


HccnegosaH~H cneKTPOB y-ny4eR, ~cnycKaeM~x aTOMHWM~ H.QpaM~, 

B HaCTORQBB BpeM.R ,Qa~T OCHOBHY~ MH$OpMa~MO 0 pa3J1M4HWX xapaK

TepMCTMKaX B036ym,Q€HHWX COCTOAHMR HABP M HX 3HeprMHX, nposepKa 

AABPHWX MOABileA HB MOmeT orpaHM4MTbCA cpaBHBHMBM TOJlbKO Teope

TM4BCKM M 3KcnepMMBHTallbHO JlOJ1Y4BHHWX 3HeprHA COCTOAHMH, Heo6-
XO,QHMO MCCilBAOBaTb CTpyKTypy 3TI-1X COCTOAHI-1R, 04BHb salKHOH 

xapaKTep~1CTMKOH B036Y>KABHHbiX COCTO.RHMR A,Qep RBJlReTCfl sepmn

HOCTb 3JlBKTpOMarHMTHbiX nepeXO.QOB MB>KAY HMMM, KOTopa.R CBM
geTeJlbCTBYBT 0 HanH4MM Y BOJlHOBbiX ~YHK4MH 3TMX COCTORHMH KOM-

110HBHT, pa3JlM4aiOQMXCfl 110 KOJUlBKTMBHOCTM M COl~BplKall\1-lX pa3JlMI.lHOe 

l.lMcno KBa3M4aCTM4. CpasHeHMe sepoATHOCTeA 3neKTpoMarHHTHbiX 

nepeXO.QOB MBli<AY RABPHi:M-IM COCTOl'iHMflMM BO MHOrMX cnyqaf!X ABJlfl

BTC.R pewaiOll\MM apryMeHTOM a non bay ToR HJlM HHOH RABPHDA MOABilM. 

Tpa.QM4HOHHbiM 06beKTOM TaKMX HCCJleqoaaHMA OCTaeTCfl o6nacTb 

HHlKBHWMX B036ylKABHHbiX COCTOAHMA fl,Qep M 3JlBKTPOMarHMTHbiB nepe

XOAbl MB)I{AY HHMI-1. l-1cCJ1BAOBaHHe 3J1eKTPOMarHHTHblX CBOACTB HH3Ko

J1e)f(all\MX HepOTal.\VIOHHbiX COCTORHMr:::i Ae¢opMYIPOBaHfibiX .RAep /1,2/ npo

ABMOHCTpMpOsano H8J1HI.lVIe y HYIX KOJ1J1BKTVIBHWX COCTOflHMH BH6pa

l.\HOHHOrO THna /Hap.RAY C OAHOKSa3H4aCTMI.lHbiMH M TpeXKBa3MI.laC

TM4HblMM COCTORHMAMH Y HB4BTHblX .RABP M ABYXKBa3HI.laCTM4HblMVI Y 

l.leTH0-4BTHblX/. 0nMCaHHe 3TVIX COCTO.RHHA Ha R3blKe ¢0HOHOB, a TaK

)f(e Y4BT B3aMMOABHCTBHR KBa3H4aCTM!.\ C ¢0HOHaMM npOBOAHTCfl B 

paMKaX CBBPXTBKY4BH MOAeJ1H R,Qpa/l~CTPYKTypa 3TMX COCTORHVIH 
MMeeT npOCTOH xapaKTep, a npMeeABHHble sepOHTHOCTM 3J1BKTpOMar

HHTHblX nepeXOAOB Ha OCfiOBHOe COCTOflHI'IB flAP<l Me)f(AY HMlKaHWVIMH 

cocTORH~I.RMH /eM. Ha _l?~c;!'~i~ nepeXOAbl S ... s 'I nerKo Bbi4HCI1!.1Tb AHR 
l<a)f(AOrO nepeXOAa H cpasHHTb C C00TBeTCTBYIO!J.\MMt1 3Kcnepi1MeHTaJU,

HbiMM AaHHbiMH /1. 2 ~ TaKOB cpaBHBHHe BO MHO rOM cnoco6CTBOBaJlO 

ycnexy ceepxTeKy4er:::i MOABI1!.1 AApa. 
KcnonbaoaaHMe pear<I~HH c TennO!:lbjMV. ., peaoHaHCHbiHI-1 HeChpo

HaMH H APYrMX peaK~MA no3BOnHnO nepe~TM K HCCJlBAOBSHMAM co
CTOAHMA AAep C npoMemyT04HOA H BWCOKOA 3HeprHRMM B036y>KABHHA, 
npMI.lBM H B 3TOM CJly4ae HaM60nbWaR 3KCnepMMeHTaJlbHaR MH~OpMa

