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P aHr ny6~1!KaQI!~ 061>611l!HeHHoro IIHCTIITYTa l!/16pHbiX 

IICC~6)10BaHllil 

npenpHHTbl H COOfiJ.UeHHJI 06'Le.IlHHCHHOrO HHCTHTyTa JI.D;CpHhlX 

HCCJlC.IlOBaHHif /OHJIH/ 11BJOUOTCJI caMOCTOJITCJlbHbJMH ny6nuxaUHRMH. 

0HH H3.llalOTCR B COOTBCTCTBHH CO CT. 4 YcTaBa OHJIH. 0TJ1H\fHC 

npenpHHTOB OT C006UlCHHii JaKmo'laCTCj( 8 TOM, lfTO TCKCT npenpHHTa 

6yneT BOOCJlC.llCTBHH BOCDpOH3BC.llCH B KaKOM-nHfiO HaylfHOM ~ypuane 
HJlH anepHOJlH\.fCCKOM c6opHHKC. 

MH11eKcaQI!ll 

llpenpHHTbi,coo6meuuJI u nenouuposaunhiC ny6nuKauuu OHJIH HMClOT 
C.llHHYJO uapacTaJOIUYlO OOp1UlKOBYlQ HYMCpaUHlO,COCTaBJlJIIOI.ltYIOTIOCJlC.ll

HHC 4 UHclJpbl HH.IlCKCa. 

TiepBbiii JHaK HHJJ.CKCa • fiyKBCHHblii • MO>KCT fihiTb npCllCTaBJlCH 

a 3 sapuanTax: 
"P" • HJ,O,aHHC Ha pyCCKOM JIJbiJCC; 

"E" · HJJtaHHC Ha aHrJIHiiCKOM Jl3biKC; 

"Jl" - pafioTa ny6JIHKYCTCJI Ha PYCCKOM H aurnHiiCKOM Jl3biKaX. 

npenpHHTbl H C006UlCHH.Il, KOTOpbiC paCCbi.rtalOTC.Il TOnbKO B CTpaHbi-

y'iaCTHHUbl OHJIH, 6yKBCHHbiX HH.l(eKcos ue HMelOT. 

Uu$pa, cne.ny10uta..11 Ja 6yKBCHHblM o6o3HalJeHHeM, onpenenseT 

TeMaTHlfeCKYlO KaTeropHJO ,naHHOif ny6DRKaUHH. llepe'!CHb TCMaTHlJeCKHX 

KaTeropuH H3JlaHHH OHJIH nepHO.IlH'ieCKH paccblnaeTc" ux nonylfaTenJIM. 

HuneKCbl, onucaHHbie BbiWe, npocTaBnJIJOTCJI B npasoM sepxHeM 

yrny ua o6nmKKe H THTYDbHOM nHCTe Ka>K,IlOfO H3.UaHH1t. 

CcbUKI! 

B 6u6nuorpa!jlulfecxux ccbmKax ua npenpHHTbl H coo6uteHH..Il OHJIM 

Mbl peKOMCH.IlYCM yKa3biBaTb; HHHUHanbl H !llaMHDHJO aBTOpa, .Qanee -

COKpatUCHHOe HaHMCHOBaHHC HHCTHTyTa-H3)laTen.ll, HH.QCKC, MCCTO H ro,Il 

H3.QaHHH. 

ilpHMCp 6u6nuorpa!IIHlfCCKOii CCbinKH: 

Jf.Jf.HeaHoe. OHJTH, P2·4985, _ay6Ha, 1971. 
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B nocne.u.uue rOJJ.bl oco6Liii HHTepec BhlJhlBaer HJyLteHHe 
raMMa·pacna.na auanoroahlx peJoHaucos. 3ror HHrepec 
BblJBaH B OCHOBHOM TCMB iPHJHliCCKHMH npo6neMaMH, KO

ropwe Moryr 6b1Tb peweHhl npu auanuJe .naHHbiX o raMMa
pacnane HAP. B '!aCTHOCTH, npuaneKaeT BHHMauue npo6ne
Ma cpaBHCHH.R BCJIH4BH ft JVIJI raMOB-TCJIJICpOBCKHX {~
nepeXO){OB H aenB'IHH ll( ~1!) pacnana auanoros, auanuJ 
HHTCHCBBHOCTeB nepeXO.D.OB THna auanor-aHTHaHanor. Hau-
60JibWBii HHTepec BbllbJBaeT BJY'-ICHHC COCTOJIHHii THna DO

