
IO.II.fampcKHH; C.f.3eMllilHOH, H.H.KonecHHKoa1
, 

E.K.Kym,J:()Kattoi32, K.IJ:MapHHoaa3, E.H.MapKoB 

P6-96-208 

· CBEPXTOHKOE PACIUEIDIEHHE OIITWJ;ECKHX 

JIHHH.H B HEqETHblX 1130TOIIAX YP AHA 

HanpaBJieHO B )KypHan «OnTHKa H cneKTp0CK0ilIDI» . 

· 1MocKOBCKHH rocyJJ.apcTBeHHhIH yttHBepcHTeT · 
211ttcTHTyT ~JJ.epttoii ct,H3HKH, TanIKeHT, Y36eKHCTaH 
3YttHBepcHTeT, CocpH~, Eonraprui 



BBe.neHHe 

B3aHMO.neACTBHe aTOMHl,IX 3ReKTpOHOB C MYRbTHnORbHLIMH MOMeHTaMH HJlpa 

( MarHHTHLIMH H 3ReKTPH'leCKHMH) npHBOJlHT K caepxTOHKOM}'._ paCU1enneHHIO ( CTP ) 

ypoBHeA 3HeprHH. 9TO pacmenneHHe HBRHeTCH BalnlLIM HCTO'IHHKOM cae.neHHA KaK o6 

aTOMHOM n.npe, TaK H o6 3ReKTpOHHOA o6onO'IKe. B nepBOM cnyqae OHO no3BORHeT 

CYJlHTb O npocTpaHCTBeHHOM pacnpe.neneHHH 3ReKTPH'leCKOro 3apH.na H TOKa B n.npe, 

a BO BTOpOM - 0 uenoM pn.ne aTOMHUX napaMeTpOB: 0 CMeCHX KOHtHrypauHA ypoBHeA 

3ReKTpOHHOA o6onO'IKH, o6 3ReKTpH'leCKHX H MarHHTHLIX nongx H HX rpa.nHeHTax B 

TO'IKe n.npa, 0 BKna.ne penHTHBHCTCKHX 3tteKTOB HT. Jl. 

B nocne.nHHe ro.nu B HCcne.noaaHHHX CTP onTH'leCKHX RHHHA B ~neKTpax aTOMOB 

HRH HOHOB CTaRH IIIHpOKO HCnORb30BaTbCH Mero.nu na3epHoA pe30HaHCHOA 

cneKTpOCKOnHH. 9TH MeTOJlLI xapaKTepH3YIOTCH xopOUIHM 3HepreTH'leCKHM pa3pe111e1IHeM 

H O'leHb BLICOKOA 'IYBCTBHTeRbHOCTLIO, 'ITO no3BORHeT npOBOJlHTL 3KCnepHMeHTLI C 

ynLTpaMaRLIMH KORH'leCTBaMH aemecTBa. nmTOMY HCnORb30BaHHe na3epuux MeTOJlOB 

HaH6onee 3tteKTHBIIO B HCcne.noaaHHHX pe.nKHX H30TOnOB HRH· H30Tonoa,. HMeJOUIHX 

BLICOKHA ypoaeHb paJlHOaKTHBHOCTH. 

B .naHHOA pa6oTe npe.ncTaaneuu pe3yn&Tam H3Mepe!IHA CTP onTH'leCKHX RHHHA 

B aTOMIILIX cneKTpax He'leTHUX H30TOnOB ypaHa - 233U H 235u. HeCMOTpH Ha 

HHTeHCHBHLle HCcne.noaaHHH onTH'leCKHX cneKTpoB ypaHa, CTP H3y'leHO RHIIIb JlRH 

" H30Tona 235U, [ 1-4 J • B cnyqae 233U .naHHLle o CTP nony'leHu B pa6orn [ s 1 

no H3MepeHHIO H30TOnH'leCKHX CJlBHrOB uenO'IKH H30TOnoB UC A=233-238. B .naHHOA 

pa6oTe npHBOJlHTCH pe3yn&TaTL1 6onee TO'IIIUX H3MepeHHA CTP OOOHX He'leTHLIX 

H30Tonoa u, 3Ha'leHHH KOIICTaHT CTP nony'leHLI C y'leTOM 3tteKTOB BLICIIIHX 

nopHJlKOB. 9TO .nano B03MOEIOCTb BLIJleRHTb B cneKTpax yKa3aHHLIX H30TOnOB pn.n 

HOBLIX 3tteKTOB - o6HapyxHTb caepXTOHKYIO MarnHTHYIO aHOMaRHIO, oueHHTb 

KOIICTaHTY MarHHTHOro OKTynonbHOro B3aHMo.neACTBHH H nonpaBKY Ha 3KpaHHpoBaHHe 

KYROHOBCKoro nong n.npa. 

