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3a nOOJfe~ee Bp8Mtl rrOJllIRJlCH pH,lI; pa60T. nocBIllIleHHHX .n;BYXpoTOPHO:! 

MO~e~ (~M). B ROTOPHX ~orryCRaeTCH OTHOCHTeAhHOe .n;B~eHKe rrpoTOHOB 

II He!TpoHOB. T.e. "I'HraHTCRHI yrJIOBoi!: peSOHSHC" /1-3 . ThraHTCRHi!: yr

JIOBO! pesoHaHc (I'1P) po~C1BeH xopomo HSBeCTHOM,Y I'HraHTCKoM,Y ~OJlh

HOM,Y peSOHaHcy (r.nP). ROTOp~i!: reHepHpyeTQH OTHOCHTeAhHNM CMe~eHHeM 

ll8HTPOB TueCTlI npoToHOB :II He!TpoHoB Ii RMBeT MeCTO BO Bcex T.filIteAHX 

Jl.IW8X. B OJrY"<tae u I'1P. H$6JrJu:(aeuoM B ~etPopMHpoBaHHHX MPax. ueHT

pa TueCTlI npoToHHHX H He!TpoHHHX ROMIIOHeHT He CMelll8llTCH ,npyr OTHO

ClITeJIhHO .IlPyrs. o~aRO oell TeHsopa lIHepUHll npoTOHoB MorYT OTKnOHHTh

as 0'1' ocel TeHSOpa lIHSPUHK He!TpoHOB. Taxos .n;BlIXSHRe reHspHPyeT 

COCTOHHlle. CBHSaHHOe C OCHOBHNM COCTOHHHSM ,llHrrOJIhH~ MarHHTKHMH rrs

p8xo,nse. 'lTO OO'hJlOHHeT .npyrce HaSBaHlIS aTorc pesOHaHca - M1- Mo,na. 

BoS6Y:lt.Ile~,J0,n06HOI npllpo,IJ;H 6lW!l: OITllCaHI:/; B paMR8X MSTo,na OJfY'lal!:HHX 

~ (MC~) • ITPlItreM Ha STOM rryTR TaKlltS 6~ rrpe,nCRaSaH M:l -peso

HaaC II erc BKn8.Il B lIaoc~HwI E2-peSOHaHC,H 6~ npoBe,ne~ paC'leT~ 
,ll;Jllt Mep pe,nKoSeMeJIhHo! oMacTK. B pa60Tax 15-7 Ha OCHOBe paSJIHtrHHX 

,llpyrIX TeopeTlItrecRHX nO,llXo,nOB 06CY:lt,I(aJIOCh H~e RSOBeKTOpHHX KOJI

JIeKTlIBIUiX COOTOHHllI ~+ (M1 - MO,na). B nO,llTBepBt,ltSHlIe ::lTlIX TSOpeTH

trecKHX npe,ncRassHlII 6HJIO aKCnepllMeHTaJIhHO 06HapYUHO {+ COCTOHHllS B 

06JISOTlI 3~JB B pea~ no HeynpyroM,Y paCCSHHHD anSRTpoHOB .fi.IlpaMH 

156 G-d 8. K HaOTOQeMY Bp8MeHH MOJKHO rrpHBeCTH CRCTSMaTHKY MSP 

(pllC. I). B ROTOpHX lI8~pe~ 8HepI'HH Bos6y:lt.IleHllH H 8(MI)- waKTOPli 

COCTOHHllI Hi - MO,IJ;H ~12. Ha pRC. 2 npHBO,ItR:TCH KSMepeHH~s :m8'ls

HlI.fi 8HepI'H1 1+ COCTOHHllI,ll;Jllt 8TlIX .fi.Ilep K 8(M1)+ Clt1I~ (samTpH-

XOBaHHaH "<taC1':!). a TSKEe HeKOToplie TeopeTH'lecKHe Oll8HKH. ROTop~e Ka

treCTBeHHO COBn8.IlaDT 0 8KCnepllMeHTaJIhHHMH ~8HHHMH. 

AHaJIOI'M C r.n:P H811O,llHT H8 ~CJIh 0 TOM. 'lTO BOs6y:lt.IleHM I'JfraHT

OK01'O yrJIOllOro PSSOH8Hca MOryT 6~Th peaJIHSOBa~ He TOJIhKO Ha,ll; OOHOB

HIiM. HO II Ha,ll; Bos6Y:lt,I(eHHHMH COC1'OJlHllJlMH ,nS\flOPMHPOBaHHHX aTOMHHX Mep. 

HsytreHlle T8RO! BOS~JKHOOTK COCT8BJIHeT.rrepBym TeM,Y ~aHHoi!: rry6~KaUHll. 

PesYJIhTaT~ /3 CB~eTeJIhCTBYmT. trTO Bpa~eHlle Jl.IlPa RaK UeAoro H 

lIOs6Y:lt,I(eHM THrra yrJIOBo1'O pesoHaHca B o6meM CJIY'las CBHS~ MeW co

6oi!:. HSY'leHHe ~KTOB CBHSR COCTaBJIHeT BTOPYro TeM,Y ,naHHoA pa60Tli. 

2.~ 
CJIe,llJ'H /. CtrHT8eM. 'lTO rrpoTOHHYKl Ii He!TpoHHym KOM!IOHeHT~ Mpa 

MOJKHO npe~cTaBlITh RaK CHCTeMH. HMeIOOUIe 8KCHaJIhHYlO CHMMeTplm. OClI KO

'I'OPHX. onpe,neJIHeMHe e,lO!HlltrHHMH BeKTopaMH ~p H ;$n • MOrYT 1I0BOpa

~a1'hC.fi ~pyr OTHOCHTeJI:!)HO ,npyrs. STONY .n;BHXeHHD rrpoTHBo,neAcTByeT CH

JIB. nOTeHmtaJI KOTOpol saBHCHT OT yrJIoBoA rrepeMeHHoi!: (9 • onpe,neJIeH

........ ' "I'n :'1 I·U-I'l·.'.· !
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tit·! i~6 
PRO. I. 

HoI COOTHOmeHZeM: 

cos (2·6)) -= :5p·gn (o~ e~ f). (1) 

OpHeHT8~ ~ B nanOM orrpe~e~eT TpolKa BeRTOpoB 

11.1 = (~p X.:s n) /sin (2&), 

n, = (g,p -':sn)/Z SLn e) (2) 

ti:~== cgp -+ 'St\)!2CosfY) 
KOTopae 06pasYDT rrpaBHI OPTOHOpMHpoBaHHHI perrep. nOTeH~aH BS8BMO~el

CTBR.fl Mew POT8TOpaMH orrpe~e~elCS'I iPYHKJJ;Iile.lf V(S) • Ralt CJIe.llYeT DS 

paCCMOTpeHRlt, orrpe~eJleHHoro B 2. BnOJIHe ~OCT8TO'U!O I!IsY'DITl> .D;BHlW

HRlt B o6JIacTH e t..< @C/4 (wrn: 'ilt/2. - 6) .(<.X/If ), Tor~a B rapYOlUJ'iec-

ROM IIpI!l6nHEeHRH 3TY WYH~ CQYTaeM paBHOI 

Vee) te 8~ 
(3) 

lv(~-e)=~e( -ey-). 
ITCJI8raa, QTO B ~oA H3 nO~CI!lCTeM HMeDTCS'I BHYTpeHHI!le BOs6y.ne

:.! 

