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BBEJlEHHE 

CpeAIit flAepHblX npou.eCCOB, HAYl1\litX C HeCOXpaHeHlo1eM npaCTpaHCT­

Be HHO~ 4eTHOCTH /H4-npou.ecc~1. oco6oe HeCTO 3aH~ManT Te, B KOTO-

DblX 1-13MeHeHllle J,130CnJ.1Ha paSHO L\T = 1 . 3n"l npOlleCCbI npOTeKalOT 

BcneAcTBHe CYl1\eCTsnSaHlllfI He~TpanbH~x TOKOS, npeACTaBnfl~HX 

ne paocTeneHHblH HHTepec Allfl AaJlbHeHWero pa3BHTHfI TeopHH 06geAIIIHe­
HHR KanH6poBo4H~X none~. 

XOTR 1113-3a HaJl\.1\.1HR MexaHH3t-\OB YCI-1IleHIo1R HY-3!l>$eKTbI 3Ha41-lTeIlb­

HQ 60Ilbwe B TR~eJlblX RAPax, HCCJle AOBaHllle H4-nepexo~oB npeAnO"lTH­

TeIlbHee npoBOAIIITb Ha ManOH YKIlOHHblX cHcTeMax , B KOTOp~X HHTepe­

c Yl'Jt.4J.1e Hac 3d>¢eKTbl H':H16onee npocTo BbtAem1Tb jTeopeT&.14eCKH / Ha 
~OHe flAep HblX B3a HMOAeHCTBHH. H3Y4eHllle H4-3~QeKTOB B Ma nOHYKIlOH­

Hbi X npo u.eccax CTano peaJlbHblM C n OR sne HH e M C~J1bHOTOll H bfX y CKO pH­

Tene~ . n O-SHAHMOMY, He AaneKO TO s p eMR, KorAa MO>t<I-IO 6YAeT nposec ­

TIo1 nonHbfH aHanH3 c nHH-H30c nHHosOH CTPYKTYPM cllafioro HY- noTe H­

~HaJ1a NN-B3aHMOAe~CTBH~ . K CO~a J1e HH~, nnoxae 3HaHHe CHllbHbfX 

BOJ1HOBbiX C!lYHK~HH Mo~eT Me waTb BblnOllHeHHIO OCHOBHO~ 3aAa4H: 1013BJ1e­

~eHH~ 101 3 3Kcn epHMeHTallbHbfX AaHK~X H4-KOHCTaHT, paCC4HT~BaeM~X 

'''eTOAa MI<1 KBapKoBott ¢H13Io1KIo1. 3a Io1CKlllQl.leHHeM, MO)f(eT 6~Tb, paC4eTOB 

HH 3 Ko3 He preTI<14 eCKHX ASYXHYKllOHHblX npo~eCCOB, TeOpeTHl.leCKHe 

paC4eT~ ~AepHbfX n e peXOAOB 4aCTO HOCRT xapaKTep o~eHOK , cOAep~aT 

t l4>a KTopbl HeYB R3 KHI1 
, nOArOHOl.lHble napaMe TpbI H T . n. nplo1l.lHHott 

3To ro , n OM HMO HeAOC TaT Ka 3Kc nepHMeHTaJ1bHO~ HH¢opMa~HH , R Bll~eTC~ 

MHorOCTo pOH HOCT b ftBlleH HI1, Ha C!>OHe KOTOPblX ·npOTeKalOT c11a5b1e npo­
LteCCbI. 

OAHH M 101 3 npo~eCCOB , KOTopble AaBHO nbiTalOTCft o5Hapy>t<HTb, RS ­

IU=!eT CFI npo u e cc pac n aAa 0 + T = l , E *= 3,56 M38 1iAPa no KaHany 6 Li_ 
a -I-d H 06pa TH blI1 npo~ec c a+ d ..... 6 Li . nOCI1eAH~11 3Kcnepl-1MeHTaJ1bHO 

I-1 C ClleAOBallC~ a pa6oTax / 1,2/_ BeAYTC~ I.1CCneAOBaHIo'IR H B HaCTORu..t.ee 
BPeM~ 13,4/ 

B Aa HHOH pa60Te nDoaeAe H peallHCTIo'I~eCKIo'I~ , Ha YPOBH e COBpe­

MeHHblx 3Ha 4eHHi1 , p~C4e T WI.1PI.1HbI r 3THX AByX npou.eccoB. npeABapH­
TenbH~e p e synbTaTbi ony6J1 H KOBaH~ B /5/ 

KOHKpeTH~e CBO~CTBa ~Apa 6 Li H CTPYKTypa BOJ1HOBOH ¢YHKU.HH/B~/ 
Henpep~BHoro ad -cneKTpa n pHBOART K TQ,"Y, 4TO AaHHbll~ npo~ecc 

HMe eT PRA oco6eHHocTe l1, pe3KO OTnH~a~~Hxc~ OT aHan OrHl.lHblX npo­

u.e CCOB B 6011ee TR~(e11b1X FlApax , 'HanpHMep, 16 0 * /2-, T == 0 , E * = 
=8,88 Ha B/ -+ 12 C + a . n03TOMY B pa3A _ 1 Mbi nOAP06 Ho 06CYAHJot 3TH 

oc06eHHocTH 1.1 npH4HHbI ",X B03HI<1KHOeeHHR. B pa3A.2 Onl-1WeM MaTeMa­

TH4eCKHH annapaT, pa3pafioTaHHbli1 HaM'" A11R npeOAOlleHIo1R B03HHK~~­

lJ.lI-1X Bb/4I-1C11HTellbHblx 3aTPYAHeHI1i;, a B pa3A .3 0 6 CYAHM nOllY~H8WH~;C~ 
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pe3ynbTdT 101 npOaHalllo13101py e M MacuJTa6 B0 3MO)f(HI::I X 1013MeHeH Io1 ~ 8enlo1~l01-
H~ r B aaBHCIo1MOCTH O T HcnOllb3yeM~x npH6llH)f(eHH~. 

1. 	CTPYKTYPA HA4AJ1bHOrO 11 KOHE4HOrO COCTO~HHR. 


OC06EHHOCTlI AHnnHTYl\bI nEPEXOl\A 


_ S ~I 

PaccMoTplo1M cxeMY YPOBHeH RApa Li C n OllHblM MDMeHTOM J "" 0 , 
101306pa)f(eHHY~ Ha pHc.l . Cy~ecTBeHHo, ~TO KpOMe HHTepecy~~ero 

Hac YPOBHR E *= 3,56 M3B B He~ OTCY TCT BYIOT APyrHe 0 +-YPOBHIo1, 

HeT H 0 - -YPoBHe~. ~CKIlto:)4eHHe COCTaBllReT 3 H + 3 H e -peaOHaHC E * = 
=21,5 M38 C H30cnlo1HOM T c 1, Io1MelOtJ.llo1~ B C8R3101 C 3THM 0 4 eH b MallY!:) 

WHPHHY pacnaAa Bad-Ka Ha n . npeHe6peraR npHMeC b~ B~ 3Toro CO­

CTORHHR B B~ / 0+, b*=3~56/, a TaK)t(e ct1a6o~ CBR3bIC C 3aKpblTbiM Ka ­

HallOM apn , nOllY4HM 4HCTY~ 3aAa~y, B KOTOPO~ eAHHcTBeHHbI~ p e 30­

HaHe c J" ::: 0 + OKa3btBae TeR n o rpymeHHblM 8 HenpepblBHbI~ ad-cneKTP 

npOTHBOnO.'10)!( HO~ 4 e T HOCTH, T . e . 3aAa4Y I 'OAHH ypoBeHb - OA HH 

KaHall" 17/, rAe CBR3b oe~ecTBl1ReTCR TOllbKO 4 epe3 HecoxpaHR~Hj;j 
'-IeTHOCTb V H4 onepaTop. t!Jlo1pHHa paenaAa r I1MeeT BHA 

2
1 =2rr 1MI , 	 111 

a aMnl1HT YAa 

M =< A'I' IjI ¢(p) I V"" l ljIs > . 	 121 
a d Li 

+
3AeCb 'VS L ' - BOllHOBaR ¢YHKIIIo1R Io1 ccneAyeMo ro YPOBHR 0 E * = 

I 6
=3 , 56 M38 J=lApa Li ; "'a. 'l'd- aH TH CHMMe TpH30BaHHble BHyT pe HHlo1 e BOll -

HOBbie ¢YHKIIIo1Io1 a -'-IaCH1I1bl 101 Ae~TpOHa, COAeplt<alltHe HYKllOHbI C HOMe ­

paMH 1-:- 4 H 5 -;- 6 CQO TBe T CT BeH HO; ¢(p) - BOllHOBaR ¢YHKIIHfI Io1 X 

O THOCIo1TeJlbHo ro ASH~eHHR C op6 101TallbHblM MOMeHTOM r = 1 , '-I e THOeT bID 

~ 6 -112 

rr = I -I, 3He pr"e~ E = E*-Enopor ~ 2 ,09 M3B; A = (2) (1 + 


p~ 

+1<-1) P ) - o n e paTOp aHTHcHMMeTpH3a~HH wecTHHYKnoHHo~ BonHO­
p 

BOj;j <!>YHKU,HH. BBHAY Toro, 4 TO 'I'a H IJId Y)I(e aHTHCHMMeTDH30BaHbI no_ 

nepeC Ta HOBKa M HHAeKCOB COAe p)l(a~HXCR B HHX HYKllOHOB, o n e p aTOp A 
8 Kn~'-I aeT B ce6R To nbKO nepeCTaHOBKH HHAeKCOB OAHor o HYKn OHa 

I AB Yx HYKJ10HOB/ H3 a -l..!.aC T HYbi H OAHo r o HyKn oHa /ABYX HYKllOHOB/ 

1013 Ae~ TpoHa I Hanpl-1Mep P t £) (P1 2 56 ) . Ta KHe n epeCTaHOB KH 6 YA e M 

Ha~~Ba Tb B AanbHeHWeM AB YX4aC TH4HblMH / 4eTblpeX4aCT H'-IH~MH/ . CHM ­

Bon (_l )P xapaKTepH3ye T 4 e THOC T b n e peCTaHOBK H. 