9KcnepHMeHTaRbHaH MeTOJlHKa 

JlJIH H3MepeHHA .CTP onTH'leCKHX RHHHA B cneKTpax 233U H 
235

U HCnORb30BaRCH 

Mero.n na3epHOA pe30IIaHCHOA ~yopecueHUHH B napannenblIOM ny'IKe aTOMOB [6]. 

OCHOBaHHaH ua 3TOM Mero.ne 3KcnepHMeHTaRbHaH ycraHOBKa onHcaHa B HaWHX 

npe.llLIJlYUIHX pa6oTax no H3MepeHHIO onTH'leCKHX cneKTpOB pe.nK03eMeRbHUX 3ReMeHTOB 

[7], THTaHa [8] H ratHHH [9]. Ra3epHLIA RY'li 'laCTOTa KOTOporo CKaHHpoaanacb B 

.nHana3oHe .no 30 rru nepecexan no.n .npHMLIM. yrno11 ny'IOK aroMOB ypaua. 

B036yx.naeMaH npH 3TOM pe30HaHCHaH tnyopecueHUHH aTOMOB .perHCTpHpoaanacb 

~TOYIIHOXHTeneM, · paOOTaJOUIHII B pexHMe C'leTa OJlHHO'IHLIX ~TOIIOB. H3Mepnnacb 

3aBHCHIIOCTb HHTeHCHBIIOCTH tnyopecueHUHH aTOMOB OT 'laCTOTLI na3epHoro 



H3JiyqeHHll. BOJibllfOe paccTORHHe OT HcroqHHKa aTOMOB ,llO Jia3epHoro nyqa (20 CM) 

H Bl,ICOKall creneHb KOJIJIHMaUHH nyqKa no3BOJIHJIH CHH3HTb ero yrJI0By10 

paCXO,llHMOCTb ,llO 0, 1 MCp H TeM caM!,IM ,llOCTHrHYTh pa3pemeHHll no qacTOTe, 

onpe,lleJilleMoro lllHpHHOR ,llonnnepoBCKO,O KOHTypa, B 20 Mru. npH 3TOM lllHpHHa 

Jia3epHoR JIHHHH COCTaBJillJia 3 Mru, a HaTypanbHall WHpHHa B036yl[JlaeMYX ypoBHeR 

61,1na·MeHbme 10 Mru. TaKoe pa3peweHHe no qacroTe no3BOJIRJIO Ha.llenro pa3,lleJillTh 

ace KOMnoHeHTl,I CBepXTOHXOR CTPYKTypu onTHqecKHX JIHHHR B cneKTpax o6oHx 

H30TOnOB ypaHa. 

B 3KCnepHMeHTaX HCnOJib30BaJIHCb pa3,lleJieHHl,le H30Ton1,1 233u H 235U C 

o6orameHHeM .llO 99¾ Cn KaqecTBe npHMeceR B 233u co.llep11'.aJ!cll 234u, a a 235u -
238U). B KaqecTBe HCXO,llHOro uaTepHana HCnOJib30BaJICll KHCJIOTHl,llt pacTBOp 

UO/OH)3, KanJill KOTOporo HaHOCHJiaCb Ha TOpHeByJO ipOJihry H BNCYlllHBaJiaCb Ha 

B03,llyxe npH TeMnepaType 350°C. B pe3yJihTaTe 3TO,O Ha noaepXHOCTH TOpHll 

:::::Ba:;:3Ul,ITO::all233:e:K~35:K::Maem!:a B u2:~~Ta;::::T~H::::1,1e ( T;;;:: 

,llJIHHOR 50 MM H ,llHaMeTpOM 3 MM), ,,lle HarpeBaJIHCb ,llO TeMnepaTyp1,1 1700°C. npH 

3TOM'Ha nonepXHOCTH TOpHll npOHCXO,llHJIO BOCCTaHOBJieHHe ypaHa Hero HCnapeHHe. 