E1+[t1·&1 _._I&A-2 
3 

.to _._ == = liKen• 
'"i
'!. 

;;;;; = --- ___ 66·IJ:.(1t ... I,!L-_ ,........ 
3 

==11=' cO -{2 

U.fii" __ fi!, ~T fit fK. U'-UL O'f/~50 ;60 ~"o A 
$... (;,l ...... f)Y Ei' YJ. -III T.l 

PHo.2. 

HRlt. raMBJlbTOHBaH Jl,ltpa MODO saIIHC8Tb B BlI,ll;e 

if. =Tp +Tn TV(6)+~u-.t.t" . (4) 

HaxHqI![e nOCJIe~ero ~eH8 B WOPMY~e (4) cymecTBeHHo I!IS,e~eT ~sI!Iqec
RYll RaP'l'BHY no opaBBeHllJD co CJIYqaeM. paCCMOTp6HHliM B 2. BHyTp6HHI!1e 

COCTOHHHH ~ol I!IS rrO~CHCTeM xapaKTepI!IsYDTag COX~ag KBaHTOBHM 

'IHCJIOM IIpoe~ BHYTpeHHero yr~oBOro MOMeHT8 Ha OC1> CHMMeTPHl'I rro~cI!Ic

TeMll (Kp , KI"I) • 8TH qI![CJI8 COBna,Ital)'l' C rrpoeKJJ;lilel IIOJIHOro IIPOTOHHOro 

(BeitrpoHHoro) yr~oBOro MOMeHTa Ha OC1> CHMMeTpHl'I IIPOTOHHOI (HeATpoH

Hoi KOMIIOHeHTH ~ 

(:5 p Ip)'¥= K/¥, (,g'n In)'1'= Kn 0/. (5) 
BapaaeHBe ~ 9Hepraa BpBmeBHR COOTB8TCTBY~ ROMIIOH8HT IIpS~CT8Bl'IM B 

BlI,D;e 

T. = 1:.. Ai. ( I ~ Ii. -t Ii I ~ ) -+ Al ( Ii.)2 + Ai. (ri.)2
• L 2 +,- -+ - - '+ -+)+ -+ -r -:> (6) 
L 

r~e It - itOMIIOHeHTH IIpoe~a orrepaTopoB yr~oBoro MOMSHT8 npoTOHOB 

(HXI!I HelTpoHoB) H8 BHYTpeHHHe OCR ~oa rrO~CHCTeMH. OCb 3 BHYTpeH

Hel CHCTeMH Roop~aT IIpI!lHBM8eM cOB~~ea C OC1>D aKCHaHbHOI CHMMST

PHl'I ~i. ( i.. =p I!IJIH n ). BIi60p ~yI'.ItX ocel, paCIIMOl!6HHHX 

B IIJIOCROOTI!I. nepneH.l\BKYMpHol OCH CHMMeTpHl'I, ~onyCRaeT IIPOHSBCJI, T.e. 

orP8Hl'l~eH ~m& ycnoBHeM OPTOroH~1>HOCTI!I. YCJIOBHe aKCH~HOa CHMMST

pI!IB OT~MbHol IIO~CHCTeMH MOmIO CWOPMYnpOBaTb RaK ycnoBI!le KOMM,YTaIll!l'l 

onep8TOpa TL C npoeKUI![sl BHYTpeHHsro yr~oBOro MOMeHT8 rrO~CHCTeMH 
J~ H8 OCb CHMMElTPHI!l: " ". "" . 

C[ 0. , I 3 [T.) j ~] .] 

HHep~oHmIe WYH~ Ay,)}' B (6) .R:BJIJID'l'CS'I orrepaTOpaMH. ~elcTBYIO
mHMI!I H8 BHYTpeHHHe BCJIHOBbtS WYHKl/lm. HMH'lHe ~SHa lfJlint,. B (4) 

~eT BOSMO&HOCT1> BHYTpSHHHM COCTOJUiruIM l'IMeTb HS paBHHe HyJIll rrposxl/lm 
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yrAoBOro MOMeHT8 H8 OOOTBeToTBy~e OOR ORMMBTpRH. OTMe~9HHH1 EHme 

npoRSBOA B BH60pe BHY'l'peHHHX ooel! B 2 YOTaH8~eT 000THom9HBX 

ROMM,VTamm MeJi,IJY llHepDJ!OFiHHMlt IPYHRJJ;MMI!' B onepaTopoM npoeKIJ;lm BHY'l'

peHHero yrAoBOro MOMeHT8 Ha OOb OHMMeTPRH: 

. [ A ~ ,_ ) J:, 1 -= 0 ) 

['Ai, '='m ] _ 0.- , Ai.. - ~ (i. '" (?) 
+ + ., J - 0t m 2 + ~ - Ui. m 2. A__)

, ,~ '" ,) I ') 

VIs 3Tl'IX QOOTHOmeHl'I~ Me~eT, 'iTO A+ ,_ DMgeT OT~e 0'1' HY.11K M8TplA

HHe MeMeHTH llo ,BHYTpeHH.:I!M IPYH.!tllJiIli¥ <r21 A+rl},,) • Ror.It8 Ki(!): 

=Kj,U?,) .( hr..IJ~>:::'KL(!)\Ji» • AliMOI."l!f'mO<}2\A-i"""\}i)r6 0, 
eMB Ki. (1) -1<, (2)= 2 • BflJl:eJIJtI{ ~OAOBYIl '1180T1> A°j. (Ai = i/{l,'1i) BS 

orr9paTOp& N+,- ,onp9,1l;e.tl9HHYIl R$K OP9,f4H99 no BO.tlHOBHM IPYHJQJ;Hl!':M 

OOHOBHOl'Q Ot)OTOltlll:1.fl J1..IJ;pa. MOJKHO paS,ll;eART1> orr9pa,.opH KBH9TlI'IIeOROA SHep-

I'lilR t i Ha ,Il;B8 '!JIeH8: 

