3THX COCTO.IIHlIM E l130TOHax C Jf' = 85 H 87. 
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Ha PHO.IO npencTaBJieHH 3Haqellli!I OnHOqaCTHqHux: ipaKTOPOB TOPMO

ltellli!I ITO MOIIIKOBCKOMY ItJIH E2 H MI K_OMITOHeHT nepexonoB. CBJI3HB8DllHX 

HHl!Ume cocTOllllli!I 3/2-, 5/Z- H ? /Z- B Jinpax 1l~Gi 85,. 1~1 Gel 87, 
147 S 149 S 149 N"J 62 m 85• 62 n,87 H 60Jl' 85• OTHO!llellli!I npHBeneHHUX 

MBTp~HHX aneMOHTOB 8THX nepexonoB H 3HaqeHR!l MarHHTHHX MOMeHTOB 

pacCMaTpHBaeMHX B036y~neHHHX COCTOllHHil:. 

B pawtax o6onoqeqHo8 MonenH Hl'IEHHe cocTOllHM 7/2-, 5/2- H 

3/Z- MOlKHO paCCMBTPHBBTI, KBK COCTOllHIDI HeqeTHoro Heii'rpoHa B no~o6o

JIO~ax 2h'2. , 2 f r/'l. H 3 P3h cooTBeTCTBeHHO. OnHBKO B aTOM cnyqae 

TpynHo IlOHlITI, 60nblllHe ipaKTOpH TOpMOlKeHl'IlI nnJI paapewerumx MI rrepe

xo.noB 2h;2 ~ 2f112 l'l pesKoe ocna6neime ycxopemtil: E2 nepexonoB B 

Jinpax Gci no cpaBHeHliJO c cooTBeTCTBYlllllHMH nepexonaMH B Sinpax Sm. 
H Net • K TOMY, lite, ec:,m 1t)lll COCTOJIHRH 3/2~ 151 ~cl 3HaqeHHe MBI'-

HHTHOro MOMeHTa cornacyeTCJI C npeJ{CK838HMMH Mone;m -nTa, TO 

nnJI COCTOJIHM 5/2- H3 Mone;m IIIMHnTa CJie,DYeT 3HaK MBrHHTHOro MOMeHTa, 

npoTHBOITOJIOEHHH 8KCnepHMeHTBJII,HOMY. 

8TH rrpOTHEOpettIDI B KBKOH-TO CTeneHH MOEHO 06'!.JICHRTb, ecJUI 

HCXOJ{HTI, H3 npe,llIIOJIOlKemm_ 0 CYIUeCTBOBBHIDi B paCCMaTpKBaeMHX Sinpax 

KBK cipepnqecKHX, TBK H neipopMHpOBBHHHX COCTOJIHd. BepOJITHOCTH nepe

xonoB. CBJI38HHHX C H3MeHeHHeM qiopMH JI_npa' .nOJiltHH 6HTI, CYmeCTBeHHO 

OCJI86JieHH. Y'UITHBaH, 'lTO CTeneHb n~opMamm nnJI paccMaTp:imaeMUX: 

COCTOJimtil: ItOJilKHB B03pacTaTb. C pOCTOM l H X H 8Hepr:mi B036y~ne

HM, MOEHO IlOHllTI, xapaKTep 38BHCHMOCTH TOpMOltElllli!I 1:2 H MI nepexonoB 

OT l H J{ • B cJIYqae MI rrepexonoB 3/2--> 5/2-, ITOMHMO paccMoTpeH

Horo B03MOEHOro MeXBHH3M8 TOpMOlKellli!I, H806XO.nHMO yqHTHB8Tb HaJIHqHe 

sanpeTa no op6naJII>HOMY KBBHTOBOMY 'WCJIY l nnSI rrepexortoB P3ft-;, fs11.. 

Ilpn 8TOM CJia6oe H3M8HeHHe BepOJITHOCTeR 8THX nepexonoB C pOCTOM l 

MOEHO 06'!.JicHHTb ycIDieHHeM TOpMOlKeHWI, Bb13BBHHOro yBeJI~eHHeM neipop-

14 

MaI{HH C OltHOH CTOpOHH H OCJI86JieHHeM e aanpeTa ITO Mope B03pBCTa

HM. ~c.lla rrpoTOHOB B Sinpe cBepx aanoJIHeHHOR odoJioqKn l =50-c npy

roii. 