~Mfl 06 MX CTpyKType nonyqaeTCA npM H3Y4BHMH paAI.1al.\HOHHOrO Ka

Hana pacnaAa 3THX COCTORHH~. CpeAHMB xapaKTBPHCTHK!.1 H30nMpo

BaHHbiX B~COKOB036ymAeHHWX COCTORHMA RABP, Ha3hlBaeMWX KOMnayHA

COCTORHMAMH, 06M4HO OllMCWBa~TCR B paMKaX CTaTMCTH4eCKMX Teo
pHR Ha OCHOBe rMnOTe3W H,6opa 0 COCTaBHOM flApe. B HaCTORmee 

speMA HaKOnMnCA o6wMpHWR 3KCnepMMBHTaJ1bHb1R MaTepMan 0 npRMMX 
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CxeMaTHqecKoe H3o6p~eHHe 
ClleKTpa B030~eHmiX COCTOHHHH 
aTOMHoro H~pa H y-nepexo~os 
M~y HHMH. 

3JlSKTpOMarHHTHWX nepeXOAaX H3 

pe30HaHeHWX eoeTO~HH~, paeno

JlO>KBHHbiX B6JlH3H 3HeprHH eBH3H 

He~TPOHa, B HH3KOJle>Ka~He eOeToH

HHfl /eM. Ha PHeyHKe nepeXOA~ 
C ... S I, eTPYKTypa KOTOpbiX, Kat< 

y>Ke 0TMS4aJ10eb, epaBH~TBJlbHO 

npOeTa/B/. 3TH gaHHWe 0 meeTKHX 

y -KsaHTax n03BOJ1HIOT nony41Hb 

~H$OpMa~HIO o6 3Hepr~Hx, en~Hax 

~ 4BTHOeTM Ha4aJ1bHWX ~ KOHS4-

HWX eOeTOHHM~, MeXaHM3Me pae

naAa /s 4aeTHOeTM, o pon~ sa

neHTHoro MexaH~3Ma/, o eno>KHoe

TH eTpyKTypbl HX BOJlHOBbiX $YHK
~H~/S/ HoBble nepeneKT~Bbl Aflfl 

~3Y4B~Mfl BbleOKOB036y>KABHHbiX 

eoeTOHHM~ HAep OTKpWJl~eb noene 
e03AaHMH o6~ero 110JlYMMKpOeKOflM4eeKoro flOAXOAa Aflfl MX OnMea

H~H/4/. a TaK>Ke KBa3M4aeTM4HO-~OHOHHO~ MOgen~ HApa15~nOHBHI1aeb 
B03MO>KHOeTb llOHHTb H 06bHeHHTb HBeTaTHeTM4eeKMe 3~~8KTW, esM

A8T8JlbeTBYIO~He 0 HaJ1114MM HA8PHO~ eTpyKTypw npM epeAHMX M BWeo
KMX 3HeprHHX B036Y>KABHHH. 

0AHaKO AJlfl MMKpOeK011M4eeKOro OnMeaHMfl BWeOKOB036y>KA8HHWX 

eoeTOHH~~ M nepeXOAOB Me>KAY H~MM 1-1M810Tefl 3Ha4MTBilbHble Tpyg

HOeTH. MsseeTHo, 4TO npM aospaeTaHHM 3HeprMM aos6y>KAeHMH HAep 

flilOTHOeTb COeTOHHI-1H 3KeflOHeH~MaJ1bHO YBeJlM4HBaeTeH, a MX eTpyK

Typa 3Ha4MTeJlbHO yenO>KHfleTeH. no3TOMy HenoepeAeTBeHHOe BW4~e

I18HMe B paMKaX KBa3M4aeTM4HO-~OHOHHO~ MOA8I1M HApa BepOHTHOCTe~ 

3IleKTPOMarHMTHWX nepeXOAOB e Ka>KAOrO M3 HMX Ha OeHOBHOe MilM 

KaKoe-n!-160 OTAeilbHOe HM3KOI1e>Ka~ee eoeTOHHMe XOTR npMH~Mn!-1aJlb
H0 M B03MO>KHO, OgHaKO BeTpe4aey rpoMaAHWe TeXHM4eeKMe TPYA