,.. " A

T= TO+T' , (8) 

r,ll;e 

,.. 0 t \' 1\0 ( l. i. i. Ii.) (9)T ::::: '24- f"\i. I+ I_ + I_ + , 
~ 

1"= f {t ai. (I: I~ +I~ r!) -+ A~)+ (1~)2+A~,_ (I~)il}. (10) 

• 0 ' 
3.IJ;eob Qi. = A~ _-At . BHplWUl orr9paTOpli r~ '119peS Ii. R 

BBO,ll;l'L, KaK B pa6~T9 12{ rrOJIRldt yrAoBOA MOM9HT OBOTew B D;~O~ (I) 
B OTHOOBTe.tl:!>~ yr.tloBOA MOMeHT ,Il;BlIDl9mm ,Il;Byx ROMIIOH9HT ( 5 ) 

...... - ......
I=Ip +In , S ::::: Ip - In , 

(II) 

raMWI1>TOHBaH (4) MOJKHO sarm08T:!> B Bl!.IJ;9 

A A A AI ~, 

H=H +HOi -+T,,+T-r-) (I2) 
0,0 ) r 

r,lle 

,.. t(O 0) .... 2 ~2) (Ho,o =4" Ap + An (I + S -+ V &) -+ df.i.rrl:r) (I3) 

" ! (.0 0\(-"-) (I4)Ho,!=I Ap-An} I'5 , 

AI ,.. "" fA (15)A 

T/' ==- a},! (H 0,0 - V( e)- r;}lint,.)+ a ,.,2 H 0/", 

4 

t~ = if (r! + s~ )+ (I~ + s!) ~1+ -t 

+ bz (r+S-t -+S+1+)-+CS_I_-+I_S_)i;' (I6) 

Ali8JlJ1lS r8MM1>To~re>8 MO,Il;e.ttl!!, sarmOaHHoro B Bl!.IJ;e (12)-(16), BH

nOAHSH B pa60Te 3. 'tJaOTb r8MM:!>TOHB8H8 H== H0,0 +Hq!oIIlIcllBaeT 

OBOTSMY, B KOTOpoA ORaS» K0AA9KTBBHOro ~BKEeHKff B BHJTp9HHBX BOS

6yz.n;eHl!:1 OTOYTOTBY9T. ,llJlyrasr JKe 'IaOT:!> B (12) 1" =- TJ + TJ
,Il;aeT BOSMOEHOOT1> lI00A9,1l;OBaT:!> ~RTH ORaSl!! B oneRTp poTan;aOHHHX 

rrOAOO. B npJ[6JI::i!:Z9Hl!1l!!. orrpaBe,nmmoM, ROr,lla aMMHTY~a ROAe6aHB~ B 

H8np8Bn9Hl!1l!! yrAa S MM8. 0060TBeHHHe WYHRDHB R oo60TBeHHHe ~o
A8 Ho 0 MOryT 6ll'l':!> R81,JJ;9HH 8HMBTB~eORB. liMeeM 

I 

" (I?)Ho 0 rp (I Mk Kzn) -= EIkK2 n. 'fI(IMkK 2. n) 
I ) 

r,ll;9 

'k ~ 
V'(IMkKan)=(2I~~~)(l+8k,aOKJ~' ~,I\(e){'D~K (Q)Jk+ (-!)~~-iQ)}-J(I8) 

OYT:!> 6aSl!!OHH9 ~R~ 0l!!OT9MH, ROTopHe y,llOBneTBO~ yOAOBR~M 
OJDlN9'l'pBB (OM. ,3). 3,1l;90:!> K~ 0 • k=I<f>+Kn ; 
;;t=/k-K I '=II 0,1,2, ••• ; n. = 0,1,2, ••.• IllYHRDHB 

'-P9! n (6') .R:BJI1I:m'CR: 0060TB9HH1D1l11 .IJ.,1lli onepaTOpa Ro,o B BM91lT Bl!.IJ; 
I 

(n ( [2-nl lih.t'1a..+~ (~2.) ~ t
'raIn 9) -= (n-t'Z.)\ - IJ e.xp - ~ 9 Ln (e )I 

r,ll;8 L~ (6 2) - rrpBo09,l1,llHeHHHl rrO.tlHHOM .lU!:repa • 

CII9R'fP BH9PI'lll orr9pMopa 110,Q OmrOHBa9TOJl tPoPMYAol 

E(IkK2.n)=tw9:I(1+1)+W(.2n.+~+{)+c.:nt,.(~) _ (I9) 

Cx9MaTn90l'C09 npe,1l;0'l'8BJt9Hl!:8 on9npa ,Il;aHO H8 plIO. 3. B nsp:soM CJr1
tJ:a9 JlS06paz9R8 PO'l'8UIOHHM nOJl008, nooTpo9HHM Ra,It BH,l'1'p9HJiDt 000

'l'OmmeM k::. k (~::.0) • Ee MODO o'DlTa'l'l> OOOTB9'l'OTBYDlt91 Bp8Ill9

HDl HJUl8 DK D;9Jloro O'l'HOOK'l'EIJI:bHO OOB ttl JUIII fl.:z npJ[ IIOCTOJDI-

ROil 8Ra'll8Hl1l! Yl'Jl8 e JI. np. O'l'OY'l'O'BD Bp8Ill9Hl!Jt lIO.Kwr OOB 11~ • 
- ......

B QIy'I8& ae, ItOI'lt8 OlIO'l'9Na OOB9pmae'1' nOBOpoTH BORPyr OCR 11!> 

(OM. PlIO. 36) H8 IIR9pr9'l'JA80ItOM paOOTOJmKH (.J::: lr..\a~2 (r,lle 
1 -i'l )1f'l .. <lfd" 0'0

90::' ( 4 ),.j~' c xsp8lt'J'epJlO'l'n9Cl'C09 SH8'11eHBe yrAa ~ ) 0'1' OOO'l'OJDIlllI 

dt:::O ,It=K o6pasYIl'l' APYI'IIe C L1;;e= 1. IIPB aTOM rrpo9KIJ;1m 

yrAoma MOMeRTOB BH,YTp9HHero ,Il;BlIDlemm I 11.) II npeD;900HOHlioro ,ttmI.
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I 
lItelmJl HeATpoHHoi! R rrpoTOHHol!: ROMlTOHeHT (~') MOryT 6l:lTh HBrrpaBJIeHl:l 

O.mmSKOBO (b.» 0) RlD!I rrpoTRBOIIOJlODO ,IUlYI' l1.PYry (k< 0) . IIoaTOM;y 

BOs6y~eHEe OTHOCHTe~bHOI'O ~BKMelmJl IIPOTOHOB R Hei!TpoHOB ~ BHYT

peHHel!: KOHqllU'Yparom C IIpoeRtnmi! YI'~OBOI'O MOMeHTS k HS OC1> IIPR6.1.I:R

lIteHHoi! CRMMeTPml: MOliteT IIpRBO~Wl'D RaE K YBeJnrqeIDllO, TaR R R yr.teHJ"meIDllO 