liJipBJaU,BH OCTOBa, KOTOpbJe, KaK HCJJ.aBHO Bbl.SICHCHO /I/ , 

Jl.OIDKHbl BHTCHCBBHO JaCeJIJITbC.R. OpB raMMa- pacna.ue au a
noroa. llo.r:tpo6uoe aJno>Keuue ocuoBHbJX oco6euuocreii raM
Ma·pacnana auanoros npsaeneuo H 12/. 

Ocuoauoe BHBMauue a uacT0.11ll.lee apeMJI npuaneyeuo 
K H3y'leHHIO pacnana auanoroa a ll){pax 2 pI f o6ono'IKH. 
B pa6oTax 13 • 41 nony'leHbJ naHHbJe o pacnane ~ 9 12 -
auanoroa B HCKOTOpbiX BJOTonax r.u a Ga . B pa6ore /.S/ 
npencTasneubJ pe3ynbTaTbJ H3y'leHHJI nepexonos Tuna aHa
nor·anTsauanor H cpaaueuue (-3 H )' ·pacnanos nnll p 3; 2 , 
p 1 ; 2 , f 5; 2 -auanoroa H r>J Cu . B pa6oTe (r,; H3noJKeHbJ 

pe3ynbTaTbl H3y"teHBJI raMMa·pacnaJla KOMTIOHeHT TOHKOH 

CTPYKTYPbJ p 3; 2·auanora H 61 Cu . raMMa- pacnan auanoroa 
p 3; 2 H 'laCTH'IHO PlfJ H £512 B 61 Cu H3y'laflCl!Bpa6oTe/7 ~ 
HaKoHel(, H pa6oTax 8• 9 I H3y'!ancJI raMMa- pacnan p 1/2 n 
p 3 ; 2 ·auanoroa H 63 Cu . 

B nacTOJill.leii pa6oTe npeJlCTasneHI:d pe3ynhTaTbJ 3Kcne
paMeHTOB no raMMa·pacnany p 112 a p 512 -auanoroa a61 Cu. 
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3KCIIEPHMEHTAJibHbiE YCJIOBH.JI 

HAP aoJ6YJKAanHcL a peaKUHH 60Ni(p y) 6 Icu. Ma

UJeHb 60Ni l95'1o o6orameHHll/ TOlllliHHOH 20 MKzlcM7o6ny· 

ttanach nporoHaMu, ycKopeHHhlMH ua 3nexrpocraT~IttecxoM 

reHepaTope I Epmax = 5 M:JBI JIH<l> 0H}!I1. ToKH 

cocTaBnllnH 5-10 MKA. MoHoxpoMaTH'IHOCTh IIY'IKa ny'IUJe 
-4 

'!eM 5 ·10 . IlpH H3y'leHHH PI/2 -aHanora $yHKUHll BOJ· 

6yJK)leHBJI BJMepl!naCb B )lBalla3oHe 3Hepruii llpOTOHOB Ina· 

6opaTOpHall CBCTeMa /1830·1880 K:JB, B o6naCTB f 5 ; 2 • 

aHanora - 1650·1680 K:JB. IlpBBJMepeHBH <!>YHKUHH B036yJK· 

)leHHll raMMa-ny'IB c 3Heprueu 6onLUJe 3 M:JB perucTpupo-

aanach KpBCTannoM Na.)(Te) /100 X 100 MMI. 
Ilocne o6HapYJKeHHll B HJleHTH$HKauaa HAP raMMa

cneKTPhi ero pacna)la BJMepllnHch Ge( Li) ·JleTeKTOpOM 

06beMOM "40 CM 3 H perHCTpHpOBanHCh 4000-KaHanLHLIM 

aHanuJaropoM. 3uepreruttecxoe pa3pemeuue cocraanBno 

10 1<:JB )lnll raMMa-noHHii c 3Hepraeu 6,6 M:JB. CTa6Bnh

HOCTh cHcTeMhi - ±I KaHan I" 2 K:JB/ Ja 100 'lac pa6qThi. 