HOeTH M npaKTM4eeKM HBBWilOilHMMO H3-3a 60JlbWOro KOJ1M4eeTBa Ta

KMX nepeXOAOB. Pae4eT sneKTPOMarHMTHbiX nepexoAOB 11 APYrMx 

B8I1M4MH AJl.A npoMe>KyT04HbiX M .BbiCOKMX 3HeprMH B036Y>KAeHM.A aTOM

HWX .AAep /B TOM 411CJle rMraHTeKMX MYilbTMilOilbHWX M H8~TPOHHWX 
pe30HaHeOB/ YA06HO npoBOAMTb e MenOJlb30BaHMeM MeTOAa CMilOBWX 

~YHK~M~, npOBOA.A ycpeAH8HMe B onpeABJ18HHOM 3HepreTM4eCKOM 

MHTeRsane 15~ flpeMMy~ecTsa :nora MeTOAa xopowo H3BeeTHbi/5,BI,nos-
' ' 

TOMy He 6yAeM Ha HMX 110Ap06HO OCTaHaBilMBaTbCH. YKa>KeM TOilbKO 

Ha OTeyTCTAMe He06XOAMMOeTM pewaTb CilO>KHWe eMCTeMW ypaBHeHMH 
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Ha co6eTBeHHWe 3Ha4eHH.A M B03MO>KHOCTb nony4aTb eMJlOBWe ~YHK

~MH, 3aBHe.A~Me OT 3HeprMM B036y>KgeHMfl HenocpegeTBeHHO AJlH 

npoM3BOJlbHbiX $M3M4eeKMX Ha6nrogaeMbiX senM4MH. Te.M caMbiM l-1eKnro-

4aeTeH o6peMeHl-1TeJ1bHaH He06XOAl-1MOCTb onpeAeil.ATb 3HeprMIO M 

CTpyKTYPY Ka>Kgoro M3 BWeOKOB036y>KABHHWX COCTORHM~, XOTR ate 

M<e Tpe6yeTeR 3HaTb eTpyKTypy KOHe4HbiX eOCTORHM~, nepeXOAbl Ha 

KOTopwe paee4MTWsaroTeR. CMnoswe (j>yHK~MH npMBeABHHO~ aepoHTHoe

TM 3Jl8KTpOMarHMTHbiX nepeXOAOB b (E,\, Q ->Ct.l f ) Bbi'-IMeilfiiOTe~ AI1.A Ka>K

AOrO M3 eoeTORHMH f0 ,f1 ,f 2 ••• f OTAeJlbHO /eM. Ha J?MeyHKe ne

peXOAbl 'C • S I. 3aAa4a, pasyMeeTe.A, yeno>HH.AeTeH, ecJ1M nnOTHOCTb 

eOeTO.A!:-''!::1 f BeilMKa M ·rpe6yeTe.A OnpeAeJlMTb y-nepexogbl Ha MHOrl1e 

113 HMX. Tat<aR CMTya~HH MMeeT MeeTO, HanpMMep, np11 MeeJ1BAOBa

HI111 3J1eKTpOMarHHTHbiX nepeXOAOB Me>Kgy eOCTORHMRMH e BbiCOKO~ 

3Hepr!-1ei1 B036y>KgeHM~, Ha3biBael~biX MHOrAa YCJlOSHO nepeXOAaMM 

KOMnayHA-KOMnayHA /eM. Ha pMeyHKe nepeXOAW c ... cr. B 3TOM 

CI1y4ae BCTeCTSeHHO 6biJ10 6bl o6o6~MTb onpeAeJleHMe CMilOBO~ ~YHK

~MM 11 nposeeTM npo~eAYPY yepeAHeHMH KaK npM Ha4aJ1bHOH, Tal< 

M llPM KOHe4HOH 3Hepr~RX B036y>KAeHMR. TorAa CMJIOBaR $YHK~11R 

b(E,\, 0-+et>) 6yAeT HenpepbiBHO~ ~YHK~Me~ OT o6eMX 3HeprM~. 

Heo6XOAMMO OTMeTHTb, 4TO 3KcnepMMeHTanbHOe MeeneAOBaH~e 

MHrKMX y-KeaHTOB, COOTBeTeTByi0~11X nepeXOAaM Me>KAY KOMnayHg

eOeTO~HM~MM/7~enoeo6CTByeT 3Ha4~TeJ1bHOMY nporpeccy B ~3y4eHMM 
CTpyKTyp~ a~eOKOB036Y~AeHH~X COeTOAHH~. Aeno 8 TOM, 4TO B 

