
22 KOn. 

Penaxrop E. K. Axc euona , MaKeT H. A. KHC8JleBoH. 

Ilormacaao B nexars 05 • 1 I • 87 . 
cI>opMaT 60x90j16. Orpceraaa nexars. YH.-H3,lJ,.JU1CTOB 1,56. 

THpIDK 440. 3al<a3 39838. 

H3,D,aTenbCKHl1: ornen 06~e)1.HHeHHoroHHCTHTYTa R,lJ,epHhIX HCCJTenOBamui. 

., ,ny6Ha MOCKOBCKOH 06naCTH. 

1
 

~" 
I'
 
1 

I
I 

II 

li 
~ 

l 

~-~ 
t.u
 
!
 

ofi beJl MHeHIl bl M 
MHCTKTYT 
RJl epHbll 

KCCneJlOBaHKK 

AYõtta 

P4-87-752 

A.M.rop6aTOB*, A~B.BypcaK*, A.M.Ka~HHHH, 

E.A.Ko~raHOBa*, n.B.KoMapoB*~ m.".KpbI~OB*, 

n.ID.HMKHWOB*, ID.3.lleHHOmKKeBHQ, B.R.CKonH4* 

Ml1KPOCKOnJ1lfECKH-Çt 

C PEARJ1CTJ1lfECKJ1M 

PAClj-ET CJ1CTEMY 4 H 

NN-B3A"MO~EACTBHEM 

Hnnpaaneuo B xypuan "Nuc l ea r Physics Ali 

*Kan~H~HCK~~ rocYAapcTBeHH~~ YH~BepC~TeT 

. ~. 1987~ 

Il
 



HsyqeHBe ManOHYKnOHHHX C~CTeM SàHHMaeT OCOd08 MaCrO E ~epHO~ 

~HSHKe. HHTepec R ôTO~ oonaCTH Hccne~OBaHB~ o6hRo~marcn E rrepBYU 

oxepens EOSMOlllHOCTbU nposepxa paSnHtIHID:: TeOperBqeolcax IIO,D,XO,nOE ,n11H 

nocrarosao TOtIHOrO oeSMo,ne 1lbHOrO onacaaas CEoRO'I'D rCIua OHOTeM •. B 

rrocrre~ee BpeMH donbilloe EHHM8HHe y,ne~eTCR aRonepBMe(~eTOpBM3 

IiIsyqeHHV H,nep nerqaaWKX aneMeHTOB, CHnbHO odoraW~HtWX HeaTpoH8MH 

( MynbTHHe~pOHH, TREenHe HSOTOITH EOnoponB R renan ). aTOr ~HTepec 

3HaqHTenbHO EHpOC rrocne odHapymeHHR RE83BOrElUWOUOpHHX OBOTeM ~ a 9He 

16,IO,Il/, ROTOpHe ORaS8rraCb cymecTBeHHO dorree oTcdarrbHNMB, QSU 

rrpe,nCK8SHE8nOCb p8Hee. llOREHnaCb Hane~a BC O~OOTDODaKae OER8SHHHX 

MynbTHHe:ITpoHIlliX CHCTeM. B CER3Z o a'I'UM dOlIblDoD IDt'l'OpOO IIpe,nor8E1IHeT 

3KCrrepBMeHT87IbHOe accaenosaaae MBIIOH,1ltlIOlmWC OBOTaM a odaBpY:l8Ime 

HX KBa3HcTauaoHapH~ COCT~HBa. Ham601I60 lIornlM n~oY. B KOTOpOM 

6H 1II odH8pyJteHH RE8 SHCT8IUiOHElpHhlO OOO!OOJUtSI, SlD 1U11IOO h 4r1.' SCCzenosa

H1IV soroporo 6Hrr nocasnerr PJJJ1 DItOnopmuOm'tlTlbllWt 'pedo'I' II - 71. 
Pe SY1ID'l'B'l'bI aTHX BCc ne,nOEBnd. IIPODO,nUJUWX c aOMOWbll pa37IHQHbIX 