TaKHM o6pa30M nonyqancl! CTa6HJihHl:IR H .n.ocraToqHo HHTeHCHBHNR aTOMHNR nyqox 

ypaHa, npHqeM C o6pa3uaMH necoM B HeCKOJibXO MHKporpaMM MOnIO 61,1no npoBO,llHTb 

H3MepeHHll npH npaKTHqecKH noCTOllHHOM ypoBHe pe3oHaHCHOR tnyopecueHUHH B 

TeqeHHe HeCKOJlhKHX qacoB. qyBCTBHTeJibHOCTh ycTaHOBKH 61,1na TaKOBa, qTo O,llHOMy 

HMnynhCY C ip<>TOYMHOll:HTeJill COOTBeTCTBOBaJIO 10
8 

aTOMOB ypaHa, BJ,lllfe,llllfHX H3 

TH,Jill, npH ~oHe, He npea1,1ma10meM 100 HMn/c. Bee 3TO no3BOJillJIO nonyqaTb 

cnexTpN c 6onhwoR CTaTHCTHKOR COONTHA H BHCOKHM oTHomeHHeM 3~teKTa K ipOHy. 

3KcnepHMeHTaJibHl,le pe3yJihTaTl,I 

Ha onHcaHHOR BJ,lllfe 3KCnepHMeHTaJibHOR ycTaIIOBKe Q!,IJIH npoBe,lleHN H3MepeHHll 

onTHqecKHX cneKTpOB HeqeTHl,IX H30Tonon 233U H 235U ,llJill .llBYX pa,llHaUHOHHl,IX 

nepeXO,llOB. CXeMa HHnIHX ypoBHeR UI C yKa3aHHeM B036Yll:.llaeMYX COCTOllHHR H 

nepeXO,llOB npHBe,lleHa Ha pHC.1 (10], a HX xapaKTepHCTHKH (3Hep,Hll E, y,JIOBOR 

MOMeHT J, TepM, KOHtHrypaUHll, ,llJIHHa BOJIHJ,I A, BepOllTHOCTb nepeXO,lla gA) - B 

Ta6JI. 1. .Sl,llep111,1e cnHHl,I HCCJie,llyeMNX H30Tonon COCTaBJilllOT: ,llJill 233U I=S/2 H ,llJlll 
235U 1=7/2. 3HaqeHHll J H I onpe,lleJISIIOT nom11,1R MOMeHT CHCTeMl,I 3JieKTpOHHaSI 

OOOJioqxa - Sl,llpo, paBHNR HX neKTOpHOR cyMMe F=J+I, qHCJIO KOMnOHeHT CTP. 

Ha pHC. 2 npe,llcTanneHl,I npHMepbl H31tepeHHJ,1X cneKTpOD ,llJill OOOHX H30TOllOB. 

Ha6JI10,llaeM1,1e B cneKTpax nHKH COOTBeTCTBYIOT pe30HaHCHl,IM nepexo,llaM MeI.lly 

KOMnOHeHTaMH CTP OCHOBHO,O H D036y:a:,lleHHO,O yponHeR. CTP aTOMHO,O ypoDHSI 

onHcNnaeTcll nupaxem-!eM [ 111 : 
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PHC. 1. CXeMa HHnIHX ypoBHeR H pa,llHaUHOHHl,IX nepeXO,llOB BUI 

T A B JI H U A 

XapaKTepHCTHKH B030Yll:.llael,ll,IX ypoBHeR UI 

E, -1 J TepM KOHt, A, gA,e -1 

CM HM 10 C 

0 6 sLo Sf36d7s2 
6 

16900 7 7M 5f36d7s7p 591,54 0, 12 
7 

17382 6 7L 5f36d7s7p 575,81 0,014 
6 

3 

1 



Y,oTH. e.Q. 

6 I-
'::I:! O'l 

t 
4 f- ~ 

2 I• 
'::£::! O'l 

t 
-;t:: 
O'I 

~ (Yl .-

~ t 
.- ~ 
t .--

~ 
I 

~ ~ 
':::£:! 

l.(l 

0) 

.... .-- .-

t t t 

~ 
~ ~ 
l.(l .--

.--
,-

I I I 

~ 

Q 1.~:-;::N:;--~2-----:-.....----:----'---...L_--,-__ ......L_---I 
8 10 6 

N 
4 

N N ~ ~ ~ ~ 
6 

4 

2 

0 

N 

4 
~ .... 

PHC. 2. 