TaKHM 06pa3 0 M , OTCYTCTBHe B c n eKTpe B03AY*AeHH~ RApa 6 Li 
ypoBHe~ 0- C 3aMeT HO~ WHPHHOH p acnsAs B a d-KaHan npHBOAHT 

K nepBoj;j CYUleCTseHHOI1 o cofieHHOCTH : n po~ecc HOCH T 6eape a OHaHcHblj;j 

xapaKTep, o n e paT Op V H4 CBR3b1Bae T COC TOAHlo1e 0+ flAPS 6 Li HenocpeA­

CTB e HHQ C HenpepblBHblM ad -cn eK TpOM . 

2 

Puc. l . YpOBHH H.Ilpa 6Li c J "" O. 
E(M3B) J'ii T 


21,5 0­
B Ka4eCTBe 8onHOBbiX ~YHKIIH I1 

~a' ~d' ~6 Henon b 3ye M BOnH08b1eL, 
0YH K~HH OCu,Hnll flTopH o j;j TpaHcnR­

UHOHHO-HHsapHB HT Hoj;j MOAellH 060 ­

0+0 IlO"e K ITllMOI 18 / : 3,56 
1,47 'Va = i A , = 4 N, = 0 If , J [ '11 0,00 1+ 0 
oI+d /31

L , = O S, ~ O T, - O : J, . O.• , 

'V d	 ~ I A2 = 2 N2 = 0 [ f 2 J ~ [21 L2 _ 0 8 = 1 T _ O:J 1> ,/41
2 2 2

, 

'1'6 ~ I A = 6 N ~ 2 [ fl _ (42) L _ 0 S = 0 T = 1 : J = 0 > . 151Li 

3AeCb A - Maccoeoe 4H cno RA pa . N - c y MMa pHoe rna eHo e KBaHTOB o e 

4HCllO /4l.1CJlO KBaHToB/ , LrJ - cxe Ma DHra. on peAeIlR~aR CHMMe TpHIO 

npocTpaHcT8eHHO~ 4 aCTH BonH08~H $ Y H K U,HH OT HOCHTen b HO n e p e CTa­

HOBOK HYKIlOHOB , L J S. T H J - op6 HTallbHblH, c n HHOBblH, 1.130 ­

cnHHOBbl j;j H nOnHbI~ MOt-1e HTbI paCCM3TpHBae MOH Ca.1CTe MhI. OC Lllo1llJl.ATOP­

Hble napoMeT pbI nw BOnHOBbiX OYHKU,H~ /3 /. /4/ , / 5/ C'-Ia.1Ta e M OAa.1­

HaKOBblMa.1 . S 191 AnR BOllHOBOH ~YH KU,HH lJ' 6 nOJly'-IeHO Sblpa )Ke HHe, 
L I 

COAepl«a~ee, KpOMe KOMnOHe HTbI 15/ C BeCOM a 
1 

"" 0 , 973, TaK~e H He­

60nbwy~ KOMn OHeH TY 

IjIs = a 2 I A = 6 N c 2 [r j c [41l j L=! 8 = 1 T = ! : J = O> 161
L i 

C BeCOM a 2 -" 0 , 230. B Aa HHOM p a C'-I e T e Mbi npe He6p e r a e M ee BKJlaAOM , 

n Olla raJ=l a 1 "" , , a 2 "'" O. 
PaAl-'l a nb HaR '-IB CT b BOJlHO BO~ ¢YHK"'~101 O TH OC HTe n bHo r o ABIo1)t(eHa.1J=1 

r:p(p ) 6b1na nOllY~l eHa nYTeM '-IHCneHHoro peWeHH.A y pasHeHIo1R Wpe AHHre­

pa C n OTeH",H anb HOYI 3HeDr...,e~ . B bl6paHHO~ B BIo1Ae / 10/: 

f = ' V 	 ( p V o ~--- f Vcoul (p) + V ( pl,) = ------ )/a I e 	 171ad 1 + exp [( p - Po . 

rAe Vo = f~2,5 H3B, Po = 1, 85 <1!M , a = 0,71 <PM, V ' ( p) - KynOHOB­eou 
eKI1H, a v - (p) - l.leHTp06e)KHbI~ n OT e HlIlo1an ad -B3 aHMOA ej;jCTBHJ=I. 

1 
c 

T aKoj;j Bbl60p COOTBeTc TByeT KOHu,enUHH rny6oKo ro n plo1TJ=lrHBalOUie r o 

KIl elC Tep -Knae TepHoro n OTeHUHalla c 3anpeLlleHHblMH COCTO~HHRMH 1 10, 11 / , 

S"'A $YHKUHH ¢(p) nplo1s e AeH HB pHc. 2 /cnnOWHa J=l llIo1HIo1R/. HaJlH'-I lo1 e 

Y 3Jla npH p .:c 2 ,7 ¢M n OKCl3bIBae T, '-ITO A.nJ=l AaHHor o n OreHIIYlalla 

B P-BOIlHe HMeeTC.A HIo13KOnelXBli.I.ee aanpe[.UeHHoe COC TORHH e , BOll ­

HOBaR ¢YHKII 11f1 I<OTopor o I-Ie 101'-1ee T y3ll03 1.1 OTBe'-laeT KOHQHrypaLlIo1H 

3 
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Puc . 2. BonHoBble <'lYHKUHH OTHO­nPOVl3BOflbHblE EilVlHVlUbl 
CHTenbHoro ABH1.{eHHH a H d c 

0,25 r yrnOBblM NOMe HTOM P:: 1, 11 = ( _)• ,.....~-~~~~~l 

H :meprHe ii E "'" E * - E'h r = 
=2,09 M3B ¢ (p) / cnJIOwt-IaR JIH HHP / 

" c y qeTOM V H4 q,'(p) = ~ q,'(p) 
/23/ /nYHKTHP /. Macw~6 n 
npoH3BOnbHbIl! . o 

weCT~ HYKI10HO B s5p . BoI1HOeaR 
$YHKU.~R B npa Bo~ o6Kl1aAKe ,..,aT­

plll4Horo 3J1e MeHTa /2/ opTorOHanb­
Ha 3TOMY COCTO~HIII~ , IIIMeeT OT ­-0,25 1 , • , I 
plIILtaTeIl bHYIO 4 e THOCTb 1-. n03~oMIo 2 4 6 P[",Hj 
opTorOHaIlb Ha ...., CDC TOR H 11110 S P . 

BSIIIAY Toro, 4TO CIIIC TeMa MHo r 04aCTIII4 H~X OCU~nI1nTOPH~X ¢YHKUIll~ 

06pa3yeT nOI1Hbl'::' Ha50p, r<1Q)f{HQ oopMaIlbHO pa3nO)t(Io1Tb n o 3TOMY Ha ­

60py " BonHoB yKl <!>Y HK~"1'l I A ~'a 'l'd¢(pl}np,,~eM pa 3nO)!(e H"e 6 YAeT COAep­
HeaTb 1H1Wb $YHKU.J.1H C CYMHa pHblM 4Io1C.nOM KBa HTOB N:z 3. n OAP06Hoe 

OnHcaHHe 3TOH npOUeAYPbI Mbi npH BeAeM B pa3A.2 . 
BepHeMcR K IIICc.neAOBaH~~ aMnn~TYA~ /2 / . Bocn oIl b3yeMc R npeA-

CTaBIleH~eM 

vHI.! = L V H4 
ij /8 / 

i <j 

~ TeM $aKToM , ~TO BonHOB~e ~yH K~~~ 06KnaAoK RBnR~TC~ aHT~C~MMeT­

P~4HblMH . TorAa 

6 I f2 ~ H4 

M (2) <A 'l'aljld ¢(,,) I V 5a l 'l' s > . / 9/
Li 

PaCCMOTp~M B aMllm HYAe /9/ He06MeHHY:O 4 aCTb, KOT o paA OTBe~aeT 
eAHHH4HOMY one pa TO PY B Bhlpml(eHHill AllA A. OnepaTOp V ~64 nplo1 3TOM 

Ae~ cTByeT nHWb Ha HYKnOH~ 1113 Ae~TpOHa . Ho rnaBHoe K BaHTOBoe 

~ACllO / x a p aKTep Iil3YOOJ.ee tV d / N 2'"' 0, n 03TOMY Ha n p Olil 3eeAeHllle 

W« ~(M np~XOA""TCA He MeHee Tpex OC ~HllIlRTOPH~X KBaH T OB . B TO ~e 

epeMA 'l'SLi x a paKTepH3yeTcR N =2 . n 03TOMY BKJ1aA He06MeHHoi:1 4aCTH 

aMnnHTYA~ p a seH Hyn~ /"13 npaSHll oT60pa no rllasHoMY KBaHTOSOMY 

4HCllY/. no TO~ ~e n pH4HHe paseH Hyn~ "1 SKnaA TO~ 4aCTIII aMnll~TY ­
Abi, KOTopa A COAep)!(~T 4eThlpex4aCTH4Hble n epeCTaHOBKH Me>!<AY a -4aC­

TIII~ei:1 III AeHTpO HOM. n03TOMY eAIIIHCTseHHblMH HeHyllesblMIII ~neHaMill 

RBllA~TCR MaTplll4Hble 3neMeHTbI /M3/, COAep~a~lIIe OnepaTOpbI ABYX4aC­

H 14HblX nepeC T aHOBOK Me)!(AY a III d. 3 TOT BbiBOA He RBI1F1eTCR . OAtn­

1<0 , MOAenbHO He3aBlllcHMblM, a RBIlAeTCR c neACTBHeM Bbl60pa B Ka ­

4 eCTBe 'Va BO J1HOBOH ¢YHKlJ.1011o1 / 5/ H npeHe6pe)l(eH Io1R pa 3 nH4HeM oc -
Li 

1~IIIJlI1ATOPHblX n a paMeTpoB '1' 6 ,l.Va H I!J d . r.6cY)l(AeHlo1e BIlIo1AHlt1A 3TIo1X, a 
L i 

4 

Ta Kme A Pyr Hx npH6 IlIII~eHIo1H n pOBeA e M B pa3A.3 , oAHaKO y)!(e npHBe ­

A eHHble Bblwe aprYMe HTbI nOKa3b1ea~T, 4~O Heo6Me HHaA 4aCTb aMnnH­

TYAbi OKa3bl ea e TCR CIo111bHO nOAa eneHHoH. 