"llIMB K • KBaHToBOe "llICJzO n MOJ\1I.O CMSSTD 0 ~y~oi! KOJIe

6aHRA poT$TqpoB OROJlO o611lel!: OCR C IIPOTRBOIIOJlO.lml:lMR fIlaSru.m: (pRO. 313), 
T. e. B SBl[lROmaoCTR OT "llIMB Y3J£OB n HM OIIpe~eJII'!HHliJol OOCTOJml,feM 

t{epes ~e 2· W SHepI'eTJ{qeCKile RHTepBaJIIi BOSHRKIUJ'l' COC'l'OJ!lI.l!!JI: 0 

t. n = i . TSRRM 06paSOM, BOs6~eH'.ltll H l -MO,D;Lt MOlI[fJO nOOTpoll'1'1> lUlK 

HM OCHOBHl:lM coo~ommeM. TaR R HM BR6paIll!OHHO-POT$Ill!OHHliJolH IIOJIOCru.m:. 

OnepaTOp Ho.{ He~8I'OHMeH B IIpe)lCT8BJ1eHml: C 68aRCBHlIom iJlYHu:
Il;ItI!l.m (18) H IIPRBO)lll'l' It OMellIl!B8HmO COC'l'O!JH1tl!: C pa~ ;Z • .K 
11.. B C()6CTBeHHllX CPYH1UUJJ!JC oIIepaTopa H 00' Bl:lp8$6HRe ~ MBT.PJf'I

HHX MeMeHTOB if 0, i • OTJIlf'iHIiX OT HYM', IIpRBO)lltTCJi B 3/. IDe 
yt{eT B cIIaRTpe c06CTBeHHl:lX SHepI'RI R B ~HOBl:lX CPYH1UUJJ!JC MODO ooy

lIlaOTBRTb rro TeopmJ: BoaM;YllleHEl!: 

W(IMkK;;en) = lJl (IMkK<J!t1)

_1- L f('ZM_KI;tln'l1fo,iIIHkK:ztt>I'l'(IHkK/2,'tt0°) 
W K!.z.'n.r 2n'-2n+2'-;e j . 

, 1 

3T0 IIPRBO,ItWl 1': HeCYDleCTBeHHOM;y 0~lin'Y SHepI'IIlI ~omm::x: COC'l'OSiH.lI:It. Eo
~ee CYlIleCTBeHHl:le ~RTl:l CMaR - aTO IIepeHOpuKpoBRa BHePIllIOHHHX rrapa

MeTpoB , OIIl![CImaDIIlIX BHTap:aa.l\bI. SHapI'D Jol83,lty ypoBlilIMll POT8Ill!OHHOI 

nOJlool:l, a TaREe BJm'Jt!DiIe H8 MaI'Hl'lTHl:le X8p81t'1'apRCTRKI! ypoBHel. o60y~-

8Ml:lX HRlIte. 
COCTOJ!lI.l!!JI:. OT~~eCJi no ~ H8 OW e~IIY. CBlI3aHl:l Mal' 

HRTHHMH IIepexO)lru.m: 2. MaTpR~l:le MeMeHTi onepaTopa M8I'Hl'ITHOI'O MO

MeHTa Me~ 68SRCHHMH COCTOHHKmMR ~ B 3/. OTHomeHia IIpRBe.neHHHX 

Bepo.a:THocTel Mal'HRTHl:lX nepexo.noB Jl3 OOOTO.a:HR.a: '2.=0 • k =K B 000

TO.a:lmJl ~= I ,K= k ± i 

H~:::: 8(Ml; K=k, Ii 

R R(Hl' K=k r u ) . i 

OIIpe~eMaTCJi KllHeMaTliJ'laCKi!MH fIlaRTOpaMB 

I"K+!()2
-- K=k+i) 1 2) = CI~/Ki u 
-K=k-{ I') CIflJK-l. 

, 2 I K;!-i 

CMeIlllmaHHe cOCTomml!: 1I0 "llIMy 2 B CPYHRIJ;H.a:X q; IIpRBO~'l' It 

TOM;y, 'ITO MaTPRtIHl:le 3J£eMeHTl:l OIIepaTOpa MaI'Hl'lTHOI'O MOMeHTS Me~ COC

TO.lIlIRll:MR 1I0000Cl:l Kt= 0 OKa3HB8JOTCR TaREe OTJIHllliliMII OT HYM 37. 3T0 

06CTO.a:TeJIbCTBO IIOaBOJIJJ.e'r 8Hallll3lJpoBaTb B paMKaX HaIDel MO.n~ MIU'HHT

BH8 uepexQAH BHYTPK POTauHOHHHX UOJlOC. 

-6I\~~ 
y .... -4tt2, 	

-2 
-0 

Z=O 

a. ~ 
K ::: ~-2 It-t k k+1 k+2 

.... 
fl.s - 2=2

2=2 

.
2.=1 t 	 Z=~ 

w 

J~._ 
ti 	 ~=D 

PKc.3. 

1'1aT oIIepaTopa 7-' B I'8YI:lJIl>TOHRBHe (I2) npRBO~T R CMeIIIHBamm 
~, 

OOO'l'oHHlI C paSHHMH k • K ,.;e, • ft • Onap8Top Tfo ~SI'O-
HMeH no It R OMelllHBaeT COCTO.a:HR.a: OCHOBRol!: IIOJlOCl:l C "jb" -nOJlocol!: 

(k::K= z=n=O)H "S" -IlOJlocol!: (l:I.=n::O, K=Z={). OIIepaTop T;' He

)lltaI'OHMaH no k R B cMY (7) CMemH:aa.eT COCTO.a:HR.a: C p83JIll:'iHl:lMB 

BHYTpeHHJlMl[ ROH{fDiIryp8Illl1tMH: qr - . fo - ,S - IIOJlOCl:l C ¥" 
-nOJlocol!: (K::: k::: 2 •n ::: a!. ":::. 0 ). MaTpll'lHl:le MeMeHTl:l 1I0 6Src

HUM CPYHKIJ,HJI:M OT onepaTOpoB T ft H T'a-'- IIpnO,It1!Tc.a: B pa60Te /3 • 
B MY'I8e CMemHB8.lmJl COCTO.a:Hlll!: 9r-, .f.> - • (t- H K1t"= J+ IIOJlOC 