.-- . .-- .-- (Yl ~ 

½ ' t ~t;::: NN ~ ~ N t ,:;;.: ;:;.: 
.--. .-- ~ ~ ' t 

.-- .- ,N 

~ m 

.-- O'l--... N N 

~~ ~ 

t 

2 3 

Jia3epnoA 

4 5 

cp.nyopecueHUHH ,IIJIR 

t 
~ 

6 
6v, rr~ 

CneKTp 

nepexo.11a 

pe3oHaHCHOA 

C ;\=591,5 HM MeIJly OCHOBHYM 
5L: H 

COCTORHHRMH 233
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/ivF=AY
1 
(J, l,F)+BY/J, I, F)+CY/J, I,F)+ ••• , (1) 

r.11e /ivF - noJIOl!teHHe KOMnOHeHTl,I C noJIHl,IM MOMeHTOM F no OTHOWeHHIO K ueHTPY 

TRJ:eCTH CTP, A, B H C - COOTBeTCTBeHHO KOHCTaHTl,I MarHHTHoro ,IIHnOJibHOro, 

3JieKTpHqecKoro KBa,11pynoJibHOro H uarHHTHOro OKTynoJibHOro B3aHM0,11eACTBHA 

(KOHCTaHTl,I OOJiee Bl,ICOKHX nopR.IIKOB OKa3YBaJOTCR, KaK npaBHJIO, npeHe6peIHTeJibHO 

MaJIYMH), y ( J. I, F) - COOTBeTCTBYJOIIIHe cnHHOBl,le MHOIHTeJIH. B1,1paxeHHR ,IIJIR 
1,2,3 

3THX MHOJ:HTeJieA HMeJOT BH.11 [12]: 

K 
Y

1 
(J, l,F)=[-2-J. 

y (JI F)=[Q~7~~!~!!1:!!!!!1:~!~!!11 
z ' ' 21(2l-1)J(2J-1) ' 

5{K3+4K2+0,8K[-31(1+1)J(J+1)+1(1+1)+J(J+1)+3] 
Y3(J,l,F)- -----------1(2l-1)(21-2)J(2J-1)(2J-2) ________ -

r.11e K=F(F+l)-J(J+l)-1(1+1). 

4l(l+l)J(J+l)} 
1(2l-1)(2l-2)J(2J-t)(2J-2)' 

(2) 

(3) 

(4) 

KOHCTaHTl,I A, B H C CBR3aHY C COOTBeTCTBYJOIIIHMH R.llepHYMH MYJibTHnOJibHl,IMH 

MOMeHTaMH µ, Q HQ COOTHOWeHHRMH 

A= @.!(O) 
1T-• 

2 
B=eQ !!_Y 

s dZ• 

Q d2 H 
C=-·--

3 dZZ 

(5) 

(6) 

(7) 

r.11e Y H V - COOTBeTCTBeHHO Hanpsi:a:eHHOCTH uarHHTHoro H 3JieKTpHqecKoro noJieA. 

()61,1q110 3TH KOHCTaHTl,I 61,1cTpO y61,1aa10T C pOCTOM nopR.IIKa MYJibTHnOJibHOCTH: 

A>>B»C. (8) 

0,IIHaKO B PR.lie R,llep (B TOM quCJie H B H30Tonax ypana) H3-3a KOJIJieKTHBHl,IX 

3ipipeKTOB Ha6JIJO,llaJOTCR 6oJibWHe KBa,11py110Jiblll,le IIOMem-1,1 (B .11eCRTKH pa3 OOJibme 

o.1111oqacrHq111,1x), H_ 3TO ypaBHHBaeT 3HaqeHHSI KOHCTaHT A H B. B TO xe BpeMR 

KOHCTaHTa C a-104 -105 pa3 Mellbme KOHCTal!Tl,I A, H ,IIJISI ee onpe.11eJieHHSI Tpe6yJOTCR 

H3MepeHHSI CTP C BYCOKOA TQqHQCTbJO. 

BYCOKOe pa3peme11He Jia3ep11oro cneKTpOMeTpa·H OOJlbWaSI CTaTHCTHKa COOl,ITHA 

B nHKax no3BOJIHJIH onpe,lleJIHTb paccTOSIHHe ueuy nepexo.11aMH C TQqHQCTbJO .110 

1-2 Mru. tJTOOl,I noJiyqHTb H3 3THX paCCTOSIHHA 3Haqemrn KOHCTaHT CTP, neo6XOJIHIIO 

