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Sa DOCJI8'AHHe ro]U:I H8KODJI8H o6mHpHl,ln axcnepHM8HTaJIDHHll 

u~TepHan no cBottcTBaM ocHOBHHX H Boa6yx'AeHHHX cocToHHHff H'A8P B 06-

nacTH C M8CCOBHM tlHCJIOI.I ISO ~A~ I90. 9To CTHMYJIHPOB8JIO HCCJI8'AOB8HHe 

'A8HHOff rpynnH H'A8P C TOtlKH apeHHH paaJIHtlHWC MO'A8JIDHHX DP8'ACT8BJI8HHtt, 

B tl8CTHOCTH, B pa1,1xax CBepXTeKyt1ett MO'A8JIH H~pa, OCHOB8HHOff Ha nony

MHKPOCKODHtleCKOM DO~O'A8• 

CBepxTeKyqeff MO'A8JIDD aTOMHOro H'APa H83HB88TCH MO'A8JID, r~e Ha

PH'AY co CP8'AHHM noneu H'AP8 YllHTHBBDTCH OCT8TOtlHHe B38HMO'A8ffCTBHH, 

npHBO'AflmHe K napHHM xoppeJIH~HHI.I CBepxnpOBO'AHmero THna. B CBepxTeKy

qeff MO'A8JIH YllHTHBBDTCH MYJIDTHDOJID-MYJIDTHDOJIDHHe BSaHMO'AeffcTBHH, npH

BO'AHII(He K KOJIJieKTHBHHM a~KTBM. 

MaT8M8THtl8CKOff OCHOBOff 'AaHHOff MO'A8JIH CJIYEHT M8TO'A npH6JIHEeHHO

ro BTOPHtlHoro KB8HTOB8HHH, DP8'AJIOZeHHHff H.H. EoroJID60BHM/l/, Hue

TO'AH, paaBHTHe npH DOCTpoeHHH TeopHH CBepxnpoBO'AHMOCTH/
21. 

TeopHH napHHX KoppeJIH~Hff B BTOMHWC H'AP8X 6Hna C03'A8H8 Heaa

BHCHMO B.r. CoJIOBDeBHM/3/H C.T. EeJIH8BllM/4/. 
nHccepTanHH DOCBHmeHa H3Yt18HRil CBOffCTB KOJIJI8KTHBHWC H8pOT8-

qHOBHHX COCTOHBHff t1eTHO-t1eTHWC H Het1eTHHX fl'A8P B 06JiaCTH C MaCCO

BHM tlHCJIOM 174 ~A~ 190 B pa11KaX CBepXTexyqeff MO'A8JIH. Hapfl'AY c 8THM, 

M8TO'AOM 06onot1et1Hoff nonpaBKH, DP8'AJIOX8HHHM B.M. CTPYTHHCKHM/5/,6H

JIH HCCJI8'AOB8HH paBHOB8CHHe 'A8~puaqHH OCHOBHWC H B036YE'AeHHWC coc

TOflHHff tleTHO-tleTHHX H HetleTHWC fl'A8P• Mayt1eHH 8HrapMOHHtl8CKH8 acp

W8KTH B t1eTHo-t1eTHHx H'Apax. 

B rJiaBe l 'AHCC8pTanHH Ha OCHOBe Pfl'A8 o6aopoB H MOHorpawnn/B, 9/ 

H3JIOE8HH OCHOBHHe DOJIOE8HHH CBepxTeKyt1eff MO'A8JIH H'Apa. 

B 8TOff MO'A8JIH B38HMO'AettcTBHe M8X'AY HYKJIOH8MH paa'A8JI8HO Ha TPH 

qacTH H raMHJIDTOHHBH ·aanHCHB88TCH B BH'Ae: 
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Ii.= Ila•' • Hr,!• .,. H C• ff', 
(I) 

fl~. - cpe'AHee none·H.Jlpa. B § I rnaBH o6cyz'AaeTca BH6op weHoMeHono

rHqecKHX noTeHnHanoB, Ha 6aae KOTOPl:lX Lili paccqHTSBaeu CXeL!S O'AHO

qacTHqHl:lX YPOBHeff H BOnHOBl:lX ~YH~Htt, HCnOnbayeuse npH pemeHHH ra

MHnbTOHHaHa (I). B 'AHCCepTanHH HCCne'AOBaHHH llPOBO'AHTCH Ha 6aae MO'A8P
HH3HPOBaHHOrO noTeHnHana HMbCCOHa/6/ H peanHCTHqecKoro llOT8HqHMa 

CaKCOHa-By'Aca, HMeDmero KOHeqHym rny6HHY H paaMHTHff Kpatt/7/. 