AaHHOM CJ1y4ae Ha'-laJ1bHOe M KOHe4HOe eOCTO~HMH CJIO>KHW no eTpyK

Type 11 B BepOfiTHOeTb Y -nepeXOAa C-+ C' M~lKAY HMM~ BKilaA 

MOryT AaBaTb KaK npOCTble, TaK M CilO~Hble KOMrJOHeHTbl BOJlHOBbiX 

~YHKL1Mi1. B 3TOM eylJ.IeCTBeHt-toe OTI1M4Me or npHMbiX nepeXOAOB C ... S, 

rAe M3-3a npOCTO~ CTpyKTypw KOHe4HWX COCTOHHM~ S OCHOBHOH BKilaA 

B sepO~THOeTb nepeXOAa CJleAyeT O>KMAaTb TOilbKO OT npOCTWX 

MaJ16KBa3~YaeTM4HWX KOMnOHeHT BOI1HOBOi1 $YHK4M~ HaYaJibHWX eo

eTO~HHH, C 14: CneAoaaTeilbHO, aHanHa nepeXOAOB r~-tna C ... S no3son.A

er nony411Tb HH¢0pMa~~IO I111Wb 0 He3Ha4HTeilbHOH A0J1e BOJlHOBOH 

¢YHK~I1M BbleOKOB036y>KAeHHbiX coeTOHHHi1 I 1 o-4-1 0 -o 8 HOPMMpOBKe 

ee no o~eHKe 141 I, a ro speMR KaK 1113 aHanM3a nepeXOAOB C ... c' 
~IO>KHO flOI1Y4HTb eaeAeHM~ 0 eno>KHbiX MHOrOKBa3M4aeTMliHbiX KOMno

HeHTaX MX SOilHOBbiX ~YHKLIHR. 3KcnepMMeHTaJlbHWe MCeJleAOBaHMfl 

nOeileAHI1X neT AaJ1M yme MHOrO 04eHb ~eHHWX CBeAeHI1~ 0 CTPYI<Type 

BbleOKOB036y>KAeHHbiX eOCTORHI1i1 e¢epM4eeKMX M Ae¢OpMMpOBaHHWX 

AAep/ 3 •71. npo6neMa TeopeT!-14eeKOrO 01111CaHMR 3TMX COeTO.RHMH 1-1 ne

peXOAOB Me~gy HHMH npHBJleKaeT 1103TOMy 3Ha4MTellbHOe BH~Ma
HMe/7-12/. 

OcHoar1o~ t.~enb!O HaeTOAll\eH pa6oTbr ABnAeTeR paapa6oTKa MeTOA11-

KM HaXO)l(AeHMR eMilOB~X ~YHKI~~~ AJlA npi1BeAeHHOH BepOHTHOCTM 

3JieKTPOMarHMTHbiX nepeXOAOB Me)l(AY B036Y>KAeHHbiMM COeTORHMRMM, 

HaXOARll\11MMCA a o6naeTM 3HepreTI14eeKoro eneKTpa HApa e 6onbWO~ 

llJlOTHOCTbiO ypOSHeA np11 CpeAHei1 11 B~COKOH 3HeprM.AX B036ymAeHMf1. 
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Am'l onpe,qeneHHOCTI1 6y,qeM paccMaTpl18aTb 4BTH0-4eTHble ,qecpopMI1-
po8aHHble fl,qpa, O,qHaKO, KaK noKa3aHO 8 pa6oTe 16 (ypa8HBHI1fl. Arlfl 

HB4BTH~X fl,qep C T04HOCTb~ AO o603Ha4BHI1A 11Me~T aHai10ri14H~A 

811,q. 
HTaK, pacCMOTpi1M nepexo,q~ Mem,qy COCTOfiHI1fiMI1 4BTH0-4BTHOrO 

,qecpOpMI1p08aHHOrO fl,qpa, Oni1CW8aeMWe 80IlH08~MI1 cpyHK~I1RMI1 7 CJlOm
HOCTb KOTOpWX orpaHI1411M Y4BTOM TpeXcpOHOHHWX KOH$11rypa~11A, 

TO BCTb Ailfl Ha4a!lbHOrO COCTOfiHI1fl Ill 
'I'· (K

17
)=1 L cgiQ 

1 gi gi 
1 ~ Gj Q+ Q+ .1.. Tj Q+Q+ + }III 

+2·...:.D (gt g)a.+s;LE Cg gQgiT.T.o· 
ai 2 1 r i 1 2 1 

BOilHOBafl cpyHK~I1.R KOHB4HOrO COCTOfiHI1fl qt f (K
17

) 11MBBT aHa!lOri14HbiA 

811A. 3,qecb 11 ,qanee 11cnonb3Y~Tcfl o6oaHa4eHI1fl, npi1Hf1Tble s Kaa-
3114acTI14HO-cpoHOHHOA MO,qen~o-~ 15 • 6 ~ B 4aCTHOCTI-1, Q~- onepaTop 
pom,qNII-1fl $OHOHa; K03$$11~11BHTbl Cg ,D0 ,E T onpe,qBJlfi~T BKJla,q B 
BOJlHOBY~ c!>YHK~I110 O,qHo-, ,qayx- 11 TpeXcpOHOHHbiX KOMriOHBHT 11 HOp
MI1pOBaHW yCJlOBHBM 