5 



HAeHTH~HUHpOBaTb nepexonu. T.e. BllllCHHTb, KaKHe KOMnOHeHTU CTP OCHOBHOro H 

B036y:iueHHOro COCTOllHHA OHH CBll3UBaJOT. 3Ta npouenypa He Beer na llBJilleTCll 

OAH03HaqHoA, T.K. HHTeHCHBHOCTH nepexonoB HCKaieHU 3~~eKTOM HacuweHHll • .llJill 

HCKJIJOqeHHll 3TOA HeoAH03HaqHOCTH 6UJIH HCnOJib30BaHU naHHUe H3MepeHHA CTP, 

OCHOBHOro COCTOllHHll 
235

U, noJiyqem1ue C OOJiblliOA TOqHOCTblO panHoqacTOTHUM 

MeTOAOM [1). noJib3YllCb 3THMH naHHUMH, 6UJIH HAeHTH~HUHPOBaHU Bee 11a6JI10naeMUe 

nepexonu B cneKTpax 
235

U. B CJiyqae 
233

U KaKHe-JIHOO naHHUe o CTP 

HCCJieAOBaHHUX B naHHOA paOOTe ypoBHeA OTCYTCTBYIOT. no3TOMY HCllOJib30BaJIOCb 

npennoJIOieHHe, qTo OTHOllieHHll KOHCTaHT AH B Ml! OCHOBHoro H B036yzneHHOro 

COCTOllHHA OAHHaKOBU AJill 
233

U H 
235

U. npH 3TOlol npennoJIOieHHH 6UJIH 

HAeHTH~HUHPOBaHU TaKie Bee nepexonu B cneKTpax 
233

U. 3naqeHHll noJIHUX 

MOMeHTOB F AJill KOMOOHeHT OCHOBHOro H B036yzneHHoro COCTOllHHA npHBeneHU AJill 

Kaznoro H3 nepexonoB B cneKTpax 
233

U H 
235

U na pHc.2. BHAHO, qTo AJill JIHHHH c 

;\.=591, 5 HM Ha6JIJOAaJOTCll Bee nepexonu Mezny KOMnoneHTaMH c l'.F=O HJIH 1. .llJill 

OOJiee CJiaOOA JIHHHH c ;\.=575,8 HM OOHapyzeHu TOJlbKO nepexonu l'.F=O. 

HneHTH~HKaUHll nepexonoB no3BOJIHJia noJiyqHTb H3 paCCTOllHHA Mezny HHMH 

paCCTOllHHll Mezny KOMnoHeHTaMH CTP OCHOBHoro H B036yzneHHOro COCTOllHHA. H3 

KOTopux lolOZHO onpeneJIHTb 3HaqeHHll KOHCTaHT A, B H c. noJib3YllCb BUpaieHHllMH 

(1)-(4). 

nocKOJibKY qHCJIO paCCTOllHHA Mezny KOMllOHeHTaMH CTP OOJibWe qHCJia KOHCTaHT 

CTP, TO Ml! HX onpeneJieHHll HCnOJib30BaJICll Meron HaHMeHbWHX KBanpaTOB. 

BapbHPYll 3HaqeHHll KOHCTaHT A, B H C, AOOHBaJIHCb HaHJiyqwero corJiaCHll AJill 

paCCTOllHHA wezny KOMnoHeHTaMH CTP. llOJiyqeHHUX Ha ornne H paccqHTaHHUX C 

3THMH KOHCTaHTaMH. 0Ka3aJIOCb, qTO noqTH BO Bcex CJiyqaRX HaHMeHbWee pa3JIHqHe 

3THX· paCCTOllHHA (B npeneJiax OWHOOK H3MepeHHA) AOCTHraeTCll npH HCllOJlb30BaHHH 

ABYX KOHCTaHT A H B, a Ml! onpeneJieHHll KOHCTaHTU C TOqHOCTb H3MepeHHA 

OKa3UBaeTCll nenocraToqnoA. TOJibKO Ml! OCHOBHOro COCTOllHHll 
235

U, rne CTP 

H3MepeHO C BUCOKOA TOqHOCTblO panHoqacTOTHUM MeTOAOM, MOZHO noJiyqHTb 3HaqeHHll 

Bcex Tpex KOHCTaHT. oueHKH 3~~eKTOB BUCWHX nopl!AKOB, ooyCJIOBJieHHUX 

B03MymeHHllMH co CTOPOHU KOMnOHeHT C TeMH Ie F, HO npyrHX ypOBHeA, a TaKie 

BJIHllHHe HenHaroHaJibHUX waTpHqHl:,IX 3JieMeHTOB, noKa3aJIH HX MaJil:,le 3HaqeHHll. 