1/1",;11, - B3aHMO'A8ffCTBHe, npHBq,ll;Rl]lee K napHSL! KoppenanHHM HYKJIO

HOB CBepxnpOBO'AHmero THna, paccMOTPCHO B § 2. B 'AHCcepTanHH L!aTpHqHSe 

aneueHTH OT H,.,, no co6CTBeHHHM BonHOBHM WYH~HHL! cpe'AHero nonn cqH

TaDTCH llOCTOHHHLIMH. 

llto.11 (§ 3}-cO'A8PlltHT MynbTHllOnb-MynbTHllOnbHOe B38HL!O'A8ffCTBHe 

H OTB8TCTB8HHO aa KonneKTHBHHe CB?ffCTBa H'Aep. B npOB8'A6HHl:lX Hccne

'AOBaHHHX yqHTHBanHCb KB8'APYTIOnb-KBa'ApynonbHOe H OKTynonb-O~ynonb

Hoe B8aHL!O'A8ffCTBHH. 

BapHanHOHHliff L!8TO'A nonyqeHHH ceKynHpHl:lX ypaBHeHHff H M8TOJU,I 

OTLICKSHHH C06CTB8HHHX aaaqeHHff 8HeprHH H BOnHOBHX WYHKnHff raL!Hnb

TOHH8Ha CBepxTeKyqeff L!O'A8nH ~'APB (I) HanoJJteHLI B § 4. 

PeaynbTSTLl,nonyqeHHHe HaMH B 'AHCcepTanHH,HanaraDTCH B nocne'Aym

IllHX (Il-Y) rnaBax. 

Bo BTOpoff rnaBe, OCHOBSHHOff Ha pa6oTe/IO/, O'AHoqacTHqHHe CX8MLI 

ypoBHeff H BOnHOBHe WYHKnHH, nonyqeHHLl8 Ha 6aae noTeHnHana CaKCOHa

By'AC8 (c napaueTpaMH,llPHBe'AeHHID!H B Ta6nHne I),HcnonbSOBanHCb 'AnH 
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H3ytl8HHH paBHOBeCHl:lX 'A8~puanHff OCHOBHl:lX H B036yz'AeHHl:lX COCTOHHHff 

qeTHo-qeTHl:lX H HeqeTHl:lX H'A8P HayqaeMoff HaL!H o6naCTH ~ep. 

Ta6nnya~ I. 

---------------- -----
A -¼,,_ M$J 2', r" ~~ ~"" ------

HeffTPOHLI I8I 43,4 0,40 · 1,26 0,593 

IlpOTOHH I8I 59,8 0,33 • I,24 0,593 

0'AHoqacTHqHSe cxew ypoBHeff 6snH nonyqeHs npH yqeTe reKca'Ae

KanonbHoro qneHa B paanOllt8HHH pa'AHyca B8KTOpa H'A8PHOff llOBepXHOCTH: 

/i(tJ} = /<,, (i~j!o 'fz,,[tJ),. ~D Y~o (6)) • 
(2) 

l{na onpe'Aenemrn fl H /~o npm&eHnnca MeTO'A o6on~qe,rnoff 

nonpaBKH, npe'AnOllteHHliff B.M. CTPYTHHCKHL!/5/. 9THL! ze L!8TO'AOM 6HnH 

onpe'AeneHH paBHOB8CHLle napaMeTpli 'A8~p1,1anHH B086YJ!t'A6HHl:lX COCTOHHHff 
e. e 

ft H ./t• 
PeaynbT8Tli Hccne~OBSHHff, npOB8'A6HHl:lX B aToff rnaBe,cBO'AHTCH 

K cne'AJmmeuy: 

a) B H'AP8X HCCn8'AJ8L!Off H8MH o6naCTH J,, yueHbmaeTCH C POCTOM 
,ri-;~ ,9c 

uaccoBoro ucna It OT flo = 0.26 'AnH r'i 'AO O,II 'AnH O,j 
( 

,u 1Sv /)) 
Tnzense HSOTOllli OCL!HH o~ J r..,q , BOSMOlltHO, HL!8DT OTPHnaTenbHYJll 

(/1,o~ 0 } paBHOBeCHYID 'A8WOPManHD OCHOBHOro COCTOHHHH, O'AHaKO B nH

TepaType noKa He HL!66TCH 8KcnepHM8HTanbHHX 'A8HHHX O aHaKe ./320 
'ARR STHX HSOTOllOB. LILI orpaHHqMHCb nayqeHHeM H'A8P t paBHOBecHSe 