k (C g ) 2 + k (D
0

) 2 + k (E'l')2 =1. /21 
g G T 

OnepaTop E A -nepexo,qa, oTseqa~ll.\I-1A KonneKTI-1BHbiM nepexo,qoM, a 
KBa31-14aCTI14HO-cpOHOHHOA MOABill-1 MOmHO aan~o-~caTb 8 81-1,qe11 •51 

r,qe 

A + 
:lll(EA): k Lg (Qg +Qg ), 

g 

1 2-o/lo g g 
L =--v -~- (e X + e X ) -g 2 Yg n n p p 

131 

141 

aMnn~o-~Ty,qa EA-nepexo,qa c ~o-~cnycKaH~o-~eM 1111111 nornOII.\BHI-1eMI $OHOHa 

g"'AI.d MYilbTI1nOilbHOCTI-1 AIL;i- nopP.,qKOBbiA HOMep cpoHOHa; en 
1-1 e~- HeATpOHH~A 1-1 npOTOHH~A 3cpcpeKTI-1BH~e aapfl,q~, OCTa!lbH~e 
o6oaHa4eHI1fl B3f1Tbl 113/1.5,61. B BblpameHI111 131 ,qnP. onepaTopa 
E A -nepexo,qa npeHe6peraeM BKilRAOM, cBfl3aHHbiM c o,qH04aCTI14HbiMI1 
nepexo,qaMI1, 6onee T04HbiA B11A :lJl (E,\) npi1BOA11TCfl B.! l' lS/. 3aMeTI1M, 

o,qHaKo, 4TO KOHKpeTH~A BHA onepaTopa nepexo,qa Ailfl paccMaTpl1aa
eMoA 3,qeCb npo6JleMW He I-1MBBT npi-1H~I-1nl1aJlbHOro 3Ha4BHI1fl 11 MOmeT 

npi1BBCTI1 J111Wb K HBKOTOpOMY ycnomHBHI1~ KOHB4HWX 8~pameHI-1A. 

Hcnonbayfl 13/, nony4aeM cne,qy~ll.\ee 8WpameHHe ,qnfl npl1ae,qeHHOA 
sepOfiTHOCTI1 EA -nepexo,qa (fTK) i .... (117 K) r Mem,qy cocTORHI1fiMI1 

Ill ,qe¢opMI1poaaHHoro fl,qpa c 3Hepri1RMI1 wi 11 wr : 

Bi .... f (EA) =I< f I m(E,\ )I i > 12 
= (Ii Ki AIL I If Kf )2 

pi .... r (E ,\; w i ->Wr ), 151 
r,qe 

gf ggf gi gg. 
Pi_.r(E,\;wi-+wr)=ILLgCLC (f)D (i)+LC (i)D 1 (f)+ 

g gf gi 
161 

4 

+ k D Gr (f) E gGf (i) + k D Gi (i) Eg0 i(f))l ~ 
Gr Gi 

0TMBH1M, 4TO 161 CHMMBTPI-14HO OTHOCI-1TBilbHO 3aMBHbl i it f 11 MO>KBT 
6b1Tb 11cnonb:3oaaHo ,qnR 8bi4HCI1BHI1fl sepofiTHOCTeA y -nepexo,qo!3, 
KJlaCCI1$11~11P08aHHbiX BbiWe KaK s ... s'. Ycpe,qHHM 161 no Ha4aJlbHbiM 
COCTOfiHI-1RM fiApa Wj C ¢YHK~HeA nopeH~a15 ;~o-~cnOilb3Yfl Ailfl K03cp-
$11~11BHTOB C(i), D(i) ~1 :E(i) sblpameHI1l'l, nony4eHHble a16 .-: 06oaHa-
411M 3TO ycpe,qHBHI-1B 4epe3 l, a Ha4aJlbHY~ :mepr11~ - 4Bpe3 Q • 
Tor,qa ,qnR c11nosoA 4JYHK~I11-1 npl1se,qeHHOA sepoRTHOCTI1 nony411M 