/lee YKa3i1 I IHble ocofieHHocH1 npollecca: e r o 5e3pe30HaHcHblH xa ­

paKTe p ~ c~nbHoe n OAa ene Hlo1e Heo5MeHHoH 4aCT~ a MnnHTYAbI , BcneA­

CTBlI1 e n pll1Hll lo1na naynH. B KOHe4Ho,.1 "1Tor e 101 onpeAenA~T KaK 4>113101­

4 eC KIo1e pe 3ynbTaTbI - ManOCT b Be nlo14HHW r, CIo1J1bHOe Bnlo1~HHe NN­
KoppellRll~Y! Ha Ma n blX pac cTo~HHAX , 50llbWOH BKlla A AlI1arpaMH w ­
Me30HHoro 06MeHa H AP ., TaK ~ MaTeMaTII14eC KHe TPYAHOCT~, e03HH­

Kal')\!\lI1 e npH Bbf4lo1cneH Io1 ~ a'1nn lo1T YAbi - BBV1AY ea)f(HOCTH Y4eTa 06MeH ­

HO~ 4a CT H aMnn~TYAbI c lo1CTe MY npHxoA~TC~ pa CCMaTp~BaTb KaK weCT H­

HYKllOHHYIO. n pIo14 e,,, S OA HOIiI 1113 06KIlaAOK / 2/ ABH>KeHlo1e no KOOPA"'­

HaTe p ABnReTC~ HH~ IIIHII1 THbiM . 

PaC 4eT n pO~3BOAIo1TC~ C nOM~bIO CTaHAapTHo r o cna60ro n OTeHllHalla 

OAHm"e30HHoro o5Me Ha , B KOT O POH Y4101TblS811)TCA " , p, W-Me30H bI: 

V 11 I.! V H4 V H4 
OBE 11 I v' / 10/ 

H I.! i --f _' )

V = --= gTThT1(7 1 x 72 (" 1 +°2 ) [+' [" (d], / 11/
~!N" 2>/2 

H4 0 ... • I 7 3 +7 3 2 37 3 7 3 _ -; -;
V ~ + h --L2.__J.J) x= - g (h '1'2 <· h

V p p p 2 p 2.j6 

~ I P x ( (~ 1 (') I + j(1 + Xv) ( ~ 1 x ~2) [ -.L [ vCr)]) +- ° 2 ) 1if;. ' f v III N ' 

3 3 3 31 71 - 72 _. o 1 T t +7 2 
+ gphp -2-- (0 1 + ;;2~ I-.L fvC,) I - g) h., + h ) xliI ' w 2

N / 12 / 
, 


-, ) I.L ,
x ((;;1 - 0 2 lJI f (r)1 + i(1 + X )(;; + ;; )[P [v(r» )) ­v s 1 2,"N N 

3 3 

1 7 1 - 72 • 


- g h ---- (OJ < ;2) I-f: ,'"v(r) I
W W 2 N . 

PI -P2 -mer 
_e__

3AeCb P=--2-- '[B 101 t-1b1 nOnO)!(HM mp 0:;: m cu= mv.n HOHHblH no­

4 "' 
TeHllHBn Io1HeeT 3¢¢1e KTH BHblIiI PBAlo1yc r" :: 3 ~M J.1 on peAen~eT AanbHO ­

Aev. cTBYtOUty~ 4aCTb V;~E. nOTeH~HaIl v~; 06yclloBlleHHbli:1 06MeHOM 

BeKTopHblH H Me 30 Ha MH, COCTa Bl1~eT KOpoTKoAelilcT B )'tOu~ylO 4 aCTb: rv !: 

,,0 ,6 "'M; Ig"1 lJ ,4; gp = 1/2 fp. gw = 3g p,fp = 5,1; X v~P p­
- /-L _1::::: 3 ,7, X "" 11 + Ii - 1::: - 0, 12 , r A e li N - Mar HIo1T Hbie MO-

n s P n 
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6T 
MeHTbI HYKJlOHOO. B Ka~eCTOe cIla6b1x KOHCT,1HT h HCnOllb3YI'JTCR 

Bbl4HcneHHble CaMOcornaCOeaHHblM 06pa30M B/ 12,1:Pt 6e3 nOArOHO~HblX 
D

napaMeTpOB 3Ha4eHHA h" = 1,3.10-7 , h = B,3·10-7
, h~ = O,39.10-~

7h~ = -6,7.10-7 , h~ = -3,9.10-7 
H h~ ~ -2,2.10- • HcclleAyeM"'~ 

nepeXOA RBJlReTCfI ~HCTblM no 6 T n e peXOAOM H , eCTeCToeHHO , e ro 

pac~eT Tpe6yeT 3HaHIo1R IlIo1Wb KOHC TaHT h • h 1 101 h 1. 
" P w 

2. 	 BblYllCI1EHHE AMnl1~TY/lOi. rEHEAI10rHYECKHE K03~Hl1HEHTbI 


/l1111 HECBI13AIIHblX CHCTEM 


PaCCMOTpHM a,.mllHTYAY /9/. ll,llR Bbl14HCneHHft nOA06Hblx M3 Tpe ­

6yeTcR pa3JlO~Io1Tb 80JlHOBbie ~YHK~HH npaBO~ H JleBO~ 06KIlaAOK 

B CYMMY npoIo13seAeHI.1i:1. aHTI.1CI.1MMeTpH4HblX JH1Wb SHYTPH nOACHCTet.., 

SOI1HOBbiX ~YHK~HH 4 e Tbipe x /C HOMepat-i101 1-4, HanpHMep/ H ABYX /c 

/c HOMepaMH 5,6 COOTBeTCTseHHO/ HYKnOHOB. K03~~H~HeHTbI TaKoro 

pa3nm~eHHft Ha3b1BaIOTCR ASYX4aCTH4HblMH re HeanorH4e CKHMH K 03q:,­

$H~He+·tTaMH /rK/ 1 14 /. MeTOAbl Bbl4Hcne HHR rK AnR CSR3aHHblx CH­

CTeM HYKJlOHOB XopOWO pa3pa6oTaHbI. TaK, rK Tl-1MO AllR CJlY14aR A ,,", 6 , 
He06xoAHMble Allft pa3no*eHHfl SOIlHOBOH ¢lYHK~H"" Ws .npHBeAeHbI 

/ 8/ 	 Li 
a . Hanlo114lo1e aHanorH14HblX pe3ynbTaToB AIlR rK ~YHK~HH, COAep*a­

~e~CR B JleBO~ o6KIlaAKe MaTplo14Horo 3IleMeHTa /9/. n03BOJlHllO 6b1 

Bbl4HcnRTb M C nOM~b~ OOPMYI1b1: 

6 112 R R R 

M ~ ( 2) ~ <A = 6 N = 2 l 42] L = 0 S = 0 T = 1 J = 0 lR TI 


IA I = 4N I lr l] LISIT I • 011 .1" 1: A 2=2 N;lr; ] L 2S'; T'; > 

<A 'IIa'lld¢ ( p) L L = 1 S L= 1 T 2 = 0 J = 0 I A I = 4 NIl 1I] L IS IR I' 0 1 I f I : 

, H" 
A2 = 2[12] ~S2Ti'<A 2 = 2N 2[121 L 2S2T2J 2 fiT dV56 1 A2 = 2 

/13/ 
2wl l'] L'S' T'J lR >

2 2 2 2 2 2 T2 


.I" V;' LR\ I !f. L 2 L L 


SL
S;, SR (Tl lil T T 2 lilT ITlilTi (Tllil T T2~I TJT"ll.jJ.SI SI S2 
I 2 I 


J I J 2 J 
 J I J 2 J 

~Aec b Y4TeHO , 4TO onepa T Op V HI.! - n ceBAOC KallRpHbI~ . BepxHH~ HH­


AeKC 03Ha14aeT, \.lTO ABHHoe KsaHTOBoe 14H Cno xapaKTe pH3yeT Ile eyr.l (L ) 

HllH npaBylO (R) 05KllaAKY M. 


AI A 2 A A)A2 

BII B2 () = v(2A + 1) (2() + 1) (2C I + 1) (2C 2 + 1) () I ()e 
 A~ }(	 {
C I C2 C C I C 2 

/14/6 

AI A2 A } 
rAe B 1 B2 13 - 9 - CIo1MBOll BHrHepa.