'A8~pManHH KOTOpl:lX f,; 0 > 0 • 

l{o6aMeHHe HeqeTHoro npoTOHa K qeTHo-qe~HOMY OCTOBY npHBO'AHT 

K 6onue11y yL1eHueHHD
0

/!,; HeqeTHoro H'Apa no cpa:eHeHHD c 'A06aBneHHeM 
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HeqeTHoro HenTpoua. 9To CBHaaHo c 6onee nonHw aanonHeHHeM npo-.. , 
TOHHon o6onoqKH H, COOTB8TCTB8HHO, C 6on1>mHM H3M8H8HH8M O'AHOqacTHq-

irax IlPOTOHHliX aueprHn npH H3M8H8Hlili .,/w • BenHqHHli /w OT ll'APB 

K ll'APY M8H81JTCH HeauaquTenl>HO B npe'Aenax OT fio~ -a()f 'AO -0.06 

( BO Bcex nayqaeMHX HSMH ll'APBX .li'o<O ). 

6) 'AnH B036Yll'AeHHliX COCTOHHlin 54rJ, 532/, 4041, 402fueqeTHO

-npOTOHHliX H 505/, 5031- ueqeTHo-uenTpOHHliX ll'A8P paBHOB8CHHe 'A8-
i e o 

\I)opMaUHH ,/;,,; H flu OTnHqaDTCH OT _/4 li /,-,,', Xap8KT8pH3YJ)ll(liX 

OCHOBHHe COCTOHHHH 3TliX H'Aep. B Ta6nHUe 2 IlPHB8'A8Hli BenHqliHli 

1/-"' -=.1:.. -.1:. ) ~.1 .. 0 :,A: :fi/ 'AnH H8KOTOPHX BOa6yZ'AeHHliX li30TOilOB. 

~enaeTCH BliBO'A O Heo6XO'AHMOCTR yqeTa BnHHHHH 8Toro a\I)\IleKTa B cnyqae 

3HaqHTenl>HNX &/ Ha H8pOT8UHOHHli8 COCTOHHHH ll'A8P• 

Ta6nH~ 

------~-------------~- ---------- ,--------------
HAPO 

177 Tc._ 

179 Ta.. 

181 Ta.. 

183 To.. 

S"l/fJ 

d/1"-t: A/::~---
0.04 a.or 

0.04 a.or 

0.04 a.or 

0.04 a.or 

5J .2 I I 1/tl.Z t _______ _.,. ______________ _ 
A _/,e., ----~/+-~-L:f--: __ AJ1:_" ______ _ 

0~03 

0.03 

0.03 

0.03 

o -a.or 

o -a.or 

0 0 

a.or o 

a.or 

a.or 

a.or 

a.or 

-----------·----- -------------------
B 'AHCC8PT8UHH npHBO'AllTCH Ta6nHUH nonyqeHHHX aHaqeHnn.13"" H/;p 

'AnH BCX qeTHo-qeTHliX H ueqeTHWC HA8P HSyqaeuo~ HBMH o6naCTH HA8P, 

a TaKEe I:,. J,/.D H 6 j'f() Anfl HeKOTopwc COCTOHHHlt ( C IISKCHManl>HWIH t,. ./ ) 

'AnH BC8X HeqeTHHX ll'A8Po 

B rnaBe ID Hayqelill HepoTaUHOHHHe COCTOHHHH 'A8\I)opllliPOB8HHHX 

qeTHo-qe!'HHX ft'A8P B o6nacH r?4 t:.A ~ 19ofII/. 
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Hccne'AOB8HH8 cneKTpOB B036YEA8HHH qeTHo-qeTHliX ll'ASP npOBO'AHnOCl> 

Ha 6aae O'AHOqacTHqHmc noTeHUHanoB CaKCOHB-BY'AC8 ( c napaMeTpaMH, 

npliB8'AeHHWIH B Ta6mtUe I) npH , /J-,0 : 0 H fio • -aoJ H MO'A8PHH3HPO

B8HHOro IlOT8HUHana HHnl>CCOHa. 