Hanp11Mep, Will ocHOBHoro cocTOllH~ll- 5L6 nonpaBKa K KOHCTaHTe A cocTaBJilleT 

0, 17 Mru Ml! 235u H O, 23 Mru Ml! 233U. ,llJill KOHCTaHT B H C 3TH nonpaBKH HHie 

HX norpeWHOCTeA. 3HaqeHHll noJiyqeHHUX TaKHM cnoCOOOM KOHCTaHT Ml! Bcex 
5 

HCCJienoBaHHUX COCTOllHHA npencTaBJieHU B Ta6JI. 2. ,llJill OCHOBHOro COCTOllHHll L6 

OH~ corJiacyJOTCll B npeneJiax COBMeCTHUX OWHOOK c AaHIIUMH paOOTU [1). 

6 

I 

\ 
f,. \ ., 

j 

YpoBeHb 

sLo 
6 

T A 6 R H U A 2 

KOHCTaHTU CBepXTOHKOro pacwenJieHHll 

HeqeTHUX H30TOllOB ypaHa 

z33u 23su . 
A,Mru B,Mru c,Mru A,Mru B,Mru 

131, 56 (10) 3074(5) <o. 1 -60,75(2) 4107(8) 

c,Mru 

-60, 558(1) • 4104,06(6)* 0,025(6). 
7M 371, 28(13) 1980(6) <0,11-170,39(5) 2630(5) <0, 1 7 
7L 207, 71(41) 2082(9) <0,2,-95,94(60) 2839(32) <0,3 

6 

*ell 

TA6RHUA 3 

HnepHue napaMeTpu neqeTHUX H3oronoB ypaHa 

napaweTp z33u z3su X(z33U) 

X(235U) 

In, h 5/2+ 7/2-

µ, ll.M. +0,55(5) ~0,35(3) -1,1536(5) 

g, Sl.M./h +0,22(2) -0,100(9) -2,150(7) 

Q, 6apH 3,663(8) 4,936(6) 0,746(2) 

'2, ll.M. •6apH 0, 115 0,109 1,05 

7 



o6cyueHHe pe3y.HbTaTOB 

nony'leHHble 3Ha'leHHll KOHCTaHT CTP no3B0.Hll10T onpeJle.HHTb uenuA Pll.ll KaK 

llJlepHbIX, TaK H aTOMHblX napaMeTpoB. KaK BHJlHO H3 Bblpa:a:eHHA (5)-(7), 3TH 

napaMeTpbl B3aHMHO CBll3aHbl H 'lHCRO HX 00.Hbme 'lHCRa H3MepeHHblX KOHCTaHT CTP. 

no;noMy lll:e.HaTe.HbHO HCnO.Hb30BaHHe JlaHHblX 00 3THX napaMeTpax H3 He3aBHCHMblX 

H3MepeHHA. B He'leTHblX H30Tonax U H3BeCTHbl 3Ha'leHHll cnHHOB, MarHHTHblX 

JlHnO.HbHblX MOMeHTOB,-H3MepeHblX MeTOJlOM 3.HeKTpOHHOro napaMarHHTHOro pe3oHaHca, 

[13) H 3.HeKTpH'leCKHX KBaJlpyno.HbHblX MOMeHTOB, nony'leHHblX H3 H3MepeHHA 

peHTreHOBCKHX cneKTpOB Me30aTOMOB [14). 3Ha'leHHll 3THX MOMeHTOB H HX 

OTHOmeHHA [15, 16] (nocneJlHHe B PSI.Ile cnyqaeB H3MepeHbl c 00.HbmeA TO'lHOCTblO) 

npeJlCT8B.HeHbl B Ta<5n.3. MarHHTHble OKTyno.HbHble MOMeHTbl He'leTHblX H30TOnOB U eme 

He H3MepeHbl, no3TOMY B Ta6n. 3 npHBeJleHbl 3Ha'leHHll o. paCC'lHTaHHble no MOJle.HH 

lliMHJlTa Jl.Hll llJlep C OJlHHM HecnapeHHblM HeATpOHOM [12). 