" 
MeTo,nBR E pasasx JI,uepHNX pOaI~W1.X,npo.nOTt:mI101W.D To6II.I. B õcns-

WH~CTBe pS(jOT aarops He61I1O,nOItH 1tDOlJOO'l'OlUSOltOpIUiO OOCTMHIDI ~ c 

aaepraeã 3,5 rMaB. B pnõcro /01 11 ))OOlCl.un, o TJllltU7WM~ HOHaMI1 dHlIO H8

,Il,emo ll,UeHTHciJuU~lpODOJIO OtIlL\ OJUtO ltDcDHO'l'DtUtOnOpHoa COOT01IH~e ~ o 

aHeprHe:B 5 MaB. Hu ~OI(lno401l0, trl'O 11 fJTut! ut'5lIlJO rPl OHO'pr~g MOllWT H8d 1ItO

,Il,8TbCíI eme HOOft01!bItO IUln3~OTnt.UtOHnpnux OllOTC1JUmD crere S1)ij1n. 

TeOpeT"I'qOOlO!u MlICOno,nODOHWI OPlOTClMU 411 101 nOl<O::Jonu UnnHlJ"tl ,Ilnyx 

pe aoaascon, O,Il,lfO!(O TOqI100T~ OTVlX paOqÜTOD, 11It1II)qClOUua n Ot1('\Jl pIl,D, YIIPO

lIleHI1ii, dbllID UO,nOOTOTOQllO ;~IIl' O,D,noouaquoro OOJtlllJ4f1HWL (J nTllYlCTY~O aTO

ro JI.IijJ8. no-n~OMY ,,Uf1J11Jllt)1IIULHl n~orpoou U MUOJIC),nOJU\lHU1 lHHJ'1'CMX 411 0JI9

JJSeT OBJI3a~~ o..nUI1MtJoTIWMH .vIH'n~~ 'l't1l.llloT11UCJ2 L! ~!l!J1Ul.nll'l'nTOpOD. 

3ItCnep1iM1 t(lJ no 
l, 

\\ 
",I,.. 

~adnHUª I. ITapaMeTpH HeCBHS8HHHX YPoEHea B CI1CTBMe ~)nonyq~H~e B 

P8SH~QHbl~ pe~K~ 

--------------------:-------------------:------------:--------: 
PeaKUWI :8HeprIDI YPOEHH, MaB : lllapaaa, MaB : Pa60T8 : 

--------------------:-------------------:------------:--------: 
n T3rI~n +3rI: 3,4 : 5,5 

r 
5,1 : 5,5
 

: .J[- + ?f..i .... T +\1: Z,? ± 0,6 : 2,3 ± 0,6 : 2
 

: 6Li + '6L1~8}3 +~: ,....3,6 : .~2,2 : ~ 
l
 

: .JL- + 6LI-+ 2H +~: 3,3 ± .1..5 :<3 : 4
 

.• J[.- + ~'--':'. ~ +~: 0,,3 ± 1,5 :.( 5 : 4~ 

: n+3rI-+n +3rI: ~ 3,5 :",3 : 5
 

:llB + i3Be _ Iôo + ~: : I
3~5 + 0,5 
6 

.... 5 :"",2 ~
 

_:9Be + 7[- -40d +T+~ : 3,0 t 0,2 : 4,7 :t r.o : 7
 

--------------------:-------------------:-----~------:--------: 

HC~eplIaInl 14 S,IJ;eQb yHHK87IbHlle BOSMOlKHOCT~ npe,IJ;CT8E1IH-m nytmH TR2lte~X 

HOHOE. H~Q~40~~9 oTMeTMTb. ~o E~pORTHOCTb ~aC€rreHiH o~,ne~bHblX coc~ 

TaRHH~ ~ SHaq.ifTe nbHol CT~IIeH~ onpeneaaeeça IIpaBH1Ja14~ O'1'-6opa , BTaK~e 

MexeHHsMoM H,nepHoA peaxnaa, B caasa c aTm.g H€lla6ntmellH-e B a~cnep~ 

MeRTe KOHKpeTHoro COCTOHHKH ije OSH~~aeT ero OTCYTCTBHR B ~aHHo~ 

CHCTe},fe. Ha,H6onee nepCneR'l'HEHhlNH'C aTol TOtIK-H speH~ R.B1IHIl?;'CJI n.YtmH 