B pawKaX CBepxTeKyqett MOAenH fl'APB 6NnH BNqHcneHN aueprHH, 

BOnHOBl,18 \I)yHKUHH li BenHqHHN 8(E.Z) '8(£3} AnH nepB!nc 'ABYX KBB;ztpy-

/( J;' 1- + ,,,fi - - -
nonl>HliX c =O H 2 H OKTynonl>HliX c ~ = 0, I H 2 COCTOHHHn 

qeTHo-qeTHHX HAep. BNqHcneHHH npoH3BO'AHnHCl, C HCnon1>aOB8HH8M cne

]U'J)IIIHX KOHCT8HT napHoro ( t;,,,,) H MyJll,THilOBl>Horo { -¥'
17

; B38HMO'AencTBHn: 

GN = 0. 11/0 m6 

GI' ~ o. 110 ml 

z r,J ~ .2. o ll - ,,,, ,of...,, • 

;ie 01 = O.Of 11 ••/, ,.,,f,..,,.,. 

ITonyqeHHNe HSMH KOHCTSHTN OCTaToquux B38HMO'AencTBHn HSXO'AHTCH B 

cornaCHH C auanorHqHliMH KOHCT8HT8MH, nonyqeHHNMH npH Hccne'AOBaHHH 

c1rn1,Ho.n;eqiopIDtpo:BaHHNX HA8P B o6nacTH ISO t A ~174. 

PacqeTN npaBHnl>HO nepe'A8JlT T8H'A8HUHll YM8Hl>fil0HHH 3HeprHH nepBliX 

/(~1r cocxoaaHn c pocToM uaccoBoro qHcna II , XOTH 'AnH HeKoTopsx H'AeP 

nonyqeHHNe SHeprHH y- BH6paUHOHHliX COCTOHHHlt 38Blifil8HN. Ilonyqea-
+ 

HNe aueprHH nepBWC O COCTOHHHn H8CKOnl>KO xyEe cornacYJ)TCH C 3KCne-

PHM8HTanl>HWIH 'ABHHNMH. 

/( !, ,. + 
PaccMoTpeHHlie HHllattmHe = 0 , 2 COCTOHHHH HBnHIDTCH B 

60~1>mHHCTBe KonneKTHBHNMH, Bax BOnHOBNe \I)yHKUHH 'A80T BM8'A 6on1,

moe qHcno 'ABYXKB83HqacTHquwc KOIIIlOH8HT. B Ta6nHUe 3 npHB8'A81ill peayn1,

T8TN BNqHcneHRlt nepBoro KOPHH ceKynHpHoro ypaBH8HHH 'Anfl COCTOHHHn C 

K,; =O+ ,2+ H 2- 1ta 6aae MO'A8PHH3HpoBauaoro noxeauHana HHn1>ccoHa{tV) 

H noTeHUHana CaKcoHa-By'ACa ( 'v✓.--,f.) • Ha Ta6nHUN 3 BH'AHO, qTQ COCTOH

HHH C 1/,1,- OilHCNB81lTCH 'AOCTBTOqHo xopomo B paMKaX Hamero IlO'AXO'ABo 

PacqeTN OKTynonl>HNX COCTOHH1d1 c /(rr = o- H 1 - noKaaanH, qTo 
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Ta6JIH!ll!.2• 

-----·------.--------Jt':r=O,. 
H.ztpa 

f'a..c, t l"'f, l"H 

}/lc!li. \Jfl·f. IV 

I74Y( II,32 l,O I,3 

I76y, I I,2 I,5 

I78y( I,2 I,4 

I76Hi1I,I49 I,2 

I78HJ II,!97 I,4 

IBOHf I I,3 

178\,/ I, 2 

!80\./ 0,908 I,4 

I82V I,!80 I,3 

!84\v' I,004 I,3 

!86\./ 0,880 I,4 

I820s 0,8 

!8401 

IB6as 

0,8 

0,8 

I,2 

I,5 

I,4 

I,I 

I,5 

I,4 

I,6 

I,4 

I,I 

1,2 

I,I 

t'r=.r ,f''=2-

)kr:/1, 

'--;~-;;;-;--
'v/·J. ,,.✓. 

--r~7,, r~ .,..,.}-z
.)Kt!f, 

\✓.·J ,.v. '----+------------
I,63 I,6 I,6 

I,254 1,4 1,5 

l,l 1,3 

1,342 1,7 1,6 

1,174 1,5 1,5 

1,199 1,2 1,3 

1,7 1,5 

0,828 1,5 1,4 

1,222 1,2 1,2 

0,904 0,7 l,O 

0,730 0,7 l,l 

0,892 1,4 1,3 

0,94 l,l l,l 

0,768 0,6 0,8 
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1,321 1,3 1,4 

1,4 1,4 

2,1 2,1 

1,250 1,2 li3 

1,280 1,3 1,3 

1,7 1,8 

1,044 0,9 I,2 

1,005 I,O 1,2 . 