MOKRO OOCTaBRTb MaTPHUY (CM. (21)), MaTplI'IHl:le 8neMeHTl:l ROTOpoA 6e

PYTCJi OT IIMHOI'O I'8MIt1IbTOHRaH8 (12) no BMHOBl:lM CPYHtmWlM (20). 3~ecl> 

""'9'" • WI> ,Wt- ,Ws - I'OJIOBHl:le 9HepI'W'! cooTBeTcTBYJOJl'(IlX IIO

~oc, Pv,,. P".,r-, P,f."r- ' Ps,ft ,Ps,r- - IIBpaMeTpH CM31I. KOH

RpeTHHft ~ KOTOPHX oIIpe~~eTc.a: OT.ne~l>HlU~ KOM6lJHaUB.a:MR HHep~OHHl:lX 

- 1'I=f 

2w 

~ 

n=O 

b 7 
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a AU' -v-- tr 

"". "r " 0 ~---~~ -.. ~~~--+-~-"-
'I(l'H) i n I \. 0 l'
F-ltw,. fI(IH)t'lJIi, 1ta-i)I(I+iXx1-i) 'P"lJ", ,,-tr 

I(IH) 	 i I " (2I) 
~ +Wfo i~(I-~)I(IH)(lT2)' ~t- .~tI(r+i).Ps./I »fo'" .- .. ----r --H= 

x;~~; + Wl- 1~(l-t~:').Ps,..Ll1"A' 	 t 
I(I+!) 	 J If 

I~+ws "s 

onep8TopoB, ;o;elCTBYlOIllIlX H8 BHYTpeH~e BOJIHOBile tliYH.K.IUD!:fIt.. 

yqeT He~aroH~hHHX MaTpaqaNX aaeMeHTOB HHep~oHHHX onepaTopoB 

(Ap,n) no paSHHM BHYTpeHHRM tliYH~ npHBO;o;HT R ;o;onOXHlTBXLHol nepe

HOpMlIpoBKe MOMeHTOB HHepUHlil nOJIOC 11 OTlUIOHe.tnm:M 01' (IloPMYJm aecTxoro 

8KClIaJIhHOro poTaTOpa. KpoMe" npsMOro" CMellll!BallBl1 KOJt1!8RTeHHX nOJIOC, 

lIOCTpoeHHHX Ha paSHHX BHYTpeHHmC tliYHro::nmx, 1I0JmlUt8TCH CM8111BB8lU1e Ta

KHX lIOJIOC C nOJIOCaMlI, OT~Csr IIO 2 Ha:! • CmmOBaJI: samtCJI

MOCT]) MaTP~ aaeMeHTOB raMWIhTOHHaH8, CBHSl:lBlUJlIHX COOTOJ1H1llI .f.>
1I '6 - 1I0000C C OOCTOSllUf.R:MH S -IIOJIOOLl,ooBna,n;aeT 0 T8XOBOI NUl" ra

MHnhTOHHaH8 ROPJIonlIOOBa BsaKMO;o;elcTBBH, TaR ~O B MO;o;6HH eCTeCTBeH

lUlM 06paSOM BOSHlIKSeT "ROp1[onlIOOBa" CMSL MeJI;Q 9Tl'IMJlI nOJIOOaMJI, pac

CMOTpeHHM, H8npllMep, B pa60Te 113/. 

3. CoCTOJ1H1lll lIOJIODTBXhHOI qeTHOC'l'B NIna 232 I'll 

IIPOCJI8,n;BM sa Hea.ztaa6aTlf1ieCKl'IMJlI 9@lell:'l'aMJI, OlIJ![CLlBaeYYMB ;o;aHBol 

MO;o;eJ1DD, Ha IIPlIMepe COOTORlUt.it nOJIODTBXLHQI q8THOOTlI B R.lij)e 232Th 
Y'1lllTHBaeH CBHSh ~- • fo - ,t-- B X$:= 1+ nOJIOo • .nu 
STOro pemaeM ypaBHeHlle mpe;o;l!Hrepa 

HIt' o/(j = t G" 0/.. 6' (22)Y j 	 y i , 
r;o;e 	 raMDL'l'OHOBClWl MaTp1[~ onpe;O;eJIeHa (IlopuyJIol (2I). 

Co6OTBeHHyl) tliYHKIGIll B1QeM B BlI,lte 

m6' (IM\ =L 1.fi',l W. (IMkK::z.n)
"'t'j ) e lJ ~ t ) 	 (23) 

r;o;e 	 l • .y - OOOTBeTCTBYDT HOuapy POTanBOHHo-mt6~oHHHX nalOO, 

./.6',I
Je./i - aMItiIRTy;o;a cuallll'£B8llKfI OOCTORlUtI. CBOaOTBO Cm.!MeTP:i1l!: BOJI

HOBOI IPYHlU.llillil: npHBO,ltHT K COo'tHOW8mm (-lY~ 6' -= 1 • CJIe;O;OBaTeJI])HO, 

cnell:'l'p OOCTOmutl lIOJIODTeJI])HOI qeTHOCTlI C lIOJIOEHTeJI])HOI clIrHaTypol 

paCllleIIJIJl:eTCH Ha qeTHpe ceualOTBa ( COCTOJUUlJ'l C'IeTHHMlJ r ), a 

cneRTp COCTORlUtI C OTPll~TeJI])HOI clIrHaTYpoit Ha ~a ceMeitcTBa (coo

'l'O.$ilJ.li C aeqSTHHMlJ I ) TaR llte, KSK :II :a pa60Te 13/. IIpx STOM tliYHR

rnu:l MOmIO IIpe;o;QTaBlITl> B~RTO{)OM-CT0JI6U:OM:(;I: (IM) 
-' (+) 

JI,\Jr 
(+1 Ij(+l4>" (n~)- I,!, 

)1 j(+)
t.,r 
t[+~(-) [1:H] '- I,I)

¢~ 	(TM) = f~..{ ,r = 0,5, -r, '.' 
:t,S 

3IffiPr:i1l!: cocTomml oripe;o;EU.t,I1I)'l'OJI TaR: 

EO(I)= I(I-+-!) + tJ +C6"'(I) 
Y 2'l~ Y y 

C yqeTOM CMeJlll!BaHltI! q.r - • .fo 

(24)I ::::.24 b) ••• ). ) 

(25) 

(26) 

?t - If S - 1I0JI00 

MOlltHO rrony~L BHpallteHJIe NUl lIpee;o;eHHoit BeposrTHocTH MarHllTHHX".ltJI

IIOJI])HHX rrepeXO;O;OB B f" -IIOJIOCe ( k = K = 2 , ;;;;e. = 11 = 0 ): 
B(Mijf",I-3"'; 1-1) = (&(M{)+) ~s(j _L J~

-{ ( r-L 	 )21: 	 11'" I 
x[(2I+!)r J . fcr;~ jf;t-~(r-2)(I+2)+ t f!:; J ,1'"J(r-I)(IH)' , (27)s

r;o;e BeJIlI'IlIHa BOH l+ OIIpe;o;eJI.lIST ./ll1,D;IIIpYDl{,Yll qacu npee;o;eHHoI 