H3MepeHHble KOHCTaHTbl CTP H npeJlCTaB.HeHHble 

MY.HbTHnonhHble MOMeHTbl no3BO.HllJOT nony'lHTh uoay10 

BHYTPHllJlepHblX H aTOMHblX 31jlljleKTOB: 

B Ta6n.3 llJlepHble 

HHipapMaUHIO O PR.Ile 

1.91jlljleKT lliTepHlCaAMepa, KOTOpblA npollB.HlleTCll B H3MeHeHHH 3KpaHHpOBKH 

llJlpa, CBll38HHOA C JleipopuauHeA 3.HeKTpOHHOA 000.HO'lKH H C e~ TIO.HllpH3aUHeA 

[ 17] • 9TO H3MeHeHHe Bbl3blBaeTCll uecqiepH'leCKHM pacnpeJle.HeHHeM 3.HeKTpH'leCKOro 

3apl1Jla B llJlpe H npHBOJlHT K yMeHbWeHHIO rpaJlHeHTa 3.HeKTpH'leCKoro TIO.HSI B TO'lKe 

ll.llpa. B pe3ynbTaTe 3Toro MOlll:eT 6b1Tb nonyqeuo 3aHHlll:euuoe 3Ha'lem1e 

::1neKTpH'lecKoro KBa.llpynonbuoro 1o1m.1euTa, onpeJ1en.sie1o1oro Bblpalll:eHHeM C 6) . 

nonpaBKY ua 3KpaHHpoaauHe .RJlpa R MOll'.HO onpeJleJIHTb H3 cpaa·ueuH.si 3Ha'leHHA Q, 

nonyqeHHblX H3 KOHCTaHTbl B (QB), H He3aBHCHMblX H3MepeHHA, uanpHMep, H3 

cneKTpOB Me30aTOMOB Q (Ta6JI.3): 
µ Q 

R = 1 - --8 -, (9) 
Qµ 

TipH pacqeTe rpaJlHeHTa 3.HeKTpH'leCKOro non.ff B TO'lKe .RJlpa npeJlTIO.HaraJIOCb, 'ITO 

OHO CBll3aHO C TeM xe paJlHaJibllblM napaMeTpOM, 'ITO H Hanplllll:eHHOCTb MarHHTHOro 

non.si CnocneJlHRR onpeJleJI.sieTc.si H3 3Ha'leHH.ff µ) [11,18). nonyqeuHoe TaKHM 

cnoco6oM 3Ha'leHHe R JlJI_ff OCHOBHOro COCTO.ffHHll 
6

L~ COCTaBJilleT 32(3)¾. 

2.CBepXTOHKa.R MarHHTHa.R aHOMaJIH.ff 1a2
, CB.ff38HHa.R C pa3.HH'lllblM 

pacnpeJle.HeHHeM 3.HeKTpH'leCKoro TOKa H HHJlYUHpyei,mro HM MarHHTHOro MOMeHTa B 

cpaBHHBaeMblX .RJlpax [ 19]. 3Ha'leHHe 3TOA aHOMaJIHH MOJ:eT 6b1Tb nonyqeuo H3 

cpaBHeHH.ff OTHOllleHHA KOHCTaHT AH rHpoMarHHTHblX ~KTOpOB g (Ta6JI.3): 
A g 

lti.2=-,!- • _z __ 1. (10) 
Z gl 
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B Ta6n. 4 npeJlCTaB.HeHbl_ OTHOmeHHll KOHCTaHT A JlJI.ff H30TOnOB 233u H 235u ( BHJlHO 

HX OT.HH'lHe OT OTHOllleHHA g H3 Ta6JI.3) H 3Ha'leHH.ff CBepXTOHKOA MarHHTHOA 

aHOMa.HHH 
1
6

2 
Jl.H.ff HCC.HeJlOBaHHblX ypoBHeA 3.HeKTpOHHOA 000.HO'lKH u. 3Ha'leHHll 162 

coanaJlalOT B npeJleJiax COBMeCTHblX OIBHOOK JlJI.ff Bcex Tpex ypoBueA u, H 3TO 

yKa3blBaeT Ha .RJlepHoe npoHcxo:a:11euHe 31jlljleKTa (pa3JIH'lHOe pacnpeJleJieHHe 

3.HeKTpH'leCKoro TOKa B .RJlpe). B TO lll:e BpeM.R OTHOWeHHll KOHCTaHT B H 

KBaJlpynoJibHblX MOMeHTOB Q (Ta6JI.3) JlJI.ff 233U H 235U npaKTH'leCKH OJlHHaKOBbl, 'ITO 

CBll3aHO, O'leBHJlHO, C HJleHTR'lllblM pacnpeJle.HeHHeM 3JieKTpl!'leCKoro 3apl1Jla B 3THX 

.11.11pax. 