l,29 1,2 1,3 

l,22 1,2 1,3 

0,951 I,l 1,3 

1,4 1,3 

1,7 1,9 

1,7 1,9 

~~-. \ 
'< 

' 
:' 

~

j 

' 

l 

'i 

),-

H8CKOJil>KO CWil>Hee KOJIJI8KTHllH8HPOllaHil COCTOHHHH C /( =,2- no cpall-
aemm c COCTOHHHHIIH c ,,rfo- H 1- • COCTOHHl'IH c J(;;q- ll .ztaHHOit o6Jiac

TH H.ztep JieZaT cpallHHT8Jil,HO llilCOKO. C 8THK, IlO-llH,llHIIOIIY, CllH8aHil 

TPY.ItHOCTH HX 8KcnepHll8HTaJI1>Horo oOaapyxeHHH. B cneKTpe ll086yx.zteHHl:lX 
11, /ft./ F -

COCTOHHHit l{f Hait,ll8HO COCTOHHHe C /<'" 0 C SHepr:irntl l.642 Nall, 
' w -

tITO COllila.ztaeT c pactieTOll, H COCTOHHHe c /{ = i -l. 742 Nall, 

tITO H8CKOJil,KO llllme, tI81l npe.ztcKa8IlllaeT pactieT. 

HeCMOTPH Ha TO, tITO peayJil>TaTil, npHllO,llHMile ll Ta6JIH~e 3,noJiy

tI8Hil Ha 6aae paaJIHtIHl:lX noTeH~HBJIOll, aHeprHH nepllilX o.ztHOWOHHlilX coc

TOHHHtl OTJIHtIBDTCH H88HatIHT8Jil>HO. 

J!JIH llC8X H.ztep 6IlJIH HCCJI8,ll0ll8Hll .llllYXKlla8HtI8CTHtIHil8 COCTOHHHH 

llilJIOTl> ,llO saeprHH 3 Mall. B pa6oTe/l2/ npHll8]);8Hil IlOJIYtI8HHil8 .llllYXKlla

"' 8HtiaCTHtIHile COCTOHHHH ,llJIH II; • 
B ,llHCcepTa~HH IlPHlle.zteHil ll llH,lle Ta6JIH~: 

a) saeprHH nepllllX .llllYX O,llHO~HOHHl:lX COCTOHHHtl cf»= o+, 2+, o-, 
r H 2-. 

6) noJiytieHHile /3(£2) H 8(£3} C t',(I : o,_z ; 

ll) KOMilOH8HTHiltl COCTall llCeX pacctIHTBHHl:lX COCTOHHHI tieTHO-tI8THl:lX 

H.ztep uayt1ae11oit o6JiaCTH. 

Ilpcille.zteHHHe pactieTil IlOK888JIH, llTO HHSatlmHe Klla.ztpynoJil>Hile HOK

TYilOJil,Hile COCTOHHHH H.ztep B o6JiaCTH 174 ~A~ !86 ,llOCTBTOllHO xopomo 

OllHCilllaDTCH ll pa11xax CllepXTeKytietl MO,ll8JIH H.ztpa. Cy~eCTllyJO~He aKcnepH

M8HT8Jil,Hile ~aHHile no ll086yx.zteHHilM COCTOHHHHM THZeJil:lX H80TOllOll 

OCUHH 06 " l/:s (
1ft ,,,, ) 

ae npoTHllopetiaT noJiytieHHHM npH _A.>o cneKT-

pau ll086yz,IleHHH, HO H He Il08ll01IHDT O,llH08HatIHO npHilHCBTl> Hll llOJIOZH-. 

TeJil>HOe SHBlleHHe fio > 0 • 

Heo6XO,llHKO OTM8THTl>, tITO pemaeuoe HBIIH ll ill rJialle ceKyJIHPHOe 

ypaBH8HHe .ll1JH ll8THO-tieTHHX H.ztep 'IlOJiytJ8HO ll npe.ztnOJIOZ8HHH, tITO 
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npHMeCH ABY*HoHHWC cocTOHHH2 K OAHOWOHOHHWI BORHOBWI WYHKIUlHM 
~ 

Mami. 
B npOTl'IBHOM cnyqae aeo6XOAHMO yqHTl1B8Th T8K H88l1B8eM11e aarapuo-

HHqeCKl'l8 nonpaBKl'I. 

B rnaBe IY paCCMBTPHBa!lTCH npHMeCH K H8H6onee HH8KOMY OAHO(f/o

HOHHOMY COCTOHHHD ABY*HOHHllX KOMnOHeHT B qeTHo-qeTHOM Ae(f/opMHpo

BBHHOM HApe. Hs:eecTHo/13/' qTo B cnyqae CHJll,HO~ecjJopM1tpoBaHHl1X Mep 

T8Klte nonpaBKH B8ChM8 M8Rl1 H HX MOJKHO He yqHTl1B8Th. Ho nocKORhKY B 
"" ,,. "to ,,. 