{	 j
C I C 2 C 

nepBbI~ MHO*HTCJl b nOA 3HaKOM CYMMlo1poeaHHR - reHeaJ10rH4eCKH~ 

K03!l><!H1i.(HeHT TltMO B0J1H080~ ¢)YHK~""H '116 • BTOPOH - rK w eCTHHYKJlOH-
Li 

HOM BOJ1HOBO~ ~YHK~Io1H B Henpep~BHOM cneKTpe, TpeTH~ - ABYX4ac­


TIo1'-lHbf~ MaTpH4 HbI~ 311eMeHT H3 onepaTopa V~~,nocneAHlo1e ABa COMHO­


*IItTellfl - K03¢1$101~lo1e HTbt KIle6wa-rOPAaHa. ~1HAeKcaMH Cy,.'MHpoeaHHfI 


B / 13/ ABnAIOTCA 


NI[II ] LIS,TIJI li!TI N 2 lf 21 LeSeT2J211lT2N;'l121 L2S2T ti f .l". 

npo6neMa Bbf14HCl1e HHR reHeanor H4eCKHx K03~QH~HeHTOB He CBR3aH ­

H~X CHCTeM AO c ...,x nop He 06CY*Aanacb, OAHaKo 6Illo13KHe np06ne Mbf 

pemeHbI B /15/, rAe npeAJlO)f(e Ha e e pclo1.R MeTOAa pe30HHDyIOlltHX rpynn. 

Ko rAa $yHK~HA OTHOC HTenbHo r o ABIo1)f(eHHR KIlacTepoB HuteTCR B BHAe 

P8cxOARuteroc R pRAa OC~lo1nnftTOpHbfX !l>YHK~I.1~. nepBbf~ war npH n OIlY­

4eliHIo1 He06xoAHMblX HaM rK He CBfl3aHHblX C,""CTeM npaKTH4 eC KH aHaIlO­

rH4eH. Pa3nO)f(HM BonHoeyo ¢YHK~H~ ~ (p) no OC~HnJ1R TOpHblM ¢Y HK ~HRM 

q,(p) = ~ <n1 = 1 1.p (p» I n1 = 1>. 	 / 15/ 
n = 1,3.•. 

nOCIle 3Toro B03HHKaeT 3aAa4a:Ha~TH rK CBR3aHHbfx, HO HMe~HX 

CneL&H$H4ecKH~ BIo1A weCT HHYKJlOH HblX BOIlHOB~JX $YHK4Hi:1 

'II 0 	= A I 'IIa 'II d.p of = I (p) > . /16/ 

3T3 3aAa4a TaK*e HMeeT 6J1H3KHe aHanorl.1 B llHTepaType. e/ 1S
! H3y­

4anaCb npofineMa cneKTpOC KonHlIeCKIo1X a MnIlHTYA KaHanOB a I· d* H 

a*+ d, OTIllo14al')UtHXCR OT rK THMO JlI.1Wb 4101cneHHblMH to1Ho*"nenRMIo1, B MO ­

Ae m " HYK110HHbiX aCC041.1a 4Hi'I. BOIlHOBaR ¢lYHK4HR OCHOBHoro COCTORHHR 

RApa 6Li B 3TOi'l MOAeIlH OTnlo14aeTCR O T 6011HOBO~ ~YHK4Io1H neBO~ 06­

KJlnAK~ MaT p H4Ho ro 3neMeHTa /2/. Bo- n epBblx, TeM. 4TO t!>(p) RSnft e T ­

CR ¢lYH K4 Ioo1eH A~CKpeTHoro c n e KTpa. BO-STOPblX, Op6HTaJlbHblH MOMeH­

TO~1 f = 0 101 4eTHOCTblO n ::lll /+/ IJ!. B-TpeTb~X. HOPM...,pOB04HblM MHO)l(H­

TeJleM. B 1 16/ TaK>Ke ~cnonb30BaIlOCb pa3f1O*eHHe r;,(p) no OC~HnnR­
TOPHWM ¢lYHK4HRM, KO Topoe 8 3TOM CIlY14ae RBnR e TCR CXOAR~HMCft. 

3 pe3ynbTaTe rK BonHO Bbl X QYHK4H~ MOAeIlH HYKnO HHblX accoUHaUHi:1 

CBOAIo1IlI.1Cb K rK ¢lYHK4H~. OTIlH4a~Io1XCR OT ~n I1HWb MOMeHTOM H 4eT­

HOCTblQ. 

11HTepecyJ')utH~ HFIC rK RBJlRe TC R MaTpH411blM 3JleMeHTOM o n e paTopa 

aHTHcHMMeTpH3a~1o'I1o'I A. /lnR cIly4aA A 1= 4 , A2 = 2 H np0lo13BonbHbiX 

KsaHTOB~X 4Hcell B o6KllaAKax rK 
L 	 L L LL L L L L L 

G = <AI = 4 NIl I,l LISI'f I • n 1 1.1" I: A 2 = 2N 2 l12 1. 
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(6 - KI2+ 1)-;-6 (4_K/2+1h4 (4-K/2-t-1)-;-4 (6- K/2h6 

pR l-

1 -;- ( 4 - K/2) 1-:-(4- K/2) 5o(6-Kjz ) 

PHC. 3. KooPAHHaTbl .llKo5H AJTR R,Ilpa 6 Li I k - HOMep HYKJ10Ha/ 

L~S~T~: LST I A I AI : 4 N~[r~ L~S~IR, nRfl) f t 
117/

R R R R R 
A2 = 2 N 2 [r 21 L2 S 2 T 2: LST >-

AnR Bbt4I-tcne H&.1f1 M3 onepaTopa ne peC TaHOBKH k HYKnOHOB / k = 0, 
2,4/ OTAen~M B 4eT~pex- H AByX4nCTH4H~X BOnHOB~X ¢YHK~HRX npa­
80;'1 \11 !leeOH o6KIla,QoK / 17/ k/2 4acn1 t.t C HOMe paMI-1, Ha KOTopble 
Aei'kTsycT onepaTOp nepeCTaHOBK14. llIlR ::noro HcnoIlb3ye TcR CTaHAapT ­
Hoe k/2 -4aCT1014Hoe reHeanon1 4eCKoe pa 3Ilo)t(e Hlo1e THMO. AnR YAollcT" 
sa 6YAeM 8 AaIlbHes7iweM 0603Ha4aTb Ha60p tAN[ r1 LST I 4epe3 a. 

TorAa 

a L(R) n L(R) eL(R) If L(R) \ . a L(R) > ~ <a L(R ) I a ' 
I 1 • . • 2 - 1 I' 

n e lf l; a;' > <a ~(R)l a;,n2e 2I.1:'21; «; > /18/
l l l 

\ -- L(R) e I. (R)I '" L(R) I ' I " \ -- >Ia l , n ll..1..e I " t;al,n .1.. ; u 2, Il 2l 2 .1..2; a2 

rAe A i' = 4 - k12 , , A '2 "" 2 - k/2, a CYMMl1poeaHHe npOBOAHTCR no BeeM 

AP}TIo1M \i1HAeKCaM at 11 1 f I f 1 aI:' T1 2 f2i2 a 2'. npeo6pa30BaHI1e BOIlHOB~X 
~YHK~I1~ n OA Ae~CTB l1eM o n e paTop a nepeC Ta HOBKI1 CBOAI1TCR K 06Me HY 

HOMepaMH HyKIlOHOB k/2 -4aCT I14H~X rpynnl1poBOK C KBaHTOB~MH 4HC ­

n<=iMIo1 a'{ \.1 a'2 11 He 3aSHCI1T OT KOHKpeTH~X HOMepOB nepeCT3e-­

IlR e MblX HYKIlOHOB. n03TOMY AIl R onpeAeIleH HOCTYI paCCMOTpHM OUMe!-1 

HYKIlOHaMH C Ha H6oIlbWHMI1 HOMepaM~ B r p ynn HpOBKax. MaTp\.1~ H~~ 3Ile ­

Me HT anepaTopa P~04eBHAHO, He MeHReT BHyTpeHHH X COCTORHH~ rpyn­
" '1' . 'L 'R . "1... " R. "L --R/ _m-t pOBOK / a 1~ aI ' = a 2 ' a 1 - a 2 ' a 2 "" a 1 11 CBOa 2 

AHTCR K nepeC BR 3 Ke opGHTaIlbH~X MOMe HTOB, c n HHOB H H30c nHHOB, a 

TaK)!(e npeoupa30SaHI-1It) BonHoBo iit ¢lY HKLl I-1 H npl1 nepeCTaHoBKe KOO PAJ..1 ­

H~TN JtK06H, 1-1306pi) ~!(eHHm: !-18 puc . 3: 

8 

<a L nLe~ fL I ·aLIP la R, nRef\fRt ;aR:> _ ~ <aLia', nLf~f LI; aN > x 
1', '2 k 1 2 1 1 1 1 1 1 

<aLI a', oLeLlf L\ ; a -- > < a RI a', nRr"!f R\; a"> <aRI a', nReRlf R\ ; a --> x 
222222 - 1 11112222221 

UULL' LL L--·fLLL) U( fLL'LLL". f LLL ) / 19/
1111 ' 10 2222'200 X 

U(eRL' LR L ": fRLR) UURL' LRL " :fRLR ) U(LLrLfL f ,LL f~x 
11121 0 2221200 011 10 

(fo Lofl fo Lof l 51 51 1 2 2 2oo 5 L)(T' T" TL )L L 0( R R)( '
It 
U(LRe~RfR: LRfR) , L L L ,It Lit Lit s-- , L Too T' TL 

S2 2 2 2o 1 1 lOr 2 LooL2 2 00 2 2 
8 2 

f L ' L f L' L 5 ~ 5 R 5 T~ T~ T 
2 

L L L L L L)I" L L, r., L) . fi R R &- R It. R "R
<Dl f l (Pl)'o e \P .... ol;n 2'2\P2 · I r ll nlel(Pl }' 0 e \P lI ... o \; 

n:e ~p:): f>. 