Bepo.lI'l'HOCTlI BOs6Yz.ttsmtIl OOO'l'OJ1H1lll !+ JIS OCHOBHOro COCTOJIHIDI qSTHO

qe'l'Horo ~IK onpe;O;eJI.lIeTO.II (IloPMYJIol 

B(M~). = 	~, J;;re )0 'W (g _~ \2(~\2 
i6X a-p+ 10 $ P n J 2mc.) (28) 

nonyqeHHol B /2.3/. 
PemsHlile YpaBHemtll (22) ,If,II.II OTPH~TeJIhHO! CHrH8TypH ;o;OOTltl'aeora&: 

.ltlIaroH&1Il!Isa~el Ma'l'Pl!llJl (2I) C HeqeTlmMlI SH8qeHHR:Mltl: CTIHH8. IIp1[ aTOll 

OMeIllllB8.ll'l'CH OOC'l'omnm '7 -nOJIOCH 1I KX = 1+ . 3HaqeHlle Ws - :ro
JIOBHol 9HeprJIll S - nOJIOCH ~r:paeTCH liS COO'l'HomsIm.ll wl.+:::::' 66'~A-% 

(r;o;e S- -napaMeTp ~e(llopMaUHlil) 9 • IIapaYaTpH i1 ,'if.,.. • t...Jtt , Ps,r 011-

pe,lteJlJDll'CH no Me'l'o.l(J HalIMelU>llllilX .ICBa,lij)B'l'OB lIS YCJIOBKR: xopomero 'l'I0

pe'l'l('l80XOro clIeRTpa ooc'l'omml 91" - • ]>- , t" - nOJIOO 0 9KClIlp!(

MeHTalLHHMH /14.15/. nx.a: IIOJIOZHTeJI])HOI OHrH8TYPLl npll ~aroH8nlISanIK 
Ma'l'p1[lJJ:I (2I) napay:e'l'pLl '1 • 11'" • Wr • P8, r YEe ][SBeO'l'HIl liS 88

.lt8'lJ1 ,If,II.II OT~'l'eJI])HOI ClIrHaTYpH 1I Jm1IJDDTCH ROHOTaHTaMlI. IIap8118'l'pJI 
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W9'" a w'p qmRcapymOJI 8ROIIepJlMeHT8JIbHliMB 3H8'leHlmMll 8Hepr.d 

lWIOBHh1X ypoBHel COOTBeTCTBYJllIH.X IIOJIOC. OOTaJII.HHe II8paM:e'l'PH (11r.J!' ' 
pv.l", p,,/1" , p",.,. ) TaIOle HaW;!tHM IIO MeTO;JO' HSHMeru.ma:: 

l'CB8.ItPBTOB IIPliI mraroHaJDI!S8IlB:H MS'l'PHIlll yze,Il;J.l.R: '1e'l'HHX ommOB. IIapa

Me'l'PH, IIo.n:y'leHHHe B paC'leTa:lC, IIepe'lHOJIeJili B Ta~e 2. 
Ha pac. 4 IIpe~CT8BneHH 8RCIIepJlMeH'l'axbHHl liI TeopeTH'lecKBI CIIeKT

pH coc'l'ommtt IIOJIOllJ!'TMbHOi!: 'l:eTHOO'l'H .fI',tij)8 232 Tn • BlutHo ,'l'.rO yo~e.nb 
xopomo BOcIIpoa3Bo~ H3BeC'l'HHe ypoBHH PO'l'8~~ IIOJIOC coc'l'OHHBi 

IlOJIOllJ!'T8JlbHOI 'l:e'l'HOC'l'liI. RaR 6H1IO Il0R888HO B 3, YOMeH'!' liIHepIlB:H 

r - IIOJIOCH ~wmeH 6!lTz.. 6o.m.me, '1eM y ;Iijlyl'JlX IIOJIOO. IIpoDl!;JO',P8 IflHROHPO

JI8HlIJ[ IIap8JWleTPOB, aCIIOJIb80BaHHBJl HaMIl, 1l0R8S8.lt8, 'I'fO Hauy'Dllee COB

~eHHe 'l'eOpHliI a 9RCIIepJlMeH'l'8 ~C'l'Hr8eTOJI HMeHHO IIPH 'l'8ROM OOOTHome-

l:DIH "I l'.I ~t" • B peaYJIb'l'8'l'e CMeImBaHllK 

l'JI6p~38I1M ypoBHeA }- a l' -IIOJIOC. 

[M,61E 
5 

'" 


! 

2 

o 

30 - 

2. -- 

2.6-

tlt- 

21-

10 __ 

f&_ 1" __ 
1.6 __ 

if __ 


ilt __ 
 iO_ 

&U 
6 

to i == 0-
S 3/((11, Teap"
6 __ 

K'it=. 0+i= ==== 
:;IKe 1'1 , reap" 

K$:=D+ 

10 

ooc'rOJIlmI IlPOItCXO.1tll"l' 

B 1'8(\;1.1 ~ 

12~2Th I 

I" 

n --u 

--itfO __ 

,==9 
6 ==1
~ Eailf 

Teop, t 

K~t+ t~_ 
it :=«5 
40 ==1t_==9 

6 --",.-$ 
2=3 = 

:JKCI1, Teo," 

Kfr=2+ 

Pli!c.4. 

Ta6Jnm8 I. 
CTPYRTYpa COCTOHHHi!: IIOJI~XliITe.nbHOA 'leTHOCTliI ~a 232~h 

9" - IIOJIOCa J. - IIOJIOCa 
I 

ffo,qr fr;gr fr-,flfs.gr f~fofjf',v f/J.fo 15,/$ 

2 0,051(; 
4 

0,8458O,DIIl 0,0051 0,0002 -0,0067 -0,53090,9999 
0,0446 o,oon 0,7129 -0,6989 0,09330,9989 -O,OII8 -0,0227 

0,71860,9949 -0,0255 0,0032 -0,6873 0,13306 0,09'78 -0.0483 
0,05670,9842 0,1675 0,0070 -0,67638 0.7118 0,1706-0.0834 
0,1522 0,0128 0,8522 0,205\10,9631 0.2214 -O,:I253 -0,464510 

0,04140,9306 0,1442 0,3358 0,0207 0,9555 0,238712 -O,t684 
0,0021 0,0309 0,9134 0,2249 0,269314 0,8904 0,4467 -0,2064 

0,0435 0,887216 0,8490 0,0562 0,5236 -0,2357 0,2623 0,2976 
O,81I5 0,5800 0,0585 0,2633 0,323918 0,0415 -0,2561 0.8719 
0,7798' 0,8617 0,2522 0,3484 

