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KaK M3BecTHo ' 1•2 : 3K3ol,1YeCKMe aTOI·Ib,, oCipa3cuaHI"c«.' K -·f.•c:;·J 

HaMM, aHTMnpOTOHaM\.1, ::::- -nmcpOHaM\.1, Ha6;l!Q!~<JJ1~1Cb 3~<CnCp>·1MCH1 ')Jlb

HO. KynoHOBCKf'\e Cf'!Jlbl MoryT YACP)t(f'!BaTb OKOilO RA:::'3 I~ u·- -r··rwpc:Hhl 

KsagpynneTHoe pac~enneHf'!e 3HepreTf1YecKMX yposHe~, KOTopoe goJ•*
H~ np01-13BOAf1Tb n--rHnepoH~, MQ)t(CT CJlY*f'ITb cpepc:TBOM AilR ~3Me

peHf1R MarHf'ITHOrO MOMCHTa TaKMX Yi:JCTI-1~. 8 CBR3V1 C 3T~M BCT~eT 

sonpoc 0 MaTeMalV14CCKO~ MOACJl\.1 BOAOPOAOnOA06Ho~ C~CTCM~ C ~~
op61-1TanbHO~ 4aCTf1~e~. YpasHeHMe PapV1TM-WBMHrcpa He roAMTCH AilH 

3TO~ ~en~-1 B Cf'!JlY M3BCCTHbiX np;14V1H ' 3 · . 

3geCb npegnaraClCR OnHC~BaTb n- -rMnepoH CMMMCTpV14H~M Cn\.1HO

pOM TpeTbero paHra, KOTOPbl~1 nogYVIHRCTCfi ypaBHeHf'\10 I li[lc1 QL'IiHMc1Ha

renn-MaHHa. PacCMOTpeHf'!e KYJ10HOBCKO~ 3aAa4V1 8 paMKax 3TOIU 

ypa8HeHV1R noKa3~BaeT, 4TO OHa pewaeTCR TOYHO, a ~OpMyJla AJlR 

AMCKpelHOro 3HepreTV14eCKOf0 cneKTpa V1MCCT KBagpynnCTHYIO CTpy,c· 

Typy. 3TOT pe3yJ1bTaT, no-BV1Af1MOMY, CBV1ACTCJlbCT8yeT 8 noJlbJY Re

AY~f'IXCR 3KCnepHMeHTaJlbH~X nOV1CK08 n- -rMnepoHH~X agpOHH~X aTOMOB. 

CI-1MMeTpV14Hbl~ cm~Hop 3-ro paHra oABC peanM3Y2T npegcraL1JIPHvte 

(0, 3/2) rpynn~ flopeH~a V1 nOAYVIHRCTCR ypaBHCHMIO 
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MeTpMKa npocTpaHCTsa Mf1HK08cKoro 3agaeTCA TeH30POM 
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Kpyr nbte cK'o6KI1 o6oaHa4aiOT CI1MMeTpvtaa 41110. Ecnvt a sec TI-l MaTPI14bl 
AN'! cn11Ha 3/2 

0 y3 0 0 -y3 0 0 0 0 0 

0 2 0 0 -2 0 1 0 0 

81 =..!.. s~k 1 
2 0 2 0 y3 2 0 -va Sa=~ 

0 -1 0 

0 0 y3 0 0 y3 0 0 

TO ypaBHeH11e /1/ MOmHO npeACTaBI1Tb B $OpMe, YA06HO~ AnR peweHvtR 
3aAa411 0 AB11meH1111 B KynOHOBCKOM none. 

I a . 2 v . ... 2 2 ... ... ... /2/ (--IeA 0) -( -1eA) +m ll/1 -=-e(H+iE)·Sl/1 at ' 
rAe 1/1- cTon6e4 113 4eTbtpex 3neMeHTOB. BonHoaaR $YHK411R 1/1, npeA
cTaanRtO~aR COCTORHI1e C 3Heprl1e~ f, 113MeHReTCR CO BpeMeHeM no 
aaKoHy 1/1 = e -in 1/1 (;) • Paanom11M 1/1 (;) no wapoBbiM TeHaopaM Y~~ (0, ¢) 
paHra 3/2. 
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noACTaBnRR /3/ B /2/ 11 vtcnonb3YR COOTHOWeHI1R, 3aAaiO~vte Ae~cT-
~ -+ -+ I 41 a11e onepaTopoa v vt (S. n) Ha wapoBbte TeHaopbt , nony411M cneAytO-

~YIO CI1CTeMy o6biKHOBeHHbiX Avt$$epeH411anbHbiX ypaaHeHvt~ 
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TaK KaK IAI I= 0, TO onepaTop A MOmHo np11aecT11 K A~'~aroHanbHO~ 
$OpMe. Co6cTBeHHble 3Ha4eHvtR A HaXOARTCR peweHvteM xapaKTepi1CTI1-
4ecKoro ypaaHeHI1R 

lA -AI I = 0. /51 

KaK vtaaecTHo, anre6pal14ecKoe ypaaHeHvte 4eTaepTo~ cTeneHI1 paape-
c - /5/ WI1MO B paA11Kanax. OOTBeTCTBYIO~I1e $OpMynbl MO~HO Hai1TVI B 

TaKI1M o6paaoM, n11He~HbiM npeo6paaoaaHI1eM CI1CTeMa ypaaHeHI1~ /4/ 
CBOA11TCR K OAHOMY ypaaHeHI-110 

,\ 
DQ =-Q • 

r 2 

rAe,\- KOPH~'~ xapaKTepi1CTvt4ecKoro ypaaHeHvtR /5/. YA06Ho aaecTvt 

HOBYIO He3aBI1C11MYIO nepeMeHHYIO x = 2r y m 2 - f 
2 • CAenaa noACTaHoa-

AnR $YHK4vtl1 Y(x) nony411M ypaaHeHI1e 

d2 Y dY X s2 
X-- + - + (-- + f3 - - )Y = 0 ' 

dx2 dx 4 4x 
/6/ 

2 • 2 
13 ="1:1\.TJ.-,.U I I I 

y m2- (2 

YpaaHeHI1e /6/ noAP06Ho 11ccneAOBaHo a 161• Ero peweHI1R BblpamatOTCR 
4epea o6o6~eHHbte nonvtHOMbt Jlareppa, a napaMeTp f3 npi1HI1MaeT 3Ha-
4eHI1R 

{3 =~ n + • 
2 

n = 0,1,2, .... 

Ha /7/ 11 /8/ cnaAyeT $opMyna AnR ypoaHe~ 3Heprl1vt 

a 2 -1/2 

( = m [ 1 + ----:--~=:::;::==-;;- ] 
1 1 2 2 

(n + - + y ,\ + - - a ) 
2 4 

rAe, HanoMvtHaeM, A- KOPH11 anre6pal14ecKoro ypaaHeHI1R /5/. 
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