1 
Bc!z) 1 B tj (z) -----1------.. 

-Bti (z) l ,1 ti t'i (z) 

p_ (E,\,!J .... wr.)=l..rm _l__ 
~ .... r rr t·,1(z) 

1 

3,qecb ,1 t · t ~ ( z) 
1 1 

- MaTplll~a, a 

ut.a.Ut~a. 
1 1 1 1 I 

,1(z)=\(wt. -z)ot.t~-'~ z z=!J+iM2-
ti 1 1 I j (.<JG j -

171 

181 

ee onpe,qeni1TBilb, fiBilR~Il.\I-1Acfl aHani1TI14ecKHM npo,qonmeHI1BM onpe-

AB1111TB11fi tj ,1(Q ), paseHCTHO HYiliO KOTOporo ,qaeT CBI<Y!lflpHOe 
ypaBHBHI1B ,C\Il.A" cneKTpa Ha4aJlbHbiX COCTORHI1A Wj • Pa3MBPHOCTb ti "' 
=gi +TionpBABilfiBTCR KOJ1H4BCTBOM 6a311CHWX O,C\HO$OHOHHWX 11 Tpex
cpOHOHHbiX cocTOfi.HI1A It -nb,qnpocTpaHcTsol. 411CI111Te!leM 17 I .Aa

nReTCR OKaAMilBHH~A onpe,qBI11-1TBilb pa3MBPHOCTI1 tj+l, 

gf 2 G· 2 gf g'G 
(L c (f)) (kL Eg tf)) LgC (f)~E Xf)Lg' 191 

B0(z) = L :::.g_ ___ + k g g +2 k -~-....[----8 , 
ggf .wggr- z Gi w :.... z (gg) 0 . w -z (ggr),Gi 

ai r • 1 ggr 

G L Cgf(f)U gG· 1101 
Bti (z)=LgD r(f)+~LgDgg\f)+ L ~---~~~ + k _i_ L':~--~(f)~-~.3.!-. 

ggr wggr-z o 1 wai -z 

~eni1411HW U 0 t- 3To MaTpi14HWe aneMeHT~, onpe,qe11RIOII.\11e aSai1MO,qeA
CTBI1e ,qByX$0HOHHbiX COCTORHI1A C O,qHOcpOHOHHbiMI-1 11 TPBX$0HOHHbiMl-1; 
Wt 11 W G - 3Heprl111 COOTBBTCTBY~Il.\11X MHOrOQJOHOHHbiX nOJl!OCOB j fo,. -
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~HTepsan ycpegHeH~H. C~noay~ ~YHK~~~ 171 MOMHO 3an~caTb B nog
npOCTpaHCTBe gayxct>oHOHHbiX cocTOHH~~ Gif G- nognpocTpaHcTsol: 

I 

B:..o' (z) ~ Bo1 (z) - - - ..... - -:- - - -
-BO~ (z) II ~0-0~(z) 

1 ) 1 Irn--(E/\;0-+cuf =17 ~(z) PT ... r 
0

i 

1 1 1 
agecb 

0 .~(z)= 1Cw 0 . -z)o0 .
0
:-l 

1 1 I 1 lj 

U1 1 o.!._~ti oj , I. 

s
0

cz>= 
1 

~ILgnggi<f)>2 
gi ~ --~~~ + 

Wgi -Z 

(J)t i -z 

( l L Or 
1 ~D (f))2 

(gGr) cv ---gOr- z • 

ggi 0 r 
gr I LgD (f)Ugioi LgD (f)U(gOr)Gi 

B (z)=L C (f)+ l ------- + l -------+ 
01 g g. w -z (gOr)w -z 

1 gi gOr 

17' I 

18'1 

19'1 

l L Ef0 i(l 1 0 'I 
g g f). 