3.MarHHTHblA OKTyno.HhHblA MOMeHT, OTpaJ:alOlllHA OTK.HOHeHHe OT 

3epKa.HbHOA CHMMeTpHH pacnpe.11eJieHHll 3.HeKTpH'leCKHX TOKOB B ll.llpe. H3 

CHCTeMaTHKH H pacqeTOB rpa.11HeHTOB MarHHTHOro TIOJI.ff [15,20) c noMOlllhlO 

aupaxeuH.si (7) oueaeao 3Ha'leHHe o .11.n.11 ll.llpa 235U. 9Ta oueHKa oKa3aJiacb Toro xe 

nop.RJ(Ka, 'ITO OJ(HO'laCTH'lHble MOMeHTbl H3 MOJ(e.HH lliMHJ(Ta (Ta6JI.3). 

B 3aK.HIO'leHHe aBTOpbl BblpaialOT 6naroJ1apuocTb ~-U- OraHec.siuy H 

~.9. TieHHOHJ:KeBH'lY 3a TIOCTO.ffHHblA HHTepec K pa6oTe, c. H.HHeBy H B.E. my'lKO 3a 

noMOlllh B uacTpOAKe 3.HeKTpOHHOA annapaTypu. 

T A B ~ H U A 4 

CBepXTOHKall MarHHTHall aHOMa.HH.ff JlJI.ff ypoBHeA UI 

YpoBeHb A(233) B(233) 162 ,¾ 

A(235) B(235) 

sL -2, 1656(16) 
6 

0, 7491 (12) 0,75(31) 

7M -2, 1790(10) 7 
0,7528(27) 1,32(31) 

7L -2, 172(14) 0,7333(87) i 1,00(72) 
6 
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CsepXTOHKOe paCW.(?MeHHe:_om'H'JeCKHX JIHHHH 
" t'•. ·.' • .· ·.. ,,_ • 

• B He'-leTHblX H30TOnax ypa11a, i . ·, · 
- ,": .- • • ... _ ~ 

/ 

'MeTOAOM. Jia3epnofi peJ~iia11~11·ofi cpnyope~ueu~H~- ii. arni.flll)M rly'-IK~ . ypaua 
HCCJJeAOBaHa . csepXTOH.Kllll . CTpy1frypa . AJl51 Jisyx'. OnTH'-{ecI(HX - riepeXOAOB' Me)KJly 
.· · .• • -> •' -. - . . - - - :5' ·: . · ··' ' · · 7 ' . ·-7 · -.. , 
oc1iosifblM co~TOllHHeM .tepMa · L6• H B036?')1(JleHHblMH ~ M,7 H ,,h- G y'-leTOM 

3cpcpeKTOB BhICLUHX nopllAl<PB no11y'-le:11h1 3tta'leirnH KoncrnilT c!iepx'roH1<0i'C? p~cmen-
• C ~' ' •• ./ • U • • , r • ... • • ' ,-, ~- • •' •·· , • • U O' • ' ! ••' • U 

JJeHHll -'-:- MarHHTIIO.H AHIIOJlbHOH H OKTYIIOJlbHOH, :3JleKTpH'-1eCKOH KBaApy_nOJlbllOll 

,.:__Af!ll ~6fe;llii~ t~:ornrio~ }33.u u:·235u .. 06cy,ima;Tcll cBll3li 3T_Hx ~o~c~~HT 
C. aT_OMl!hlMll It l!AepHblM_H napaMeTPaM1t; 

IlepeBOA a~TOpOB 

Garigrsky:)'U.P. -e( a1., l - ... ., ,. 

Hyperfine Splitting of the·OP.tical_ Lines 
in the Odd Isotopes of Uranium 
~ - ' .... ,-.·.. ., ~~-~---'.. ,,, ; .. ~ 

·- . ..J. 

.' . -/. P6~96-208 --

The hyperfin~ structure was_ studted fo; iwo optical ti~nsitions in. u between' 

tbe ground state te~m 5L6 and ~h; excited ones· ?M7 and 7L~. T~e meth,od ot· lase~. 

resonance fluo~escen~~tin· th; ~t~mic beam w;s· u~ed. 
0

The values of consia~t 
. of hypet:fo)e , spliuing-magnetic : dipole. a~d:· 6~tupole, · -electric. quadrupole · ~ere 

obtai~ed'for1 odd is.otopes 2~3u: and. 235u: The connectio
0

n of.these 'co~stants·· 
--and atomic and nijcleai- p~ain~te~ fs ciis~~s~ed._ ~ • . . . . . .:_ . - ·... · 

, ,. . - ' -. . " . 

. . . '- . ,, ; 
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