AHCcepTaitHH HccneAYJ)TCH T8KH8 HAPB K8K ' \JI ' \11/ ' 1 ' 01 ' 
1ft ,;co C1 H ~ 'He OTHOCH~HeCH K o6naCTH CltRhHO~e~OpM1tpOBaHHl1X 

H'A8P, OK888ROCh aeo6XO'AHMl,IM BllHCHHTL BMBA aarapMOHHqecKHX qJieHOB 

B BORHOBHe WYHKltHH B086)'Jt'A8HHl1X COCTOHHH2 TBKHX H'Aep. 
ft 

BonHOBYJ) WYHKltBll, Oill'ICl1B81lJl!YJ) COCTOHHHH C 'A8HHHM /( , 38IlHCl1-

B8eM B BH:,:te: 

• rAe 

I..J./ - {o, ,,,,,. .L (.( N} = (.. /)01'1,) , ( lo 111,J -' r_ ]}) , , , (-lo/•,.} " 
'• 1/ • 1/ ,J;- /'" 

"}( Q/ fJ,,.,/ o/ o;,J} ro 
Q .. ;.1,,.,Jf. =0. 

(3) 

TaKHM npH6nHXeHHeM MOZHO orpaauqHThCH, eCJIH npHMeCh ABY*HOH

aoro COCTOHHHH He HMH8TCH 6onLwon. 

Tipoqe:,:typa nonyqeaHH ceKynapaux ypaBHeHH2 cne:,:tyD~aR: 

a) aaxo:,:tHM cpeAHee aaaqeaae H (raMHJihTOHHBH cBepxTeKyqeH MoAe-

nu) no BonHOBllM WYHKitHHM (3), 
c' 

6) HB ycnoBHH MHHHyYMB aaeprHH nonyqaeM ceKynHpHlle ypaBHeHHH 
) . . 

H H8XO:,:tHM BenHqHHH e. /Jo)'•) , J) .,::, / /o/• '•) "' "o /f /', 

.L1 uJ.:i.;,.-= l,t).;,•/'•_ £ (l<,:J 
"c. "j) .i /-

IlonhSYHCL nonyqeHHlillH B11paxeHHRMH/I3/(0Hl'I npHBe:,:teHll B rxaBe IY} 

Cil1JIH paccqHTBHH aaeprHH HHJKa!mHX COCTOHHH2 K ABHHWI ;/1" H BMBAH 

O'AHOWOHHWC KOMilOHeHT B BOJIHOBl1e WYHlU\HH. 
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PacqeTll BHilOJIHHJll'ICh co cxeuoa OAHOqacTHqa11x ypoBHeff H BOJIHO

BllMH ~YHKitHHMH MOA8PHH8HpOB8HHOro noTeHitl'IBna HHnhCCOHa/6/. 

/( r 1 t . 
TI pH Bl,m'ICJieHHH nepBllX = ,1, COCTOIIHHI B 1'13OTOil8X BORL~paua 

l'I OCMHR YllHTllBBRHCL TOR:&KO npHMeC.ll (J.,21}(2.ol)-()f~:J{,Y_;,','). 

PesynhT8Tl1 HCCJieAOB8HHR/I4/ cne:,:tyD~e: 

a) B H8OTOil8X \J H 01 Benuquaa npHMeCH ABYxqlOHOHHOH KOMnoaeH

Tll K OAHOg/OHOHHOMY i- BH6paitHOBHOMY COCTOHHHD yBeRHlll'IBBeTCH C 

yMeHhWeHHeM Ae(f/opMBitHH J,HAPB· 

6) aHrapMOBl'lllHOCTL BeKOTOpllX Kone6aHH2 B HAPBX nepeXOAHWC o6nac

Te2 yBenH'lHBaeTCH no cpaBHeHJll) C CHJlhHO~e~opM!tpOBaHHh!MH ~pruru, 

OAHBKO,IlO BeRl'llll'IBe aHrapMOHHllBOCTL ae:eeJIHKa H B 6onhWHHCTBe cnyqaeB 

eD MOJKHO npeae6peqL HRH yllHTl1B8TL ee no Teop~H :eosuy~eHHA. 