BpeMJI B3MepeHHll O)lHOrO cneKTpa COCTaBllllllO OT 10 )lO 

20 'lac. B npouecce BJMepeHHii cneKTPOB ocymecTanllncll 

KOHTpOnb Ja TeM, l-JT06bi JHeprHH npOTOHOB COOTBeTCTBOBaJia 

MaKCHMYMY peJOHaHca. 

<l>yHKUBll B036yJK,IIeHHll B peaKUHH 60Ni ( p )') B o6naCTH 

f ;fc • aHanora 6hina HJMepeHa B 1957 ro)ly B pa60Te /I() I . 

H,ueHru¢uxau.uu aHanoroBhiX peJoHaHcoa a 3Toii pa6ore ue 

npoBOJlBnocb. B o6nacTH p I ; 2 -aHanora paHee <l>YHKUHll 

B036YlKJleHHll B peaKUBB 60Ni ( py) He H3MepllnaCL, O,IIHaKO 

HJBeCTHbl BJMepeHBll $yHKUBB B036yJK)leHBJI B peaKUHB 
60

\ii(p, PO) C BLICOKHM pa3peUJeHHeM IIO llpOTOHaM /11/, 

B 3TOH pa6oTe 6binO ycTaHoaneHo, 'ITO npa JHeprHJIX npoTo

HOB E p = 1856 B 1875 K3BB036YlK)la!OTCJI)lBe KOMIIOHeHTLI 

TOHKOH CTPYKTYPLI aHanora p 
1

/ 2 , HeCYlliHe OCHOBHYIO CHny 

T> -cocTOllHHll. IlonoJKeHHe r512 
-aHanora onpe)len>~nocL 

cneJlYJOUIHM o6paJoM. B pa6oTax /S • 6 1 6Lino ycTaHoaneHo, 

'<TO aHanor OCHOBHOMy COCTOllHHIO oi Ni ( p 312 ) pacnonoJKeH 

Ha BLicoTe 6,4 M3B H 'ITO '!eTLipe peJoHaHca npa Ep = 

= 1588, 1599, 1605 H 1620 K:JB npe)lCTaBJlli!OT C06oiiKOMIIO· 

HeHTbi TOHKoii CTPYKTYPLI 3Toro aHanora. AHanor nepaoMy 

4 

BOJ6}')KAeHHOMY cocTOJIHHJO 
6

INi 168 K:JB, fs/2 I JIOIDKeH 

BOJ6ylKJiaTLCll npa 3HeprHJIX npoTOHOB E P " 1670 K:JB. 

B JToa o6nacTa JHeprau HJBeCTHO ABa peJoHaHca c JHep

rHllMB npoTOHOB E p ~ 1669 B 1674 K3B. MLI BJMepanu 

raMMa·crrexTpbi pacna.D.a o6oux peJOHaHcoa. OxaJanocb, tiTO 

ORB HMeJOT paJnH'IHLIB xapaKTep: B pacna,11e peJoHaaca 

E p = 1669 I<:JB ,IIOMHHHpyeT nepexo,ll Ha OCHOBHOe COCTOJIHBe 

13,2 -I, a B pacna,11e peJoHaHca E P = 1674 caMLIM canLHLIM 

llBJllleTCJI nepeXO,II Ha COCTOJIHHe 1310 K:JB 17,2-1. MLI 

C'IHTaeM, 'ITO peJOHaHC E p = 1674 K:JB HeCeT OCHOBHyJO 

'lacTL T > ·KoMIIOHeHTLI f 
512 

·aHanora. 