3AeCb U (A
1

A 2 A 3 A 4 : 3 1 B 2) - K03~J..14I1eHT PaKa, a nocIle AHHa:1 t..,HO)!(H­

Tellb Bblpa)l(eHHR / 19/ - TpnHC<l>opMa~HoHHaR cKo5Ka RKOUH 1 17 / , 3a­

Aa~~aR npeo6pa30BaHHe npOH3BeAeHHR $YHK4H~ nOA Ae~CTeHeM npeo6­

pa30eaHHR KOOPAHHdT ~Ko5H, 3aAasaeMoro MaTpJ..1~e~ lI yl! . CTaHAapT­

HblM npHeMOM Bbl4HCIleHHR TpaHC~pMaltlo10HHblX CKo60 K .AK06H /TC ::\ / 

R81lReTC R nocneAoaaTenb Hoe npeo6pa30BaHI1e nap KOOPAIo1HaT ~Ko6H, 
npl1 KOT OPOM BonHOB~e ®YHKltJ..1H OOABepra~TCR npeo6pa30BaHH~ TanbMH­

MOWHHCKoro C pa3HblMI1 ~1ac c aMIo1 / 18/ . 50nee KOMnaKTHa np04eAypa, 

npeAI10)f(eHHaR B / 17 / , rAe TCfI BbI~HCnRII)TCR C nOMOI..ltbtO peKyppeHTH~x 
COOTHOWeHI.o1I1. HaKOHe4 , B 116/ , AJl.A eapHaHTa , nplo1 KOTOPOM TCfI 3a­

AaKJTCR B cxe Me SU(3). nOIlyt.teHbl I<OHe~Hble B~pa}!(eHHR Tefl AIlR HeKO­

TOPblX Ba>KH~X 4 aC THbiX cIlyt.tae e . 

~1Ta K, pac4 eT rK C n OMootbliJ /18/ B03MO)t(eH , ecnl-1 1-138eCTHbi co­

Aep>KautHe CR B HeM rK Tl1 MO nOACHCTe M. 

05CYA HM Tenepb Bo npOC bl . KaCall')t:\lt1eCR YHHsepc allbHOC Tlt1 npe AIlO ­

)l(eHHOrO Me ToAa B~4HCneH I1R rK HeCBR3aHHblX CHC Te~1 . 

1. Pa3IlQ)l(eH He /15/ AonycTHt"'O' DO Bce x cIly t.t aR X , KorAa I1H¢)HHHT­

Hoe ABH)f(eHHe B03MO>!<HQ TOIlb KO no OAHO~ KOOPAHHaTe ~Ko6 H, B npo­

TItI BHOM cny 4ae B , )3 HI4 Ka~"I T Hepel!JeHH~e nOKa np06I1e,,,~ ,iCHMnTOTVlKIo1 

K03$¢lHltHe HTOB pa31l0~eHHR. 

2. Haw ,"" pa~cy}f(AeH"'R OTHOC HT enb HO reHeaI10r J..1 4 oeC Koro t<o3C!>¢l1ltHell­

Ta G orpaHH4e HbI $aKTVl4eCKI1 CJlY4aeM BbI 4 V1Clle HHR ABYX4aCTI14HblX 

rK B c HTya4 14 H, KorAa OAHiJ 101 3 4aCT ei1 HeCBR 3aHH0a1 CH CTeMbi CO­

A epii<VlT ABa HY KIlO Ha. T aKaR C"""'MeTpHR neBO~ H n p<'iBO~ OOKIlaAOK 

3aMeTHO y np(")l4a e T Bblpal':eHIo1R, OAHaKO 11 06lUl-1~ CJ1Y4<=i~ H e Bb13 bl s aCT 

3aTPYAHe HHi:1 . 

3. rK T ""10 , Heo6xOAI1I-1b1e Alln DbI4 J..1CneHl-H1, 1t13BeCTHbi nCKa An~ 

CI1Y4 aes A.$ ? , N $ 3. ll.nR 7 < A ~ 1r, H l! HCn Cl KoaHTOB N. ,.U1Hv,nanbtIO 
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A o n YCT a-1MOr O n p a-1H~a-1nOM na ynJ.1 r~ Tl1~1() "'10ry T 6HTb
1

r'{ 06b1 Y HO';' MOA eIH<1 060flOy eK 1 9/ . 

C TMeTMM e~e, 4TO P~A rK H eC B~ 3aHHO~ C~CTeMbI 

A '~~J.1MCR . Il a-1UJ, b O~KCa~J.1A BHYTpeHHe~ BOnHOBOi1 (j)YH K ~
J.1 OT HOCI-'tTeIl bHOr o ABH)f(eHHR A SYX HYKJlOHOB In ~ 

AI1R H3 npH BOA Yl T K CXOA J.1MOCTH pRA a AJl.R M. 
B e pHe Mc R K pac4eT y WH P MHbI r . KaK YK<33aHO Bblwe, aHTHCJ.1MMeTpH­

3rt Lt HR BOIlHO Bm~ ¢!YHK4 a-1Y1 1t1 3 / 16/ n p II1 S 0 AII1 T K TOMY , YTO n ' ". 3 I 
v ml~ 

n03 T OMY 4 Ile HbI , OTBe4alO~\I1 e TPII1B J.1 d llbHOh J.1 4 enllpeX4 aCT ItI 4 HOVl n e ­

p eC T a HO BK BM., BKfld A 3 B H3 / 13/ He Aa r)T . Bee Boe e Mb Ba plo1 a HT OB 

ABYX 4 de TItI4HblX n e peCT a HOBOK P. . A alOT OAIo1Hd KOBbI~ SKIla A , Bbl41t1 CIl I-'IM 
I . J ... 

I1pOCTpaHCT seH HYIO 4 aCT b MaT pltl4HO r O 3 n e Me HT a P 46 HaT p lo1 lta II yll 
W \eeT c n eAytJlq ,..,H B ItIA: 

_ 3/4 114 v' 3 / 2 v' 2 


_ 3/4 v' 3/2 v'2 
 /20/II rll ~ II _114 _ 

v'3/2 v'2 v'312v'2- 1/2 

Tpe 6yeMa R TpaHc¢lopMa~ItIoHHa R cKocKa HK06J.1: 

1 > _<00, 01111: 00 : l' 1 11 r ll o~f ~ oRfRI.\:'~I : o~fR, l'5 

~ « 00)1' 1 ( 0~ + nRO)l'~ n ~ )f~ > « n~ + o RO)l' 
R 
o l 

/2 1/ 
I ( o ~) 1, ( o RO) fR> < (00) (0 0) (00) :(nO).\:' = 1 11 r ll ( n~ ) , 

( oRO)I(oR + oRO ) I : (nRO) : ( 0 0) 1' = 1>, 
, 2 

r ,{i e ne pBbl e A Ba MH O)t(J.1 T enR - K03¢0Il1 ~lIt eH"bI Knefiwa- r O PAd Hd /KKr / 


r p y n nbl SU (3) Oy e Hb npOC T o r o T lI1na , a Tpe THi"1 - TC5~ B SU(3) . BbI ­

/ 20 / 

p;;l)l<eH I-1,R AnR T a KItI X KK r '~O)'( HO l"IaVTII1 , Hanp ,.." " ep, 8 , a AaHHbl i1 


B illA TUI ItIC CJ1 E':A OSaH s /161 KOHKpeTHO : 


'" RN R R R.., (00) (00)(00):(00).>. a l ii r ll (o,O)(n 0) 1(0 , + n 0) 1 : ( 02U ): 

(n 0)1' = 1 > ~ /22/
R n I 1/ 2 

(--~--) (- ~ l"~ ( .!.. )n, (Ji )" ~ 

R, R, RI 
 4 4 2/2 . 

11 I " n . n 2" 

!3 c e rK. BHOCRl'( lIte BKIla A B t13 /13/ . YA OB J1eTBOpAIOT n paSI-'IJla M o T6opa 

n o r Il~ SHm1 Y K s aHTOBOMY 4J.1 CJly . 4 HCIlO KBa HTOB N B BOJlHOSO~1 t!lYHK­

~ 101101 /6/ p aS HO ABYM, n 03 T OI<1 Y CYMHa n ~ + II R Mo~eT np HH l.1 MaTb 3Ha -

4CH ItI,R O. 1 , 2 . A HaI1J.13 Ma Tplo14Horo :meMe HTa / 13 / n OKa3b1BaeT, 4TO 

1Ie H-b,nc BOi"l BKnaA A al'J T Il ,..,Wb 4IleHbI , Y A OBn eT BopRIOUl ltle YCI10e J.11O n ~ + 
+ n "'" 1 . Cne A oBarell bHo , CXOAItIMOCTb Bl::l pa}!(eH\.IIR / 13/ onpeAe/l1~ e TCR 

10 

Bhlp a)!(eH I::I yepeS 

R BnReTCR pacxo-

J.1 H "Kopa " Ia ~> 
~ ~> B Bblpay.{eH HH 

I 

0,25 r,-=-"-,-~~~~ 

o 


<t>~ Ijll x108 

~'\ 

Ir. \ ~ \ ' , '. r .........


'J, ~~~ : ' ~:::::"___-I , ., .../.... ­

: \ .roo 

:. ' xO.2.' 
- 0251 , , , 

, 0 2 t. 6'p [<I>H J 

I 

Plt e . 4 . flap LlHanb Hlolc DonHODble 

~Y "K"'iH 4>;(p) /23/ c y~eTOM 
V H l.I , tp'3(P) 3AeCb YMe Hbl!Ie Ha B nRTb 

p a 3 /cnnomn aR/; ¢s(p) -TOlle\{­

IIan; 4> ;(p) - n:'HKTHP; 4>~(p ) -
Cl T pHxnYHKTHp. 