22 
20 0,0313 0,6206 0,0761 -0,2693 

0,7540 0,6494 -0,2272 0,8541 0,2364 0,37120,0232 0,0962 
0,2181 0,3925O,n9024 0,7334 0,0162 0,6691 -0,2814 0,8481 

O,7I69 0,1445 0,8430 0,1981 0,412326 O,DIOO 0,6820 -0,2832 
0,6892 0,8385 0,1764 0,430628 0,7037 0,0042 0,1727 -0,2834 

0,2035 0,8345 0,447530 0,6930 0,6916 -0,2826 0,1531-0,0013 

,.. - 1l000oca S - IIOJIOCa 

ffjr,s1$))" j~)s is,sJfo,S 
0,99850,0004 -0,0539 O,On20,8473 O,DI91 

I 

2 
A,.. r- fAt" f1;¥" 

-0,0102 0,5306 
0,99480,0399 0,0027 -0,0937 -0,03890,7140 
0,98940,0581 0,0005 -0,1338 -0,05680,7237 
0,9825-0,06130,7319 0,0748 0,0193 -0.1750 
0,97430,0356 -0,22170,8723 0.01560.0900 
0,96530,0562 -0,2262 -O,1I810,9336 0.1040 
0,95540,0782 -0,2193 -O,ISI70,8467 O,lIn 

-0,2274 0,94480,7818 0,0987 -0.21410.1298 
0,93350,7328 0,1422 O,lI61 -0.2405 -0.2393 
0,9213-0,26320,6942 0,1548 0,1299 -0.2549 
0,9002-0,28800,1404 -0.26940.6630 0,1679 
0,8937-0,2835 -0.31450,6370 0,1818 0,1482 
0,8777-0,34320,6147 0,1537 -0.29700,1969 
0,8598-0.3096 -0.37430,15740.5948 0.2130 

-0,40750,2308 0,1596 -0.32150,5764 

11 

4 -0,0402 0,6935 
-0.0885 0,67549 

8 -0.1549 0,6593 
-0,2354 0,419110 
-0,3202 -0.122912 
-0,3981 -0,3330 14 

16 -0,4625 -0,3976 
-0,5123 -0.4246IS 

20 -0,5501 -0,4377 
22 -0.5787 -0,4442 
24 -0.6008 -0,4474 
26 -0.6182 -0.4485 

-0.6322 -0,448328 
30 -0.6437 -0,4474 0.8397 
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TaMmIe 2. 
IIapaMeTpli, IICIIOJI1>SOBaHHlie B paCqeTax 

iJ :-l Ja-: LJ~r Wp Wll Ws Ps r- Ps)~ Pr,-fl Pa-:-gr 1}.) ~I'1(~heS If~~&} (M'!J~) (M35 Uhf)) 013(1,\ 
} 

~6,52 74,3 0.0 10,7303 0,7322 2,5 p.OI70 0,0530 O.OOOI O,002I4 0.ooI62 

CTPYKTYpa COCTOJ!:HRI '1"  , fo  , 1'" ll: S -IIOJIOC. Ha HeB BlI,ltHO, 

lITO aMIIJDtTY~ fo- H l' -ROMIIOHeFiT B COOTO.f.lHllftX C I B mtTepBaJIe 

2 +- IO cpaBHl1J1.lll 110 a6cOJIIlTHoi Be.mrmHe. 

HCIIOJIbSYJI BIi'lJICJIElHHlie ~~ .?gelllll'll8HitJl H BKCnepHMeHT8,JI1>HOe 
SHaqemre 8 (M:1 ) + ,ll;lm JI,lU>a 232 Til 9/, paBHoe I,5.Jt: (IIPH 

9HElPI'Hl'l B036yz;n;eliIDi E!+ ~ 2,200 MaB),MoJItHO HabllIIO (27) IIpKBe~eHHlie 
BepoJITHOCTll MaI'HlITHIiX .IO(IIOJI1>HHlC IIepexo~oB B r -IIOJIOce (CM. TaM. 3) 
:a T~ 3 IIpl'lBe~aHH TI!lKEa OTHomemm: BepoJITHOoTeft Ml K E2 paCII8.I¥l 
1I6! COCTommi ..... - IIOJIOOIi HAPfl 232 Th : 

P(Mt, f; I- r-)I-~) _({ Ij) (Er- Er-!')"?> B(M!; ~;I-'>r-f) 
p (E2~ 1;r...., ~I-.z) - }4426'~O . (Er -Er-~Y B(E2; a-'-jI-I-2)'(29) 

r~a KB~IIOJIl)HHe uepexo~ OIIpe~eJlJIlOT()JI TaR: 

S 	 2.QIL (-±1-2 I Z-2)K1 )2
B(E2;T;I-I-2)= i:X O 2. ~~fy,..C . Lcpefl""J" 

"Y ' , TIC; )20 (30) 

Ta6.gua 3. 

B(E2) 

( &Q..;:c.~tlt1</. 
t-s.) 

raI,a 
294,2 
331,0 
322,3 
257,I 

I-I-i 
B (Mi) 

( &Q.tttl:onc:p.~" I ....,. 1-.z 

4 _ 3 
6 __ 

5 
a _ 7 

10 _ 9 
I2 _ II 

14 -- I3 

0.00036 
0,00045 
0,00050 
0.00073 
0,00005 
0,00072 

4
6 

a 
IO 
I2 
I4 

--... 2 
__ 4 

____ 6 
-.,. 8 
........... 10 
_ 12 

P(M{) 

P (£:.2) 

0,50 
0.I6 
0,09 
0,093 
O,IO 
0,05349,7 

Is 'l'aMKD:l>l BlI.1IllO, 'ITO BepoJlTllOO'l'lI Mal'KB'l'HIa: ~QJI:&HllX K MeR'l'pJI"{ec-

KKX KB8JtPYIIQJI1>IUIX IIepexo~oB B 1'"' -ITOJIooe cpaBHlillm ITO BeJnrlDlBe B 
o6JIaO'l'll Ha60JI1>IlIRX OIImlOB. 
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4. 3aiumqeID!e 

PaCCMOTpeHHaH MO~Bn1> ~orryCKaeT cymecTBOBaHHe BOs6y~eID!i TIIIIa 

I'HI'aHTCK01'O YI'JIOB01'O peSOHaHCa, IIocTpoeHH01'O H~ COCTOmm.l!:Ml'I C BHYT

peHHHM BOs6yz;n;eID!eM. KBaHToBlie 'iRMa IIpoero:J;lm BHYTpeHHe1'O YI'JIOB01'O 

MOMeHTa (k) ll: qeTHOCTK (,fJC i.ntr) BHYTpeHHe1'O BOs6y~eHM CMsa

BIi C KBaHTOBHMH 'iRMaMI!: K or: 06cYlIt,ll;aeMIiX COCTOJIH.}!i COOTHoweliIDi

Mjf K == IR:! i \ ,a-=.[JC i.nt,. • yqeT cMSII KOJIe68ID!t! HeiTpoHOB 0'1'