Bo3MOlKHa H npyraJ:I HHTeprrpe-racy;;-,: IIPHPOnH 8TJDC COCTOJIHUJ.i. B 

padoTe I 41 npenJiaranocI> HHTepnpeTHpOBBTb paccMaTpH.BaeMHe cocToomm 

7 ;2-, 5/2- H 3/2- KBK KOMITOH8HTH KoHipurypaIUIOHHoro MYJibTHITJieTa 

(2 f 7/2 )-3• OnHaKo B 8TOM cnyqae TPYitHO 06'!,JICHHTI, .ttadmonaeMHe 

60Jibl!IH8 TOPMOlKeHM MI rrepexonoB 5/2-- 7 /Z- H 3/2-~ 5/2~. 

AllTOPH padoTH / 5/ noKaaanu, qTo BepO.llTHOCTH MI PI E2 nepexo

noB MelKI(y HHlKBllil!HMM COCTO~HUJIMH 3/2-, 5/2- H 7 /2- B anpe 147 Sm. , 
a TBKlKe 3ID3qeHne MarHHTHUX MOM8HTOB 8TIDC COCTO.llHRH MOlKHO 06'!..llCHHTI, 

B paMKax o6oJioqeqHoii MoneJIH, ecJIH yqecTI> rrapHHe n KBanpynoJII>-KBan

pyrroJII>HHe B3BHMoneiiCTBM. 

B Ta6JI~e 6 npruieneHH axcn,epmi:eHTafilHHe MarHUTHHe MOMeHTH 

HH3KHX Boa6yEnenHHX cocTO.llHHJ.i 147 Sm. , 149 • 151 Gel H cooTBeTCTBYIO

IIUIO TeopeTnqecxne aHaqeHHfl, Bll'incneHHHe rro MoneMM illMrui;Ta, ,lle-lliaJin

Ta n KMcneHrepa-CopeHcena. 

Hnpo 

I47Sm 

I49G.i 

I5IGct 

Ta6~a 6 

31tcnepmJOHT8JII,HHe H TeopeTINOCK.118 anaqeHUJI MarHHTHHX 
MOMOHTOB (B H.M.) HUlKHHX Boa6y~neHHHX COCTOHHHJ.i HA8P 

I47sm , I49Gicl n I5I4 o1. · 

I'li }l~1<cn.. JI~ J'All,-lM JAl(c. 

5/2- -0 28+0 1616 I + I,36 - I,5 -o,n151 
3/2- -o: 27±1): oi5 I - I,9I -I,98 -o,2i5I 
5/2- -0,90;t(J,23 + I,36 - I,5 

5/2- -D,08,:t0,I3 + I,36 - I,5 
3/2- -2,48±<),75 - I,91 - I,98 
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HsMepeHHJWe 3H8''18H11fI MarHHTHHX MOMeHTOB COCTORHd 3/Z- JI 
5/2-B 149,1514({ H BepORTHocT:rr MI n E2 nepexonoB,paspJim:annmc 3TH 

COCTOlIHM, CBH!{8T8Jil>CTByeT, 'ITO BKJian.WOHOHHIDC npm.,eceff B 3T.RX COC

TO.ilHIDlX YM8H:hlll88TC.il no cpaBH8llHIO co c~aeM 147 S111 • 

CEOHCTBa B036yatneHHWC COCTOJIHHlt153~ Y~OBJ18TBOpHT8JlJ,HO OOHC!l

B8IOTC.il B paMK8X H88)Uia6aTmecKOH Bp8lJl8T8JIJ,HOH MoneJIH, pa3BHTOH B 

pa6oTax EasHaTa n np. 16,71. BII'IHCJie!IH!I, npo:eeneHH!le c ~eTOM KOpHo

JlHCOB8 B38HMO~eilcTBRH nJilI COCTO.ilHHH C OTpHI.1;8TeJil>HOH 'I8THOCTJ,fil B 
153G4~ noKasa;rn, 'ITO 1msK011em:a11lHe coci'oRHWI MOryT 6mr, nneHT:rrwn

unpo:eaHu K8K npHH8nJI81!1'.alllH8 BP8Ul8TeJil>Hl,IM Il0JIOC8.ll H8 COCTOHHWIX 

3/2- ( 521]'( OCHOBHoe COCTO.f!HRe), 5/2-(523] (ypoBeHJ, 109 KaB),. 3/2-

[ 532] (ypoEeH1> 129 KaB) n 1/2-[530] (ypoEe!il, 195 KaB). !3To IIOJtTBepar

naeT II B!ltlHCJieHHJI MarHHTHllX MOM8HTOB ypo:eHeff 5/2-( 523] 11 3/2- [ 532}, 

np1meneHnux :e Ta6m,ue 7. MarnnTHue MOMe!ITH B!I'IRc.ireHH npn sHa'leHHH 

~; = U,3. 