,/sn- ' 
11I-tO):: ItIrenet·t m(....Y...:.-) ,Knnl')CTpa­

2J2 
I...I Vle~":', 3 T 0i1 CXOA""MOC TH R BJ1 AeTe H 

p Hc.4, r Ae n peAC TaD JleH~: 
_ "" 

4>'(p) ~ <A 'Pa "'d4> Rf (p )1 V I 'P 6 > 4> R (p ). 123/
Li n f ::;;: 1n n 2 = 1 2 

Bbl 41t1CneHVle s cex OC TaJlbHblX 3 n el1eHTOB Bblpap.ce HHfI / 13/ He npe A­

CT asnReT T PYAHOCT H . 

B ItITOre AnR MaTp,..,4Horo 3 n e Me HT a Mnon Y 4 aeM : 

M = - (0,29 h IT - 0,22 h ~ _ 0,38 h ~) , 10 ' . j . ('6 )112 

-6 1/ 2 
= - 1, 1 . 10 j ( .6) , 

-II 
a AnR WItI PIo1 Hbl r paCCI-4.aTpItIS aeMOro npOl..~ecca : r = 0,8. 10 3B. 

3, OSCY.AEH ME PE~Yn b TATOB 

HTaK, B pe3YIlbTaTe paC 4 eTa 

H,.., e Wlo1 pVl HbI r , B bl nCH J.1t ~ n p1l1 4J.1HY 

6C3 p c 30HaHc Horo lit HeKOToporo 

XOAOB. ~DR WVlP ltlHbI nOCI1eA He r O 

H I.! 2
I<'P, I V I 'Ps v > I __ _____;;_1__ 10 r, 

(i\ E ) ­

non Y4eHO y pe3B~4a~HO H anoe 3Ha4e ­

3Toro. CpaBHItIM n pe>i<Ae Bcero Wltl P J.1 HI:I 

rWl OTeT H4 eCKor o pe30HaHCHor o nepe ­

c n p~p.eAflltl BO Bblpa~eH l-'le 

/2 4/ 

r A e ~r - BonHoeaR $YHK~ ItI R r ~nOTeTH4 eC Koro pe30H aHca, fo - e r o 

wH plo1Ha , .6.E - 3Hepr e n1l.leCKa .A llt e llb t~e~y ypOB HR MItI . ,lln.A peallbHO~ 

WH PI-1 HbI / 1 / "" c n OJl b 3ye~~ pa 3I10>KeH llt e sonHoBo~ ¢YHKt.t~ ItI HenpepblB Ho r o 

cneKT p a n o BOI1HOBbiM ~YH K ~ ItIR M ~n/ 1 6/ , K03~I-1t.t YleHTbI 3Tor o pa3flo ­

)f(e HItIR . Bbl41t1CneHHble B nOMOU\ b ~') ¢OPMYI1b1 / 15/ . n p Vl seA eHbI B TaGI11t1~e. 

KaK c Ile A yeT 1t1 3 Ta6I1""~bJ , a6COn t1 THbie BeIlItIl.lVlI1b1 C (n > 3) He CI1,..,WKOM 
n ­

CI-'IJ1 bHO 3 a S I-'ICRT O T n , Y4 I-1 TI--ISA 1=1 , 4TO OCHOB HO~ BKIla A S Ma Tpll1l.lHI::I ';' 
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Ta(5nH~a 
K03~HI..tHeHTbI pa3JlOl:'(eHHR BomIOBoP. cPYH KQHH HenpepblBHOrO 

CneKTpa ¢(p) no oCUlUInRTOpHbIM / 15/ 

n 3 5 7 9 

M3S- 1I2 ].10 1C n [ - 0 , 052 -0,258 0,248 -0,300 0, 36 1 

3ne MeH T M H3-3a CHnbHO~ Ae c TpYKTHBHOH HHTeP$epeH~HH OCTanbH~X 

- y3 
KOMn OHeHT H y6~BaHHR y n (_~)n-I ~neH C n 3 , npeH e6pe~eM 2y 2 AaeT 

OCTanbHblMH H BbiAenHM B / 2/ MHO>tUnenb C 3 n epeA HYIt.,: 

2 H" 2r ~ 2 "CsI i 1<'Vs I V I 'V aL' > I . /25/ 

HOPMHpOBaHHY~ BonHOBY~ ~YHK~H~ ~ 8, HMe~yn SHA /16/, Hcnon b3yeM 

B /2 4/ B Ka~ eCTBe ~r : 


'V, ~ 'Vs · /26/ 
s 

AnR o~ eHKH AOCTaTO~HO To ro 06c ToRTenbcTB~, 4TO HOPMH p OB Ka Q 3 

5 1lHSKa K 1 . n p Hpa BHH Ba R r H r , nonY4HM
, 

2 2ro 1( 6E ) - 2"(C 3) . /2 7/ 

rHnOTeTH4ecKH~ p e s oHa Hc , YAOBneTBopR~HH COOTHoweHH~ /27/, Ha30­
BeM 3KBHBaneHT HbiM pe 30HaHCOM. BBHAY Toro, 4TO HccneAyeMblH npo~ecc 
RanReTCR HaA6aPbepH~M /B~coTa 6apbepa =0 , 8 M38/ , e ro THnH 4 HaR 
UJHpHHa ro - 1 H3B , a 6.E _ 15 M3B . 3 Ta o ~eHKa, s o - n e pS blX , o n pas­

AbisaeT npe He6pe*eHHe CBR3 b~ C peSOHaHCOM E~ = 21,5 M3 B, BO- STO­
PblX, n OKaSt:.lsaeT t 4TO 6 e3pe 30Ha Hc HaR CBR3 b C He npepbl BHblM cneKT ­

pm., He BenHKa / TH nH 4Hble AE _ COTHIo1 K3 B AnR J.13 a e CTHbiX p e30HaHCHbiX 

npo~ eCCOB C Hec oxpa HeHHeM 4 e T Hoc TH/ . HCKn~4eHlo1e COCTa BllRCT n po­
",ec c pacnaAa 

16
0*/2- T =::: 0 E* =::: 8 , 88 M3 B/ ""'* 12C + a C Ma J1oi4 Wlo1PHHOill, ' 

r = 1 ,04 .10-
10 

3B, rAe 6E =2 IbB . AI1R OToro npo~ecca 6e3pe30­
HaHc libl ~ n e p exoA, BHAHMO, MomeT Hrpa Tb 3 aMeTHYI"J POllb. 

Hccn e AyeM Tenep b ClleACTBIo1 R o5MeHHoro xapaKTepa n~o4ecca. . 


P,onYCT HM , 4 TO B BOJ1HOBO~ $YHK~Io1H Io1CClleAyeMoro RApa Li cOAep­

WHTC R KOMno HeHTa , Aa~aR BKJ1aA B He06MeHHblH H3. OHa BbirnRAHT 

cneAYID~ lo1M 06pa30M: 

'V 
51> ~ A l 'Va'Vd*"'ne = I(P» , /23/ 

12 

rAe n 1,3, ... 

'I'
d' 

IA = 2 N [11] L = 1 S = 1 T _ 1 J _ 0 > , /2 9/ 

a N -= 1,3 , .• . Pac.cMoTpHM AJ1R o npe Aene HHoe TI-1 C JlY4 a~ N 1 . [1 0 ­

npe *HeMY AJ1A o u e HOK n Olla r a eM Q =1. B 3TOM c n Y4ae: 

6 -1 /2 ... H4 
M " (2) <A'Va'Vd ", . l(p ) I V I 'V > : 14,2M . /30/

stt n 1.= s tr 

1013 Cl>0PMYJlbl /3 0/ CJ1eAy e T, 4TO BeJlH4 1-1Ha r . OTBe 4alOutaR o6Me HHoMY 

H3, npH61l101 3 1o1T e J1bHO B 200 p a 3 Me Hbwe WJ.1 PIo1HbI pacnaAa, oT Be4alOl'~e~ 
He06Me HHo MY H3. CAena HHaR o~eHKa, Bo- n e psblx , AeMoHcTplo1pyeT e~e 
0 AHY npH4HHY Clo1nbHoro 3aHHweHlo1R BepOA TH OC TH Io1ccneAyeMoro n e pexo­

Aa, H BO- BTOPbtX, YK33b1Bae T Ha cOAep)Xautlo1 eC R B aaAa4e I 'onacHbie 
4.ne HbllI . rJP HCYTc T BHe TaKIo1X 4 J1e HOB Aay.<e C t-ia J1b1M BeCOH f3 MO>KeT 
Clo1nb HO Blllo1RTb Ha BenH4 HH Y r . n p 0aHDnlo13HPye M B03MORHNe HCT04 HH KH 
" onacHbix 4 neHoB" . n pe>KAe Bc ero , 3TO BOllHOeaR ~YHK4HA '1' 6 • 3a ­

L' 
AaHHafl ¢OPMYllOH / 6/. (lBHAY To r o , 4 TO pea.nbHo \lId o nl-1Cbls a e TC R 
OC UHllJlRTO PHOi:1 BOllHOBOl:i ¢YHK4He~ He CllHl!.IKOt., T04 HO, npOH3aeAeHHe 

tVa 'V d ¢ n = 1 E= 1 ( p) COAe p>!<H T C HeOOllb WHM BeCOM 4 12e HbI, He I-1Cl.Ie3alO­
~He nOA Ae lo1CTBl-1 eM o n e paTopa aHT""clo1MMeTpH3a~HH A. no npaelo1na M OT­

vopa n o rllaBHoMY KBa HToBo MY 4HCJ1Y lo1M e HHO 3 Tlo1 4neHbI H AaAYT 
BKlla A B Heo6Me HHbliII M3 . OAHaKo HeCnO>KHbli:1 pa C4 e T n OKaablBaeT, 4 TO 

a CBR3H C Ma1l0CT b lO a 2 He n np"" n :::. 1 ICM . TaG.n H4Y/ , 3 TOT 

BKJ1aA He ae.nHK. Hc clle AyeM Ten e pb KOMnOHe HTbI 'II ~ L i' OTJ1H4a~""eCH OT 

'1ISLi IlIo1Wb r.naBH~M KBa HTOB biM 4V1 CIlOM N = 4 , 6, . . . ,UBa Io1 CT04HHI<8 