3KCIIEPHMEHTAJibHblE PE3YJibTATbl 

Ha puc. 1 H3o6paJKeHa <!>YHKUHll B036yll()leHHll ( p y) pe

aKuuu B o6nacTH p l/2 -aHanora. KpoMe JlBYX pe3oHaHcoa 

C E =1856 H 18?_3 K:JB, Ha6nJO,IIaBIIIHXCll B peaKUHH ( p, p t>) /II/, 

BH)leH eme O)lHH peJOHaHc npa 3HeprHH E p = 1849 K:JB, 

KOTOpLiii He B036}')K,IlaeTCJI C JaMeTHLIM Ce'leHHeM B peaKUHH 

(p, p O) • MLI H3MepHnH ClleKTPLI raMMa·pacna)la 3THX Tpex 

pe3ouaucoa. Pacna)l peJouauca E p "1849 K:JB xapaKTepeu 

)lOMHHHpy!OlliHM nepeXO)lOM Ha OCHOBHOe COCTOJIHHe, B OTJlH • 

'IRe oT pacna,lla Apyrax ABYX peJoHaHcoa, r)le raMMa·IIIHpHHa 

nepeXO,Ila Ha OCHOBHOe COCTOllHHe COCTaBnlleT 10~2Q'1o OT 

nonuoii: raMMa .. ~apauw. Y"'HTbiBaH3TB .n.auuwe, Mbi npaxo.nuM 

l< BLIBO)ly 0 TOM, 'ITO pe30HaHC Ep = 1849 I<:JB He llBJlJieTCll 

l<OMIIOHeHTOii TOHKOB CTPYKTYPLI p l/2 ·aaanora. IlonaLie 

raMMa ·IIIHpHHLI pe 30HaHCOB, yKaJaHHLie Ha pUC. 1, nony'leHLI 

H3 aHallll3a cnexTpoa raMMa-ny'leii pacna,lla pe3oHaHcoa. 

B JIQ6A. 1 IIPHBO)lJITCll 3HeprBH, OTHOCHTenLHLle HHTeH

CHBHOCTH IAnll $OTOllHHHiil H H,lleHTH$HKaUHll BCeX raMMa· 

nHI<OB Anll pacna,lla pe3ouaucoa E P = 1856 a 1873 K:JB. 

Ilo)lo6HLie AaHHLie Jlllll pacna,lla peJoHaHca E P = 1674 K:JB 

npBBe,lleHLI B 11a6A. 2. .l(nll cneKTpa Kall()loro pe 30HaHca 

HRMB nocTpoeua cxeMa pacna.ua, c6anaucaposauuaJI no 

3HeprBH H HHTCHCHBHOCTB. CXeMa pa3pJI.Q.KB HHJKOllC)I(allUIX 

COCTOJIHBii, nonyqeHHRJI H3 pacna.ua 3THX peJOHaHCOB, Ta~aJI 

JKe, KaK H nony'leHHall H3 pacna)la p 
312 

-peJoHaHcoa 61, 
B 3.Q.CCL He npaso.n,BTCJI. CxeMbl npH.Moro JaceneHBJI cocTos· 
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Nr 

,000 

•ooo 

3000 

r-o,60" 
Ep•1&lf9.c:~& 

r·o.•o•6 

\'!\'~ 
I , 

.F 
/ 

r.o,2o•! 
Ep•t873 ••6 .. 

\, 

2~0 1_ 
,.,oo uzoo 1 llll4· 

Puc. 1. <Z>yHr<liUR 6036yxoeHUR p 112 ·aHaAoza a 61 Cu. 

HHB npeJICTaaneHhl aa puc. 2 Jlllll p 1; 2 -aaanora H aa puc. 3 
Jlllll r 5/2 -aaanora. B Jta6A. 3 /Jinll p I /2 -aHanora/ 

H B Jtai5A. 4 /Jillll ( 5/2 •aHanora/ npe)ICTBBllCHhl: OTHOCH· 

TCllhHhiC HHTCHCHBHOCTH npl!MOI'O 3aceneHHll ypOBHCB, OT· 

HOCHTeflbH~e HHTeHCHBHOCTH, paCCqHTRHHWC HR onBH npo· 

TOH, napUHRJlhHLIC raMMR""WHpHHbl H COOTBCTCTBYIOllJ,Be ae· 

nH'IHHhl B( Ml) . napuHanLHhle raMMa-IUHpHHhl nony'leHhl 

H3 HOpMHpOBKH HB pe 3YllLTaTbl pa60Thl / 6 / ITO H3y'ICHHIO 

P3 jz ·aHanora, KOTO)lhl' B CBOIO O'ICpCJih HOPMHPOBBHhl Ha 

pe3yllhTBThl pa60Thl O • llorpCWHOCTh ITOllY'ICHHhiX nap• 

UHanLHhlX raMMB"WHPHH Mhl OUCHHBaeMB20-25*. BenH'IHHhl 

B( Ml), KaK H B pa6oTe 16 1, HaBJICHhl a npe)lnonoJKCHHH, 'ITO 

6 

nepeXOJihl -

'IHHhl B( Ml) 
'IHCTLie MI. Ha puc. 