TRxe'nwc HOHOE., nOSEOmlDItíIX .BaphKpOBa':Çb B ll,lRP,0lWX npeneaax xapaxTe 

pHCTBRH BJÇ,o~oro KBHB-nS ~eBKUlIH. CHCTeMaTHQecRHe 3RcnepHMeH'l'B7IbHHe RC

CJI8,I1,0Bal{IDi TIDit8.JII:.DC H30TonOB ~O,IJ;OpO)l;B HB nYtIKax TJIJteJJHX IIO.HOB 6ij1IH 

rrpOBe,neIW E p~~OTax 16.~ol, B KOTOpWC 6HJm OdH8~YEeHbl KBaSHCTanao

aapase COCTOjIHWl ~. a T8}\!te UpOHElIeHHe Bos6Yif,U;eHHHX YP9BHeA B CHCTeMe 

~. 3TH peSYlIbTaTH Dem 601IbIU0~ SHaQeHHe ,nmI ,nanbHelme.ro nOHHM8HWI 

'CBOaCTB M'ylIb'l'HHefTpoHHbIX CHCTeM H ,nBvr EaEaYD HH~opMaUHD nna TeOPe

~HqeCKHX pac~eTOB aTKX CBC'l'eY. RaCTÓgm8H TeOpeTHqeCR8R. pa60Ta 

'1 ijl',)'''''' .... I.'...,.;L~l "KHCmyr \ 
!1ll-':li~M:K ecc :Je110B1UB~ I 

hW~J1f,H"Tt=HA 



npennpaaara c IJ;eJIblO OrrMCaHWI BOSMOJKHH.X COCTOJlHIftt, rrpOílBJIJIlOlIUiXCH B 

CIfCT8Me ~,If HX CpaBHeHHH c Ha6JI~eHHHMIf E pa60Te /6/' 8RCrrepIfMeHTaJIb

HHMIf ~aHHHMIf. C TeOpeTIfqeCROH TO~If speHWI MYJIbTIfReHTpOHHHe CHCTeMll 

c A ~ 4 np€~CTaB7.If.[IOT OC06HH aarepec no ~EYM npIfqHHaM. Bo - rrepEllx, 

aesersue ROMrrOHeHTll N N - BS8IfMo~e~cTEWI arpaor snecs CTOJIb 11\e 

cy!ÍtecTEeHHYIO po JIb E ljJopJ,lJIfpOBaHIfLJ r JI008lIbHHX xapasrepacezx ( 'SH8P[,Ifll 

CEHSR, pa~HYCOB ), qTO If qeTHHe COCT8EnHlOmIfe. Bo-BTOpllX, 6JIarq~apH 

OTHOCIfTeJIbHO M8JIOMY qflCJIY HYRJIOHOE coxp8HHeTCH EOSMO~OCTb ~7.If.[ ijpO

Ee~eHWI rrpeUIf3IfOHHHX MHRpOCROrrflqeCRHX p8CqeTOB. llPH aTOM EaKHO, qrO 

8H8JIIfTHqeCRIfe MeTO~ HCCJIe~OEaHIfH M8nOHYR~OHHHX\CHCTeM Y~, pa3EflT~, 

a 8RCrrepKMeHTaJIbHOe IfsyqeHHe paCCM8TpHEaeMHX OÓ~eETOE eme He saEep

ueao, TaRflM 06paSOM, ~If3IfqeCRIfe CIfCTeMll 3 n ~ 4: n 111 ~ Í1pe~CTaEJIflIOT 

Ha cerO~illHMtt ~eHb yHIfR8JIbHYIO EOSMO*HOCTb ~nH rrpOBepRH bpe~CEa3aTeJIb

HOM CHJIH rrOTeHUIf8JIb~0~ MO~eJIIf a~oHHHX CHCTeM. 