Ma1l0CTH aKnaAa ~6Li - Ma nOCT b O n ..., 3 aHylleH Io1e OCHOBHblX KOMnOHeHT 

H3-3a n pHHltlo1na n aYJ1 H - AJ1R BKnaAa 'V aN OTCYTC TB Y()T. JIcHO, 4TO 
L' 

CYMMa p Hbll1 Bec 3T Io1X KOMnOHeHT f3 3aMeT HO MeHbwe a 2 ' HO Ta KH X AClH H~I X 

o J1lo1Te p aType He T . np""4 ""HO~ 3 Toro RBnReTCR npe~Ae Bcero nnoxaR 
OOYCJ10 BlleHHOCTb Ben Vl 4 lo1H Betas: 1013MeHeHH e Ma1l0 r O Beca pa*e sABa 
pa~a cJla 60 CKa3b1SaeTCR Ha Ha 6 Il10AaeMblx. Bee >l<e , HMeR B d Io1AY, 4TO 

~ <a 2 j.1 TO 06CTORTe J1bCTSO . 4TO AnA N ~ 4 nepeKPblsaH lI1 e 

< tV .fLi I '"str >« 1 H3-3a 50n bworo 4HClla 4.neHOB reHeanor...,4eC Koro 

p'33J10>!<eHHR BOJ1HOBOI1 cbYHK4HH ~:Li' I"O),(HO CKc13a ' "b , '-ITO BKJ1C'lA 3TIo1X 

KOMnoHeHT B MaTpH4H~~ 3neMeHTM n o Kpa~HCH Mepe He Gonbwe SKJ1aAn 
Y4TeHHblX B pc:lC4eTe 41leHOB. 

HccneAyeM APyrlo1e HCTO'-lHIo1KH HeT04HOCTH nonY4eHHoro pe3YllbTaTa. 
Y4eT KJ1aCTepH3altHIo1 AaHHoro COCTOR HIo1R RApa 6 Li He BHOCHT HHKaKHX 
npHHltHnHanbHbl X H3MeHeHH~. 3TO x opOWO BHAHO, eCllH Hcnon b30BaTb 

/161npeAn01l0~eHHOe a pa3no~eHHe BOJ1HOBOH ~YHK~HH MOAeIlH HYKIlOH ­

HblX aCCOltHa4HI1 8 PRA no '11 n / 16/. He nORBJ1RIO TCR n plo1 3 TOM H ilo nac -
Hble 4 J1eHbl ll . /Boo6l11e Ha npVlCY TCTB Vl e "onacHbix 4IleHos lI HccneAOBaHbI 
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Bce COKpa~a~~ec~ KOMnOHeHT~, KOTOp~e B 60nee peanHCT~4HO~ cxe­
Me Mo r YT B CYMMe He AaSBTb T04Horo Hy nR / . B 4 e nOM, Y4eT KnaCTe­
pH3a 4 ~~ Mo~eT H3Me HHTb pe3ynbT a T ~ Ha 20%. 

E~e OAH HM HCT04HHKOM HeonpeAeneHHocTH pacc4HTaHHo~ HaM~ Be­
!1H4HHbI r Mor YT RBnR Tb C~ HeT04HOCT~ onpeAeneHHA KOHCTaHT h 17 

loll h ~ /BKnaA h~, KaK n OKa3aHO, HeeenHK/. nOA4epK HeM, 4T O o6e 
KOHCTaHTbI Bbl4HCnAI"JTCR npaKT I-14 eCKH 6e3Mo Ae nbHblM 06pa3OM /12,13 / 

~ 3 HHX n e peaR nponOP4HOHa nbHa ~YHAaMeHTanbHOMY n a paMeTPY Henep ­

Typ5anlBHO~ KX,f.l-nfloTHOCTH BaKYYMHoro KOHAeHcaTa, <0 I qq I 0 > _ / 150 
260/ M3B

3
. 3TIo1M o6cTon Te l1b c TBo M, C OAHO~ CTOPOHbI, onpeAenReTCA 

HHTe pec K H 3Mepe HIo1~ h" , C APyro~ _He T04 HOC Tb e r a COBpeMeHHoro 

I!jIoo\M BKJ1aAOM (tl -Me30HHo ro 4ne Ha 100\ C AeCTPYK THBHOH HHT ep<!lepe H4J.1e~ 
5-	 J.1 d -Bo nH S 11 -Me30HHOM 06MeHe. T a Koe H3Me HeHHe r eCTeCTs e H­

HO H Aon~HO 6b1Tb xa pa KTepHO AIlR 06Me HHoro np04ecca, B KOTOP~~ 
OCHOBHOH BKnaA BHOCR T paCCTORHIo1~, MeHbWHe 4e M AnR HeOOMe HHo r o 
npou,ecca. CneACTBHe M 3TOrO RSIlReTCR 100\ BblCOKaR 4 YSCTBHTe IlbHOCTb 

pe3yJ1bTaTa K sbl60py KOHKpeTHoro BHAa KOppenRLtlo10HHOH ~YHK'-'HH. 
~M eH HO n03TOHY x(r) Bbl6paHa 1013 COBepweHHO He3aBHCHM~X Aa HHblX ­

21 
ce 4 e HHH pacceRHHR 6b1CTPblX 3neKTpOHOB Ha RAPax/ / : 

x (r) : 1 _ exp(-KC 2), K = 1,78 <1>'"
_2

• 	 / 31/ 

3Ha HHR BHOCHT cy~ecTBe HHYIO norpeWHOCTb /h rr = 0,62-:-. 3,0/ B HaL:J Y 
OLteHKY r. BTOPYIO KOHCT3 HTY h ~ MO>'<HO C4111TaTb Ha~AeHHoI1 npa KTH4 ec ­
KIo1 	 T04HO , T.K. OHa Bblpa~aeTCR 4 e pe3 XopOWO H3BeCTHbie ~eHOMeHono­

rH 4 eC KHe napaM e rpbl HH3K03Hepr eTH4eCKO~ aAPOAHHaMHKH loll napa Me Tpbl 

TeOp1011t1 3 n e KTpoc na6blX B3aIo1MOAe~CT BH~ . KB a pK-rmJOHHblMH B3aHMo Aei1 ­
1 	 / 12/

CTB~RM'" KOHCTaHTa h w , KaK n OKa3 aHO B • ¢aKTH4eCKIo1 He n epetiOp-
Ml-1pye TCR . 

B LtenOM, Vl3- 3a He T04 HOCTH B h" Bbl4HC J1 eHHOe HaMH 3Ha 4eHHe 
r Vl3BeCTHo C T04HOCTb~ AO ¢aKTopa 0,7 -:-. 2. 

E~e OAH HM HCT04HHKOM HeOnpeAe!1eHHOCT H AJ1R BepO~THOCTH npo­

u,ecca ::tBI1RCTCR HCOAH03Ha4HOCTb nOTeH4",a lla Va d' 
Bo -nepsblx, c~eCTsyeT AIo1ana30H SapHaLtHIoo\ napaMeTpOB a d -nOTeH ­

4", a na VO' Po' a, OTBe4i1I'l1!.1H~ 3Kc n e plo1MeHTan bHblM ~a3aM ad-pac ­
Ce~HJ.1R / HenpepblBHa R HeoAHo3Ha4HocTb/. BeJ1H4Io1Ha r MeHReTCR cna60 
nploo\ TaKo~ Bap~a4 1011o1 napaMeTpOB. OO-BTOPblX, Bbl50p ~il30BO-3KB Ioo\Ba­

n eH THo r o nOT eH ,-,lo1 aJ1a 1013 APyroro I({laCCa / Alo1cKpeTHaR HeRAHo 3Hd4 ­
HOC Tb / MOl!<eT CJ.1nbHO n OBnJ.1RTb Ha eenlo14101H Y r13. 3TO BHAHO J.13 
plllc .2. Ha HeM BMeCTe C ~(p) H306 pameHa BonHOBa~ ¢YHK 4 J.1R 

¢' (p) ~ ~ ¢' (p ). B~AHO, 4TO BonHOBbie ¢iYHK~~~ ¢ (p) ~ ¢ '(p) " MeIOT 
n n 

Y3J1bl, 6nloo\3KO pa c nonomeHHble APy r K APy r y. Bbl60p n OTe H4Hana Vad 
1013 APyroro KJ1aCCa nOTeH4HanOB Mo>:<eT CIo1J1bHO 1013MeH Io1 Tb nOBeAeHHe 

¢(p) ~ BMeCTe c H"M Ben"4"HY ~HTerpana n e pe KpblT"" M : <¢' (p)1 ¢(p». 
OAHaKO AnR Bbl4lo1cneH~R 05Me HHblX ~13 He06xOA~MO, 4T06b1 WeCTIoo\H YKnOH­

HaA BOIlHOBaR ¢IYHK4"'R I lJla lJ' d~(P» RBnAnaCb c06CTseHHOH 4lYHKlIlo1e~ 
oneparopa aH TIo1C'''MMeTP J.1 3a 4101J.1~, a TaKOMY Tpe6oBaH J.1 ~ YAOBneTeopR~T 
n~Ulb nOTeH4Hdnbl, nOAoGHbie BblGpaHHOMY HaM J.1. B 3TOM CMblCJ1e Hcnonb­

30eaHHe APyrHx TVlno~ nOTCH4101aIloe npeACTaBJ1ReTCA Ha M KOH4enTyaJ1b­ ,
HO 	 HedAeKsaTHbiM. 