C noMOUib~ ct>OpMyn 17 I, 17 'I MOMHO Bbl4~cnHT b c~noable ·ct>YHK~~~ 
pagMa~~OHHOrO pacnaga BWCOKOB036ymgeHHWX COCTOHHM~ Ha HM3KO
nema~Me COCTOHHMH.(TO eCTb npHMbiX y-nepeXOAOB T~na C ... S), B 
TOM 4MCne KaHana pag~a~MOHHOrO pacnaga r~raHTCK~X pe30HaHCOB, 
B pa6oTax1141 3TM ~opMynw npMBOAHTCH a ynpo~eHHOM BMge gnH 
l.laCTHoro cny1.1aH y-nepexoga ~a cnomHoro cocTOHHMH lc y1.1eTOM 
KOH$11 rypa1~~~ He CflOMHee ABYX$0HOHHb1XI B npoc TWe OAH0$0HOHHble 
~ ~cnonbay~TCH gnH nposepKM r~noTeaw AKcenH-6p~HKa. 
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3AeCb BBOAHTCfl o603Hal.leHMfl: Zi =fl+i~j/2; Zr=w+i.1r/2; d' 2 =gi,(~Gr): 
G 1i·2 =(ggf ), G i • AflH t;·2 ~ c}•2genaeTCH 3aMeHa (i t f). He 6y
AeM np~BOAMTb BblpameH~e Aflfl cMnoao~ ct>YHK~M~ Pj ... ( (E/\; 0-+cu ), 
aanMcaHHOe a G i - ~ Gr -noAnpocTpaHcTsax. 0Ho oT nMI.IaeTcfl oT 
I 11 I aaMeHo~ t ;! G. Pac1.1eT gsyxMepHbiX c~nosbiX ct>YHK~MA I 11 I 
n03BOnHeT OnpeAeflMTb ycpeAHeHH~e BepORTHOCTM KaK hpRMWX 3neKT
pOMarHMTHbiX nepexogoa ITMna C ... S I, TaK ~ npoMemyTOI.IHbiX ITMna 
C ... C' l,apeMeH MM3H~ B036ymAeHHWX COCTOHH~A, He HaXOAR npeg
sapMTeflbHO 3HepreT~4eCKOrO cneKTpa ~ BOflHOBbiX ¢YHK~~A Kamgoro 
~3 B036ymAeHHWX COCTORH~A no OTAeflbHOCT~. 3TO cy~eCTBeHHO 
ynpo~aeT peweHMe aaAai.IM M gaeT B03MOMHOCTb npoaHanMa~posaTb 

ropaago 6onbWM~ o6beM 3Kcnep~MeHTanbHOA MHct>opMa~MM. 
OgHaKo np11 pac~eTe 1111 ocTaeTcH npo6neMa MHoroKpaTHoro . 
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8bi4HCfleHHe /12/ He npe,QCTaan~eT TeXHH4eCKO~ Tpy,QHOCTH H MOmeT 
cnymHTb npH6nHmeHHO~ O~eHKO~ HCKOMO~ CHflOBO~ ¢YHK~HH /11/. 

npe,qnomeHH~~ B HaCTO~~e~ pa60Te MeTO,q OnHCaHHR pa,QHa~HOH
HbiX nepeXO,QOB Mem,qy BOS6ym,qeHHbiMI-1 COCTO~HH~MI-1, pacnOfl0>1CeHHbiMV1 
B 3HepreTI-14eCKO~ o6naCTH 6onbWHX nnOTHOCTe~ YPOBHe~, Ha CaMOM 
,qene 3aSHCI-1T OT cne~H¢V1KI-1 paccMaTpHsaeMOrO npo~ecca. no3TOMy 
ero M0)1{HO npV1MeHHTb, HanpMMep, ~flR pac4eTa Ce4eHV1R pa3flM4H~X 

KaHaflOB pacna,t:~a rMraHTCKMX pe30HaHCOS, KOr,qa KOHe4HOe R,qpo 
OKa3~BaeTCR npH S~COKO~ 3HeprV1H S036ym,QeHHfl. 

Pac4.eT ABYXMepHbiX CHJlOSbiX .IPYHK~H~ npMae,qeHHbiX seponTHOCTe~ 
3JleKTpOMarHMTHbiX nepeXO,QOB nOSSOflMT 8 paMKaX MMKpOCKOnH4eCKO
ro no,qxo,qa npoaH,am13Hpoaa-rb coOTHOWeHHe aKna,qos pa3JlH4Hbl>$ 
MYflbTHnOJlbHOCTe~ 11 cpaaHHTb ero C 3KCnepHMeHTOM H pe3yJlbTaTaMV. 
CTaH1CTH4eq<MX H ¢eHOMeHOJlOrH4~CKHX pac4eTOS/?--12(i-1HTepeCHbiM 
TaKme npe,QCTaBJlReTCR BOnpoc 06 3HepreTH4eCKO~ SaBHCHMOCTM pa
,QHa~HOHH~X WHPHH He~TpOHH~X peSOHaHCOB, 3HepreTH4eCKOM cneKT
pe nepat-14HbiX M~rKHX y-KaaHToa. MoJKHO 6y,QeT oqeHHTb SKJlaA pas
flH4HbiX MHOr04aCTH4HbiX KOMnOHeHT BOflHOBbiX ¢YHK~M~ B Ce4eHHe 
pa,qHa~HOHHOrO pacna,qa He~TpOHH~X pe30HaHCOS H npoaHaflH3MpOSaTb 
APYrHe caoAcTsa cneKTpoa MRrKMX y-KsaHTOs nepeXOAOB MeJK,qy 
CflOJKHbiMH COCTORHM~MI-1 ,qe¢OpMHpOBaHHbiX R,Qep, Hcf I<OTOpble o6pa~a
eTC~ BHHMaHMe npH HCCJle,qoaaHHM peaK~HH (n, ya) B pa6oTaX/? ,121, 