Jlllll pl/2-H [5/2 

4 H 5 npe.llCTaaneHbi aenu • 
·ananoroa. 

11> = !856 ••• 

Ex= 6624,2 ± 2,1 R3B 

E)' :J~ 
422,7 61 
4?4, 9 936 
689,1 31 
694,5 I4 
751,9 130 
933,? 15,4 
969,5 2?8 
II84,8 39 
1309,8 ?4 

1393,3 

14SS., 9 
1501.9 

1612,2 
163?, 4 
!659, 4 

!7!6,8 

!?59,3 
18!5,8 

18?2,8 
1881,0 

1906,1 
1932,? 
1995,? 

122 

3! 
34 

23 
3! 
II2 

28 

19 

52 

22 

I4 
102 
61 

Ta6JIIIIUB I 

E c:: I8?3 Ran rtneuTHlf!HRatt~~ 
p + Ex = 664!,? - !,6 K3R 

E.r :J.r 
424,3 23 
4?5,0 405 
69!,! 48 

933,2 9,5 
9?1,2 20? 
II85,4 ? 
I3II,8 136 
134.1,3 
!393,1 
!4!2,! 
1429,8 
1455,3 
1504, I 
!53? ,3 
154?,! 
!613,2 
1640,4 
!661.? 
!7!2,0 

!?33,3 
!?44,9 

1833,3 

!883,3 
1896,7 

1930,2 
!998,5 

31 
90 
14 
36 
2! 
48 
!5 
15 
?I 
?6 
?8 
36 

55 

29 

!9 
!9 

29 
8! 

E r Ez. ) l7 - t. tf / 
235?-1932 
4?5 - 0 
1660..9?0 
2358-1660 
2840..2089 
1904-9?0 
9?0 - 0 
1660..4?5 
!3!0-{) 

1394- 0 

1932-4?5 
24?3-970 
2933-1394 

2089-4?5 

!660-{) 

1?32-{) 

( 2840-{)). 
(2857-{))" 

2358-4?5 

1904-0 
1932-{) 
24?3-4?5 

7 



" 20!2,8 (3035-0) 
203!,5 33 

(3065.<J): " 204!. 4 2045,5 
3!48,4 ( '1:. -2473) 2065,7 2068,3 (3092-0) 

3243,6 ( 'Z.- -2358)" 2085, I 6! 2089,8 !4 2089-0 
3270,2 329!,! ( 0 -2840) 1 

2207.7 35 2684-475 
" 3273,4 50 3275-0 2255,4 (3275-0) 

3366,7 62 ( '"' -3275) 
" 2327,4 42 

" 35!6,9 3533,3 ( '& -2089) 2347.5 ( '(_ -3275) 
3530,5 77 ( 'C -3092) 2459.5 35 2457,7 62 2933-475 
3559,1 97 3580,1 45 ( '(_ -3065) 2481,] !0 2476,4 CJI86. 

" 3672,1 ( '"' -1932) 25Il, 7 ( '(_ -3092) 
3704,8 33 ( '1:. -2933) 2524,8 (3035-0) ' 

" 3732,6 18 253?,8 2554,5 ( 't. -3065) 
3798,3 67 ( z: -2840) 2550,2 43 3020-475 

3834,5 10 ( 'Z: -3035): " 2564,8 
3940,5 ( '& -1660) 2585,7 ( 'l, -3020) " 

4168,3 90 ( 'l- -2473) 2670,0 ( '& -2933) 
4217,4 33 2684,4 85 2684-0 

4493,9 30 2684,] ( '1:. -2933)" 
4535,6 17 4554,0 24 ( 'Z:. -2089~ 2698,8 52 4635,7 ( 'Z:. -970) 2712,2 56 
4693,5 46 ( 'z: -1932) 2741,6 49 

" 4973,9 55 2763,3 ( 'Z: -2857)" 
( 0 -47~) " 5126,3 5143,9 2759,8 2778,0 ( 0 -2840) 