Eyp,KaB 

0 

109 

129 

Ta6JIHUa 7 

31wrrepw.enTa11I.HHe 11 reoper11'lec1rne SHa'IeHRH 
MarHl!THllX MOMeUTOE Eos6ylltneHHWC COCTOll!!UH 

109 ll 129 K3B E l53G<,l • 

I'ft' IC [N np'\] jLf' H.M. 
.. 3KCIIepn.llleHT ~ TeopRH10 •. '1 

3/2 [52rJ ' 3/2- - . - . - 0,12 
5/2- 5/2 [523] + 0,49±(),15 , · + 0,22 

3/Z- 3/2 [532] + 0,33±0,12 + 0,19 

' 
TaKRM o6pasoM, ocHOBHue pesym,TaTu, rrpe.ncTaE11eiiH'iie E pa6o

Te,iv.owo c:eecTn,K.cn:eeylOO{eMY: 
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1 • .UM HCCJieno:earudl: HeB03MYlll8HlillX: H B03MYm8HHllX yrJIOBllX KOp

pe.11HUHff raMMa-~eil: C03~8Hll .n:ea 8BTOM8TH3HJ)OB8HHllX KOppeJilI~OHHllX 

cneKTPOMeTpa: OnHH - c nEYMH Ge ( h..) - neTeKTOpaMH, npyron - c 4t(l-i) 

H .nEYMSI CUHHTHJin:RUHOHHllMH neTeKTOp~:rr; 

2. Orpa6oTaHa MeTo~ :rrsMepemrlt HHTerpam,HIDC H nnqxf/epeHUHam,

HllX B03MYllt8HHllX yrJIOBllX Koppa~ raMMa-JIY'I8A C HCIIOJil>30BaHHeM 

H30Tono:e Tb, RMJin:8HTHJ)OB8HHllX C nOMOIIII>D 3JI8KTpoMarHJITHOrO Macc-cerra

paTopa B weppoMarHHTJWe WOJil>rH; 

3. B Sinpax 147,149•~51 ,153 Gct nsMepeHu Koppen:Ru:rrn Hanpa:e-

11ewdt T -~eA JlJISI 60 KacKa,no:e. Hs !DIX 41 :enep:eue-. Ha ocHo:ee 

3THX H3Mepem ycTSHOBJieH!l 3H8'I8HJ1ll CIIHHOB ~ 32 ypoBHeil: H onpe~e

JI8Hll OrHOmeHHII MaTpH'lHWC :me1.1eIITOB ~JIJI 20 CMemaHI!llX sn:eKTPOMar

HHTHWC rrepexo~oB; 

4. OueHeJW :eepx!D!e rpalll!lUl nep:rro~oB no11ypacrra,n;a !D!EHHX :eos-

6y~eHHwc COCTORHd B 147Gol ; 

5. M8TO}l8MH nHqxf/epeHLUiaJil>HllX H HHT6rpan:1>HHX B03MYU18HHUX yr

JIOBllX KOppeJI!Irurlt BII8PBH8 onpeneJIBH!l M8r!D!THH8 MOMeHT!l HHltHIDC B03-

6y1tneHHUX COCTORHJdl: c 3H8PI'111IMH 165 K3B B 149Cicl , 108 H 395 KaB 

B l 5l~ H 109 H
0

129 K3B B 153 4<>( ; . 

6. Ha OCHOBe IIOJIY'IeHHllX .naH!illX 06cy1tnamCJI CBOiCTBa HCCJie

no:eaHH!lX COCTORID!A. 

OCHOBHHe pesyn:r,TSTH, H3JlOlt8HHHe B }lHCCepTalUD!,~OKJia,D;llBaJIHCJ, 

Ha XXIY n XXYII coBell\aHMX no H'ABPHOI cneKTpOCKOllHH H cTpJKType aTOM

Horo Rnpa B Xapr,ito:ee (1974), :e JieHHHrpane (1975) n :e TannrnHTe (1977) 

Ha .Xlll H XIY COEe~aHJUIX no SinepHOI crreKTpOCKOilHH H Teop:im Sinpa B 

.lly6He (1973,1975) , Ha Me1tnyHaponKoA Ko~epemum no 11s~eHlUl c:eepx

ToHKicc B38HMO,nelcTBd B nnepHUX peaKIUIJIX H np:rr pa,n;HOaKTnBHOM pacnane 

17 



E YmrcaJie ( 1974), Ha MelKnyHapon;Hoii KOHltepemurn ITO :irn6pamillM Eonpo

caM CTPYKTypll .II!ijla E ,1Jy6He (1976) H orry6JIHKOEaHJI E padoTaX /b-l6I. 
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