B 3aKill04eHHe aaTop SblpamaeT 6naro,qapHOCTb sa noneSHble o6-
cy>«,QeHMH SaTpOHYTbiX s,qecb npo6neM B. B. BopOHOBY' c. r. Ka,Q~1eHCKO
My, ~.n.nonoay, B.r.Conoabesy 11 B.H.¢ypMaHy, 
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Manoa fl.A. 06 3neKTpOMarHHTH~X nepeXOAaX Me*AY 
a~COKOa036y*AeHH~MH COCTOAHHAMH Ae¢opMHpOaaHH~X AAeP 

P4-82-183 

PaccMaTpHaaOTCA y-nepeXOA~ Me*AY ao36Y*AeHH~MH COCTOAHHAMH Ae¢OpMHpoaaH
H~X AAeP a6nH3H 3HeprHH CaA3H HyKnOHa. (TpyKTypa TaKHX COCTOAHHH HMeeT cno*
H~H xapaKTep, 8 HX nnOTHOCTb 04eHb aenHKa. npoaOAHTCA ycpeAHeHHe no Ha4anb
H~M H KOHe4H~M COCTOAHHAM, a pe3ynbTaTe 4ero npHaeAeHHaA aepOATHOCTb 3neKT
pOMarHHTH~X nepeXOAOa 3anHc~aaeTCA a aHAe CHnOaOH ¢YHK~HH. TeM CaM~M peWeHHe 
CnO*HoH 3aAa4H Ha Co6CTaeHH~e 3Ha4eHHA H OnpeAeneHHe aceX a03MO*HWX nepexo
AOa Me*AY HaHAeHH~MH COCTOAHHAMH AApa 3aMeHAeTCA a~4HCneHHeM yKa3aHHOH CHno
aoH ¢YHK~HH, 3aaHCA~eH OT Aayx Henpep~aH~X nepeMeHHWX: Ha4anbHOH H KOHe4HOH 
3HeprHH nepeXOAa. npeAnO*eHH~H MeTOA OnHCaHHA nepeXOAOa Me*AY COCTOAHHAMH C 
6onbwoi1 nnoTHOCTbO MO*HO npHMeHHTb KO MHorHM 3aAa4aM AAepHOH $H3HKH /a 4acT
HOCTH, K paC4eTy Ce4eHHH pa3nH4H~X KaHanoa pacnaAa rHraHTCKHX pe30HaHCOa/; 
OH n03BOnAeT CAenaTb MHKpOCKOnH4eCKHH paC4eT PAAa $H3H4eCKHX xapaKTepHCTHK 
TaKHX nepeXOAOB, nony4aeM~X H3 3KCnepHMeHTa. 

Pa6oTa awnonHeHa a fla6opaTopHH TeopeTH4eCKOH $H3HKH OHRH. 

Coo6aleKMe 06~eAHHeHHOo-o HHCTHTyTa AAePHWX HCCneA08aHHH. lly()Ha 1982 

Halov L.A. On Electromagnetic Transition between Excited 
States of Deformed Nuclei 

P4-82- 183 

The y-transitlons between the excited states of deformed nuclei near the 
nucleon binding energy arc considered. The structure of these states Is 
complex, and their density is very large. As a result of the averaging over 
the Initial and final states, the reduced probabll ity of electromagnetic 
transitions Is written as a strength function. Thus, the solution of the 
complex problem of eigenvalues and the determination of all possible transi
tions between the nuclear states Is reduced to the calculation of the above 
strength function depending on two continuous variables, initial and finite 
transition energies. The proposed method for description of the transitions 
between the states with large density can be applied for many problems of 
nuclear physics (In particular, for the calculation of the cross sections of 
different decay channels of the gaint resonances). It also allows one to 
perform a microscopic calculation of some physical properties of these 
transitions, obtained from experiment. 

The investigation has been·performed at the Laboratory of the Theoretical 
Physics, JINR. 

Communication of the Joint Institute for Nuclear Research. Dubna 1982 
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