5606,8 5623,8 ( 'Z:. -0) 2716,4 54 
5642,5 ( '1:.- -475)

0 

28Il,6 20 
2822,6 20 
2837,3 roo 2842,3 43 2840-0 ilpiiMellaRBe: B rpacJie "H.IleHTi$maroaa" o6osaaqemre ( 7.,. - Eypl 

2853,3 157 2857-0 C00TB8TCTBYeT 4oTOnHRJ ~ -nepexo~a C peso-
2888,7 47 

• aaaca aa .n:aamd: ypo:sea11, { '!... - ~) 1 - mmy 
2923,2 ( 'Z:- -2684) o~o~oro asneTa ,nng ,naHHoro nepexo,na a 
2964,3 45 I ( 'Z.. - ~}" - DBRy JlBOIHoro BHJtera. Q6oaaaqe-
3022,2 78 3020-0 

BliJI (J!r - Ez), (J!r - Ez)' B ( Er - Ez)" COOT-3034,9 78 3035-0 
B8TCTByDT ~TODBRy, DBRBW O~OqftOrO B ~OIRoro 3047,4 78 
BHXOTS AXR oepexo~a ( Er - Ez). 

3060,0 78 3064,9 38 3065-0 
3091,8 85 3092,2 31 3092-0 

8 
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Puc. 2. 3aceAenue ypoeneii 61 Cu cHAP p 
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TS01!llll8 2 

Ep ~ 1674 ROB 

Ex~ 6449 ± 3,5 R3B 

E~ 'Jr ff.neHTlllj>II1CO!lM 
E,- Ee:, (1.-E'j/') 

475,8 I67 475 - 0 
493,7 22 
631,I SI I942 - I3IO 
796,3 27 3002 - 2203 
835,2 30 
859,9 I9 
892,7 31 2203 - 1310 
932,6 44 I904 - 970 
968,3 775 970 - 0 
984,6 29 2295 - I3IO 
II84,8 20 I660 - 475 
!206,0 27 
I234,9 72 2203 - 970 
1280, I 30 
I29I,O 30 
I309,6 I84 I3IO - 0 
I332,6 25 
1365,2 54 2336 - 970 
I394,I 72 I394 - 0 
1407,9 27 
142?,8 IS 2399 - 970 
I508,5 40 2473 - 970 
I608,5 42 3002 - I394 
166I,I 44 I660 - 0 
1730,9 72 1732 - 0 
1763,8 13 2728 - 970 
1779,3 86 
1997.9 22 2473 - 475 
2355,I ( 'Z:,- 3065) " 
2430,0 ( '1:. - 3002) " 
2585,9 50 2584 - 0 
2700,1 ( '!:.. - 2728)" 

• 2950,3 ( '"Z- - 2473) 

12 

3062,1 27 3065 - 0 
309I,O 29 3092 - 0 . 
3228,I ( 'Z-- 2203) 

3380,2 ( 't.- 3065) 

3409,6 22 
3430,8 16 
3450,0 I8 ( c. - 3002) 

3608,3 20 • 
3696,7 ( '1:-- 1732) 

3721,8 29 ( '-- 2728) 
3740,9 ( '2:- 2203)' 

" 3770,5 ( 'l.-- 1660) 

3978,5 47 ( '1: - 2473). 
4035,0 ( 't.- 1394) . 
4II7 ,5 ( '"Z-- I310) 

4244,0 47 ( 't.- 2203~ 
4454,8 ( '1:- - 970) 

4542,0 27 
4625,3 ( '!:.. - 1310). 

4794,7 25 ( 't. - I660~ 
4947,0 ( c. - 475) 
4965,0 ( ·z:_ - 970) I 

5063,0 I6 ( 't. - 1394) 
5!37,6 ( '1: - !3!0) 
5432,8 <'<--o>" 
5476,9 32 ( '(; - 970) 
5936,2 ( "l: - 0). 