HOCRTBn1>HO IIPOTOHOB B BpameHRff Be~eT K CMemnBaHHm KO~OHeHT C paSHHMlI 

BHYTpemmMB B036yx,n;elmJIMil: R paSliIiMH SHaqelm.!1Ml!! 'iRMa K B C06CTBeH

H~ WYHKIl;I!IDC I'aM\!JI1>TOID!aHa. B paCCMOTpeHHOM IIpHMepe (CIIeKTp COCTOJ!:

H~ IIOJIOXHTeJI1>HOl qeTHOCTK ~ 232ih ) MO~Bn1> IIOSBOJIHXa OIIBCaT1> 

60JI1>myJl COBOKYIIHOCT1> ypoBHel ::eBe~elD!eM He60JI1>IlI0ro 'iRMa IIapaMeTpoB. 

IIQJIYqeHO BIi~ID!a ,ll;lm II,PRBe~eHHol BepoJITHOCTII 1Jl8.I'HlITHIiX ~

IIOJI1>HIiX IIepeXo~o:J3 B l' -IIOJIOCe C yqaTOM CMemnBaliIDi COCTOJllU1I1 9-1'-. 
}-, 'j'"- R S - IIOJIOC, a TaKEe CM31> ero C IIpRBe~eHHOI BepoJlT

HOOT1>)) Bos6yx,n;emm COCTOmma: 4,+ RS OCHOBH01'O COCTO.IIHRII: qe'l'HO-qeTHO

1'0 .f.UtP8. ::fro IIOSBQJD!IJIO IIPOaHMl'ISKpoBaT1> cpaBHKMlie IIO B~e B 06

JIaC'l'Jlf He60JI1>IlIRX CIImlOB BepoJlTHOCTR MarHH'l'HIiX ~OJI1>HIiX R 9JIeKTplI'leo-

KHX ~PYIIOJI1>HIiX IIepexo~oB BlfYTPR ~ -IIOJIOCIi. 
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'l'EMA'IWIECKHE KATErOPHH I1YBJIMKAUHA 
OB'bE~HHOrO HHCDfrYTA s,aEPmiX 

HCCJIE,QOBAHHA 

HHJleKC TeM8'1'11X8 

1. 3KcnepHMeHTanbH8A ~8HK8 BWCOKHX 3HeprMA 

2. TeopeTH~ecKaA ~8HK8 BWCOKHX 3HeprMA 

3. 3KcnepMMeHTanbH8A HeATpoHH8A ~3HK8 

4. TeopeTH~CKaA ~3HKa HH8KMX 3HeprMA 

5. HaTeMaTMKa 

6. ~AePH8A cneKTPOCKOnHA H P8AHOXHMHA 

7. ~8HK8 TAMenWX HOHOB 

8. KPHoreHMKa 

9. YCKOPMTenH 

10. AaTOMaTM88UHA o5oa6oTKH 3Ken@DW~wTAn~wwv 
ABHHWX 

11. Bw~cnHTenbH8A MaTeMBTMKa M TeXHHKa 

12. XMMHA 

13. TexHHKa ~aM~cKoro 3KcnepMMeHTa • 

14. HccneAOB8HHA TBePAWX Ten H MMAKOCTeA 
AAePHWMH MeTOA8MM 

15. 3KcnepMMeHTanbHaA ~8HKa AAePHWX pea~HA 
npH HH8KHX 3HeprMAX 

16, ~03HMeTPHA H ~8HK8 8~TW 

17. TeopHA KOHAeHCHpoB8HHOrO COCTOAHHA 

18. HcnonbaoaaHMe peaynbTaToa H MeTOAo• 
~YHA8MeHTanbHWX ~8H~eCKHX HCcneAOB8HHA 
B CMeMHWX o5n8CTAX H8yKH H TeXHHKH 

19. 6HO$H3HKa 

MHxaAnoa H.H., ffinAam6aeaa 3.X., BpHaHCOH W. P4-86-570 
HeaAHa6aTHqecKHe s~KT~, a~s~ae~ 
aos6~eHHsMH MI-Mo~ 

~aH aHaJIHS raMHJtbTOHHaHa 11gByxpOTOpHOH MOgeJIH11
, B KOTOPOH 

gonycKaeTcs c~ecTBOBaHHe "rHraHTCKoro yrnoaoro pe30HaHca", 
T,e, OTHOCHTenb~e DOBOPOT~ npOTOHOB H HeHTpOHOB, YCTaHOBneHo, 
qTO B036~eHHS COCTOSHHH 1+ MOryT 6b!Th llOCTpoe~ He TOnhKO 
Hag OCHOB~, HO H Hag BOS6~eH~ COCTOHHHHMH ge~pMHpOBaH
~ aTOM~ Hgep, Y~~aeTCS CBH3h KOne6aHHH He:HTpOHOB OTHOCH 
TenhHO npOTOHOB H ap~eHHs HAPa KaK ~enoro. H3yqeH cneKTP coc
TOHHHH nOnOXHTenhHOH qeTHOCTH sgpa 232Th, 06C~aiDTCH MarHHT
~e AHnonh~e nepexo~ BHYTPH poT~OH~x nonoc H gaHa o~eHKa 
OTHQmeHHS aepOSTHOCTeH MJ H E2 pacnaga COCTOHHHH ~-nonochl HA
pa 232Th. 

Pa6oTa BhlllOJIHeHa B na6opaTOPHH TeopeTHqecKOH ~3HKH ORHH. 

llpenpHHT 061.e.tume101oro 101cnrryra -.o;epllbiX HCcneAosaHHii. lly6ua 1986 

llepeaog O.C.BHHorpagoao:H 

Mikhailov I.N., Youldashbaeva E.Kh., Briancon C. P4-86-570 
Non-Adiabatic Effects Induced by the MI-Mode 
Excitations 

The analysis is given of the Hamiltonian of the "two-rotor" 
model which is based on the assumption that the "giant angular 
resonance" exists, i.e. that it is possible to rotate the neut 
ton component as a whole with respect to the proton component. 
It is shown that the excitations of I+ states can be construc
ted over the ground state as well as over the excited states 
of deformed nuclei. Taking into account the connection between 
the .proton oscillations with respect to the neutron and nucle-· 
us rotation as a whole~ the positive-parity state spectrum 
of232Th nucleus is investigated. The Ml-transitios within the 
rotational bands are discussed and the relation of Ml and E2 
decay probabilities of y-band states for Z32Th nucleus is es
timated. 

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