CpaSHeHVle MOAenbHoro /6e3 Y4 eTa NN -KoppenR4~~ Ha ManbiX pac ­
CTORHIoo\~X/ J.1 pea J1b HO r O /C HX Y4e TOM/ paC4eTOB nOKa3b1SaeT, 4TO 

Bemtl4HHa r MeHReT CR nplll 3 TOM - B 30 pa3 /rMonenbH.2, 5. 10- .10 38/, 
B TO BpeMR KaK ABYX4 aC TIotI4 Hbi e M3 nOT eH4""a fla V Hll ,,,eHRIOT CR, KilK 

06h14HO , - Ha 5 0% B S -SOIlHe npH 06MeHe 1T -Me30HOM, 1-1 -- 0 10 pa3 
n p"" 06MeH e BeKTopH~MJ.1 Me30Ha MI-1 , npaKTVl4 e CKJ.1 He MeHR ~TCR B d­

BOJ1H e nplo1 0 6MeHe 11 -Me30HOM H 3aHynRIOTcR npH 06MeHe seKTopHblMIo1 
Me30Ha MH. CJ.1nbHOe H 3MeHeH ~C Be nlo14J.1HbI r CBR 3 aHO npH 3 TOM C 50J1b­
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OAHaKO, nO-BHAIo1MOHY, sbl6opOH X(r) MO)f( HO , He BCT y naR B npOT Io1­

Bope4~e C 3TL.1MH AaHHblMI-1, 1-1 3 MeH14Tb Be nltl41oo\HY r B HeC KOJ1bK O pa3, 

T .e. I-1MeHHO 3TO 101 nBJ1ReTCR rnaBHblM HCT0 4HHKOM Heonpe Ae J1 e HH OC TIo1 

Be .'1 H4Io1HbI r. 
B HTore, RCHO , 4TO npOAenaHH~~ p aC 4 eT RBnReTCR 04eHKO~ , Heon­

peAeneHHOCTb KOTOPOH B pa MKax COBpeMeHHblX npeACTaBneHH~ Mo~eT 
Me l~RTb e Cm"l4\11H Y r B He CKonbKO pa3 . OAHaKO 101 3 TOT pe3ynbTaT n03­

BOJ1AeT CAenaTb clleAy~~loo\ e BbiBOAbI : 
1. Ma cwTa6 sem14H HbI r He n03BonReT B HacToRw,ee Bp e MR HaAe RTb­

CR 	 Ha ee H3MepeH~ e. 
2 . nonblTKa H3MepeHHA Aa~e nlo1HeHH~x 3~¢eKToB H4 A!1 R Aa HHo ro 

ypOBHR RApa 6L i Ho~eT BCTpeTIoo\TbCR C cepbe3H~MH 3aTpYAHe HHRMH. 
3. 	 nORBn eHloo\e B AaJ1bHe~WeH 3Kc n eplo1Me HTallbHblX B03 MO~HOCTe~ Anp. 

J.1 3 t"epe HJ.1R 3Tor o npo",ecca CAenaeT era 4pe3Bbl4aiiHo HHTe p eCHbiM 

BB~1AY ero BbiCOKOi1 4yaCTBIoo\Te.nbHOCTYI K KOHCTaHTaM clla60 r o S 3aIo1MO­
Ae~k TBIo1A / 1013-3a a HO t~llbHO 6 0J1bWOr O BKnaAa KOHCTaHTbI .h~ /. 

C MeToAH4ecKo~ T0 4KH 3peHIo1R n OKa3a HO, 4TO : 
,. ~HTeHCHBHOC Tb 6e3 pe30HaHcHoro n e peXOAa S Henpe pblB H~~ 

cne KTp 3a C4eT o n epa To pa vHI.I He Ben\llKa H ,,,o>t<eT, nO-BIo1AItIMOMY, KOH­

KypHpoea Tb C pe 30HaHCHbIM/.o1 IlIo1Wb B c nY4ae nOAaene HIoo\R n ocneAH~X. 

2. 	06MeHHbI~ xapaKTep npo,-,eccil AOBOllbHO CI-111bHO C HI-1~aeT e r o ae­

p O,AT HOCTb . 

8 3aKn~4eHlo1e aBTopbl BblPa*a~T rny60KYlO 6 n a r oAapHocTb B.3.ronbA­
6 epry, P. A.3pa H~RHY, ~.A . rapeeBYJ r.~ . KopeHMaHY , B .H . KYKYIl HH Y 

100\ 8. M.Ilo6alUe ay 3a u, e HHble oGcY~AeHItIR. 
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Bypo. B. B. II AP . P2-84-82I 
B e p ORTHOCTb '1 anp c rqelUthix no '4eTHOCTH npo~eCCOB 

6 L"(J " 	 0·, T 1. E' 03,56 MoB) ___ a + d 

HCCJ1eAOBa H8 mHpHH8 r npOlleCCOB eLi *(J" so. 0 +, T _ 1. E* "" 
3, 56 M3B) _ uid.KoTopNe ~YT 9a CqeT CMeIDHBaHMII Hapym~ 'IeT­
ItOCTb onepaT opOM V H~ BonHOBblX tbYHKUHH 0 - -COCTORJlHA lIenpepbIB­

Horo ad -cneKTpa Ii p accMaTpHHaeMoro 0 + -COCTORHHR RApa eLi. 
OCHOBHOA BKn aA B npo~ecc~ BHQCRT oGMeHHNe '1neHW, AnR B~\'(Hcne­

HHH KOTOp~ HeO~XOAHMO 3HaTb AByx4aCT~H~e reHeanOrHT.leCKHe 

K03tWJHlJ,HeHTbJ wecTHHYKnoHHoH CHCTeMbI B HenpepblDHOM cneKTpe . 
Pa3pa6oTaH AOCTaTOT.lHO oO~A annapaT B~HcneHHH T 8KHX K03~H­
UHeHTOB. B pe3ynbTaTe npODe)leHHhtx DbI'IHCnetrnO nonYT.leHO Kpa i%He 

Manoe 3HaT.leHHe r, OOCY!QJ,aKITCR np.H'lHHhI MaJlOCTH H B03 MO)!tHt:le HC­

TOQHHKIi Heonpe,n:eneHIiOC 'J'J.t 3TOA BeJUNHHbI . 

Pa60Ta BhlnonHeHa B Ra6opaTopHH TeOpeTHT.leCKO~ ~H3HKH OHRH. 

DpenPHHT 06b~eHHOrO HHCTHTYTa RDePHYX Hccn~oBaHKA. Dy~Ha 1984 

nepeBoA T . lry.AYMOpaAc 

Burov V.V. et ai. P2-84-82 1 
Probability of the Parity-Forbidden Processes 
6Li *(J" • O-+; T • 1: E * • 3.56 MeV ) _ a , d 

The width r of t he processes 6 LI • (J" 0 '. T • I . I';' 
=3,56 t"eV ) -...a+di s c a ] c ul nt<·d . wh ic h proc·'·I'tI d llt' 10 l ll4' 01; 
xing by t he pari t y noncon~C['v i Ilg Opt'11i1 nT (11 llll.~ wnVl- I unc­
tion s o f the 0- -staU'S 01 [Iw l'()111i IHlIlIlIt u ll -rt)wl'lr llhl wit h 
the consi dered O f ~ln l u Itl 11t1l'1"II'I "1.1 TI ll IlloIlll c'P1l 1 I Ih ll t i on 
to tht· prOl'PR!it'H ,'OOlWf Irilm Ihl! 1')I,dlill1l',1l lutlll", l or 1114' ('nl ­
r u lll! IiHU 01 wlddl it irs 1II"'I'flR.lry tu kl1t1W t wo - pnrl ii'l ,' fl"';I(' ­

li ona l )l'.lTl'IIU'I',u nlC'ltil'il~l1t" ", 1I t.hC.'I1III' ll'lIlI NYH I "M ill 
till' 1'11111 !lllItlllY "1 11'1" (11111 . A Bill, !, i, ·i t'lIl. l y J~f'll1!r " l llPI'iIl III IH iH 

elalwr'tlll_'tI fill- 111.-, ,·vllll1.Jli"ll III t&1H" 1t ('III,i"' I I·j'·fll ,r, All U 
result of 1111\ I"H l"1I1ul a llIIn "{lll i,'" tl llt 1111 "lI: t t"t'lnt, l y ~II'ln l l 
valul' I iN ,,"I (tl.tII !cI. Til., 1"1'1111111\" Iflr I III' ,1I1I :l l l lli'NR 111 11 1 tht, 
po ssihlt' flO\lII'I'" iii 11111 jll'llti'-',iilty lit l ilt" vnllll' I ilfl' cli"H' II "·H.~ cl 

Th(' IIIVU ... ,i,'.a lilll1 111111111"'11 lw l tc ll l'lI,c1:1 1 I h .- l.n hnrn l"o r y 

of Theon'l it.: ul ~'It'lnii~111 I UW, 
CommU n lC""'IHII "I , It II h ll il l t ll"li l llll' l ilt NUl l t,,1t I{" h " ;ltlll, fl u tHI., I qs .. 

PYKOnlo<1C b 	nocTynHna B H3AaTenb c KHH OTAen 
18 AeKa6p" l qn4 r OAa. ~ 
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