3AKJIJOqEHHE 

~eTBAbHLiii BHanH3 HOAy'leHHLIX peJyAbTBTOB 6y)leT C)le• 

nan H03)1Hee. B HBCTOXUieii pa6oTe OTMeTHM cneAYIOUiee: 

l. HJ 3Ha'leHHB ft Ail" tJ-nepeXOAOB 
61 

Cu -
61 

Ni 

MO>KHO nony'IHTb /5 I aenH'IHHLI B ( Ml, a ) , J<OTOpLie xapaJ<Te

pB3~T BKna~ CDHHOBOi qacTH B raMMa·nepexo~ C COoT~ 

BeTCTBYJOIQero auanora Ha OCHOBHOe COCTOJIHHe 
61 Cu . 

Pe3ynhTBTbl ABHLI B •a6A. 5. BnAHO, 'ITO na6niOAaeTcx ne

nnoxoe cornacne Me>KAY aenH'IHHBMH B ( Ml, a), BLI'IHcnen • 

HhiMB 83 log ft , H 3KCDepHMeHTallbHWMB 3Hal.feHBJIMB 

B ( Ml) . 3TO CBHAeTenbCTByeT 0 MBA OM BI<ABAe e - 'IBCTH 

B onepaTOp Ml raMMa·nepeXOAa B cornaCHH C OAHO'IBCTH'I' 

HLIMR OlleHJ<BMH /2/, 
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Eyp 

'"6 

E, •1856 "! 

E' • 6624,2 x.! 

3000 ~~~~~=--

2000 

1000 

2 • • 

p'h 

r-

1-

2 

Ep·l873 ••& 
c. 66; 1,7 ••6 

; • 
B(Mf)tO'JI.' 

Puc. 4. BeAU'IUHbl B( Ml) OAR HAP p 1/Z • 

2. IIpe)I.CTaanxeT HHTepec cpaBHHTb nepexo)l.bl THna 

aHanor-aHTHaHanor Jl.llll p 112 - H f s(z -aHanoroB. AHTH

aHanoraMa MoryT C'IHTaTbCll COCTOliHHll 475,0 K3B ( p S/2)H 

970 1<3B ( f- 1.,) ,HMeiOlliBe 6onbWHe CITeKTPOCKOITH'IeCKHe 4JaK • 

TOphi. B n.R~Oii KonoHKe ma6A. Snpuao.n.RTCH 3KcnepRMearanL· 

Hble senB'IBHbl B(Ml) Jl.llll nepexo)l.a aHanor-aHTBauanor. 

B wecroH KonoHKe npuse.u.eHbl pe3ynLraTLI pacqera no ciJop

Myne, npHBe)l.eHHoii B pa6oTe 1 12 ~ Pe3ynbTaTbl cosna)I.BIOT 

C T01.1HOCTbJO Jl.O MHO:>KHTCJHI 2. 
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E, 
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Ep= 167~ "'' 
f"= 6H9••1 

-f====-

2000 

E 
woo '1--

0 

E w•& 
B(Ml) !Of: 

h. 

• 

Puc. 5. BeAU'IUHbl B( Ml) OAR HAP f 5 /Z 

3. lf3 puc. 4 BBJI.HO, 'ITO nepeXOJI.bl c p 1; 2 -aHanora 

KOH!IeHTPHPYIOTCJI HB COCTOJIHBll B o6nacTH 3HeprBii B036y)l(· 

)l.eHBJI oKono 3 M3B. EcnH roaopBTb o canoaoii ljJyHKIIBB Jl.nll 

M 1 raMMa-nepexO)l;OB c aaanora, TO MO>KHO cKa3aTb, 'tTO 

B Heii Ha6nJO.liBeTCJI MaKCBMYM npH 3TOH 3HeprHH B036l)I(Jie

HBJI. IJO)I.06HbiH 31jJcfleKT 6blll 06Hapy)l{eH B pa6oTe / 1 9 

ITO)I.TBep)I(JieH B pa6oTax / 13
' !4/. 31jJcfleKT o6'bJICHJieTCll TeM 

o6croarenbCTBOM, qro npH M 1 raMMa- pacna.n.e aaanoros 

HHTeHCBBHO 3aCCJ1JUOTCJI COCTOJIHBJI TUna llOllJipR3aUHH OCTO· 

sa. 
ABTOpbi npHHOCHT HCKpeHHIOIO 6naroJI.BPHOCTb .H. D)I{OCKo, 

A.Co.'!TaHy, 3.repnaKy, K.Byii!leKy 3a noMOlllb B npoBe)l.eHBB 
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