B rna:ee Y HSYllBJIHCh aaeprHH H CTPYKTypa OCBOBHWC H BO86YJKA8BHl1X 

HepOT8ltHOHHl1X COCTOHBH! aeqeTBWC Ae~opMHPOB8HHl1X HAep B o6JI8CTH 

177~ A ~rn7/IS,I6,IO/ • 

IlpH HSyqeHHH aeqeTHWC HAep Mll IlOJlh8OB8JIHCL 

a) cxeMoA O'AHOll8CTHllHl1X ypo:eaen H BOJIBOBllMH ~yHKitHHMH noTeHitHa

JI8 CaKCOHa-ByACB C napaueTpaMH, npHBeA8HHHMH B Ta6nH1te I (napaMeT

Pll Te ze, qTo H llPH 1'13yqeBHH qeTHo-qeTBWC HAep), 

6):eenHqHHBMH w}" H Y;1,,, xapaKTepHsyD~MH ~oaoa11 qeTHo

-qeTHWC HA8P (nonyqeaaue HBMH B rna:ee ID). KOBCT8HTl1 naplll1X H MYJihTH

IlOJih-yYRLTHilOJlhHllX B38HMOA8ICTBHR nonyqea11 TBKZe npH HsyqeBHH ll8TBO

-qeTHl1X HAep. TaKHM o6pasoM, npH HsyqeHHH aeqeTHWC H:,:tep OTCYTCTBYJ)T 

c:eo6o~me napaMeTp11. 

B § I STOA rna:e11, CJI8AYH pa6oTe/IB/, Bl1B8A8BO cexynapaoe ypa:e-

HeHHe AJIB onpe'AeJieHHH aaeprHH uepoTBitHOBHllX COCTOHHHH B ueqeTHllX 

HAPBX. IlpH HsyqeHHH ueqeTHllX H~ep HCilOJihSOBSJIHCh cne]:tYJ)11U4e'yco:eep-

II 



meHCTBOBaHHR ceKynRpHoro ypaBHeHHR: a) 6un npOH3Be'AeH yqeT aqxl,eKTa 

6noKHPOBKH/9/, 6) O'AHOBpeueHHUll pac'leT HeCKOH»KHX O'AH0'18CTHqH~ 

COCTORHHit ,HUellJIIHX O'AHH8KOBUe /{Jl /l5/ • 
, 

B § 2 3TOll riaBU npOH3Be'A8H TJll8Ten»HUll 8H8HH3 nony11eHHHX peayn»-

T8TOB H cpaBHeHHe C BKCnepHUeHTan»HUUH 'A8HHUMl'I. TionyqeHHUe peayn»

T8TU cBe'AeHU.B 'AHccepTaUHH B Ta6nHUH (aHanorH'IHo Ta6n~e 4). Hay

qeHu { H npHB8'A8Hli B 'AHCcepTSUHH) npaKTH'leCKl'I Bee He'l8THUe H'AP8 06-

nacTH 177 {,A~ 187. IlpHBe'AeHU T8Klte paCC'IHT8HHUe S(G.2} 'AHR BCeX 

Hccne.icreuux R'Aep. B BTOM xe naparpawe HCCHe'AyeTCR llJIHRHHe C'ABHrOB 

O'AH0'18CTH'IHHX YPOBHeii B peayn»TaTe yqeTa 4/2. l'I dfw I nony11eHHHX 

BO TI rnaBe 'AHCCepTaUHH. IlOK838HO, 'ITC B TeX cny11anx, KOr'Aa B8HH'IH

Hli /1, j j > tJ. ot , yqeT 1'13MeHeHHR 'A8WQPM8UHH npHBO'AHT K aaueTHOlcy H3Me

HeHHlll O'AHOqacTH'IHWC H,COOTBeTCTBeHHO, O'AHOKBaaHqacTH'IHlil COCTORHHll. 

TionyqeHHUe H8MH npH Hay11eHHH '18TH0-'18THWC l'I HeqeTHWC H'Aep 

cxeuu O'AHO'ISCTH'IHHX ypoBHell H BonHoBue WYHKUHH noTeHUHana CaKcoaa

By'Aca uoryT 6uT» Hcnon»aoBaHu npn nayqeHHH mHpoKoro Kpyra BonpocoB. 

B qaCTHOCTH, B § 3 rnaBli 5, C HCilOH»30B8HHeM nonyqeHHoro HaMH O'AHO

'ISCTHqHoro 6831'108 6uno npoBe'AeHo HayqeHHe El-BHYTPHR'AepHoll KOHBepc~H. 

Hccne'AOBSHl'IC» 2 38'A8'1H 

a) 8H8HH3 M8TPH'IHWC aneMeHTOB t-HanyqeHHR H 

6) HayqeHHe BHYTPHH'AePHHX KOHBepcHOHHWC USTPH'IHUX aneueHTOB. 

9TH 38'AaqH HCCH8'AOB8HHC» C yqeTOM napHUX KoppenRUHll CBepxnpoBO'AR

J11ero THna H B38HMO'AellCTBHR KopHonHca. PaCC'IHTSHU H npHBe'AeHli B 'AHC

Cff\JTSUHH LISTpH'IHlie aneueHTli /-Hany11eHHH < V,; (EI)> H MSTPH'IHlie 

aneMeHTli "npoHHKHOBeHHH11 ~ 11 1
'
1 )'AHR HeKOTOPHX nepeXO'AOB B H'APSX 

,,,,. 11;, 

HL.!4. 
IlOK838HO, 'ITC yqeT napHHX KoppenHUHll H B38HMO'A8llCTBHH KopHOHHCS 

c-' 
Mano HSMeHReT O'AHO'ISCTH'IHUe MSTPH'IHlie aneMeHTli BHYTPl'IH'A8PHOll KOHBep-

CHH I HO CHn»HO llJIHHeT HS < t/EI) >• 
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/{Ji 

112--
3/2-

11;2+ 

7/2-

9/2+ 

7/2-

5/2-

l/2-

5/2+ 

I3/2+ 

5/2-

9/2-

3/2-

3/2+ 

5/2+ 

IS/2+ 

3/2-

7/2+ 

5/2-

I/2-

I/2-

I?/2+ 

3/2-

Ta6nHga_!i,. 

H'APO /1.l \;,I ( J,u-=- 0,21(, .J .. , ~-003) 

-
3HeJ21:Hfi ,10( CTpyKTypa 

aKcn. TeopHR --
0 0 5IOt 95% 5121+~(22) 4% 

209 190 512192% so1to.2% 5IOf+~(22) 7% 
310 500 6I5f98% 503f..0,(32) I% 
453 580 503t95% SOif+().(22) 3% 
623 600 624f98% 5I2t +QJ32) 1% 

1072 IIIO 5I4l99% 
905 II60 . 5I2t67% 624/+0J32)I9% 5IQt-0,(22)I2% 

1390 52IJ 2% srcit +o,(20)97% 

1420 6421 2% 6241 +Q.(22)98% 

1430 624t+0£22)IOD% 
1450 5I2f 2% 5IOt+~(22)80% 62+~(32)I8% 
1490 505198% 503J+Q,(22) 2% 

1490 5121 4% SIDI +Q,(22)93% 

1500 SIOt+0,(32)IOD% 
rsoo srot+Q,(32)IDD% 

rsoo ,,srot1 5I4f1402t IDD% 

1520 50ItID% 5I2l+0,(20)80% 503~0,(22) 8% 

1530 633t97% 65If+~(22) 2% 

1580 5I2f28% 624f+~(32)63% 5I~i2(22) 8% 

1670 52H90% 5IOl~(20) 3% 52J1rOJ22)2% 

1700 srot 4% sr2i +Q,(22)96% 

I?OO n 5I2t 15I4f r402f IDD% 

I760 sort I9% 5031+~(22)62% 5I~QJ20)I8% 
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AHanRa nonyqeHH.blX B 5 rnaBe ~RccepTaURR peayRbTSTOB noKaaH-

•BaeT, qTo pacqeTH,OCHOBSHHHe Ha RCnORb80B8HRR noTeHUHana CaKCOHa

-By~ca,noaBORflDT nonyqRTb nyqmee cornacRe C 3KCnepRM8HT8RbHHMR ~aH
HHMR, qeM pacqeTH C RCnORbaOB8HR8M nOT8HUR8H8 HRRbCCOH8,R He Tpe-
6Yi)T 11 RcnpaBH8HRH11 O~HoqacTRqHHX cxeu ypoBHett nyTeM npoRaBOHbHOro 

cuemeHRH H8KOTOPWC o6onoqeK RHR ~aEe OT~8HbHHX ypoBHett. 

OCHOBHHe pesy~bT8TH, H8HOE8HlW8 B ~RCC8PT8URH, ony6HHKOB8HH 
B pa6oTaxfIO-I2,14-I7/, B Teancax XYlli, XIX n XXI eEero~HHX coBe

maHRtt no H~epHott cneKTPOCKOnHH H CTPYKType H~pa H B Teancax Mex,ny

Hapo~Horo CHllnoanyua no CTpyKType H~pa Br. ,l{y6He B !968 ro,ny. 
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