B H8CTOHmeH p8óOTe paCqeT CIfCTeMH ~ rrpOEO~IfTCH MeTO~OM yrJIOEHX 

rrOTeHI.J;li8JIbHHX CPyHR1UfM ( YII~ '). "3TOT MeTO~ HE7.If.[eTCH ensa lliI ae CaMhIM 

Ha~emHllM HHCTpYMeHTOM HCCJIe~OEaHaH JIerqaHillHX H JIerEIfX HAep c MCrrOJIb

SOEaHHeM peaJIIfCTMqeCROroNN - B3aZMoAeMCTEHH. B rroéJIe~ee ~eCff

TIfJIeTHe OH ycrréillHo rrpIfMeHHJICH ~7.If.[ If3yqeHHH ~Z3ROlIe~mHX CÓCToHHMM 

cTad'HJIbHllX anep 4H:e; 6Li , 7L i' , 14N , 150 , 160 H npasen 'R YCTaHOB JIe':" 

HHIO rpaHHIJ; rrpIfMeHHMOCTH rrOTeHI.J;IfalIbHOro rro~o~a /I2,I3/. OCHDEll MeTo~a 

If31I0EeHH E pa60Tax /I2-14/. HeOÓHqHHe CBOHCTEa MYlIbTIfHei1TpoHHHX 
,	 ' 

CHCTeM ~;Tpe60EaJIH nansaeãuero 'CO~eptIIeHCTEOEaHWI M8TeMa'Í'HqebI-wro ' ~; 

armapara no .IU3YM HarrpaBJIeHWrM - paouiapeaaa oaaaca YII~ E CTOPOHY 8me 
601IbtIIIfX 3HaqeilllH rlIOÓ81I:bH~rO MOMeHTa K li oonee TO'lHOrO peaeaaa CIfC

TeMH ~epeHUBaJIbHHX ypaEHeHIf~ c rrOMombID UlIaBHHX rrepe~a!oqrrnx 

CPyHRI.J;Htt rHrrepp~Ifyca. 'noaTOMY ~~CTOHmaH paÓOTa MMeeT TaREB'M MeTO

,1UIJqeCIWe SlIa tIeilMe •	 ' 1 

" 
HaKOHeIJ;, 3BMeTHoe MeCTO E' pa60Te 3a~HM~eT?inpó ~, TaK RaK ~7.If.[ 

, .. ,_Li ' " 
~H3HqeCKoi1 HHTepnpeTaUIfli pe3YlIbTaTOE paCqeTa -H Heoóxo~MO 3HaTb 

4 

... 

nopor paanana E xanaae ~.+ n , Io nee Toro, npocr eãuaa CIfCTeM8 3ri 
Y~OÓHa ~JIJI 8KOHOMHott ~eMOHCTpaUHIf HOEHX aJIeMeHTOE paCqeTa. nettcTBYH 

rrOCJIe~OBaT8JIbHO, MH rrpOEO~HM 0~HOBpeM8HHH~ paCqeT o~eRTOE ~ M ~ 

C O~HIfM If TeM 11\e BapHaHTOM NN - rrOTeHI.J;IfaJIa E paMR8X O,IUfIfX If T8X :lK8 

npIfdJIIf11\8HIftt. 

n8JIee rrpIf~epmHBaeMCH OÓ03HaQeHIfM P8ÓOTH /I4/. 

PA3JIOJKElli1E rrOT:EHW1MA no MHororAEPHI:IM 

rAPMOIll1KAM 

KaR If3EeCTHO, Herrocpe~CTEeHHoe BHqMCJIeHfle M8TPIfqHHX 8JI8MeHTOE 

(1'113) N fJ - E3aIfMo~ei1cTEaH ..,

V=2.. Qfl7 VH'T: = ~ v. f1~[ ( íJ ) (I) 
)( M7 X I ;< J » I s:" 

E03MO~0 nMtIIb rrpH OTH0CIfT8JIbHO He601IbillflX flH~eRcax E036y~eHaa 

S=(K-Kf77/j/2~ Iü, He~OCTaTOqHHX ~WI ~OCTHJKeHIDI rrOJIHOH CXO~ID10CTH E 

MYJIbTHHe~TpOHHllX CHCTeMax. npOHHRHOEeHHe E OÓrraCTb rrpaRTIfqeCKIf 
n::..Q

H80rpaHIfq8HHHX S OÓeCrreqflBaeTCH pa3~eJIeHfleM rrepeMeHHHX jO H ~'3~3 

y~e E CaMOM IVN - nOTeHI.J;IfaRe. PeaITH3yeTcH OHO RaR qaCTHHH cJIyqaA 

( U
~ 

R ~ I ) CPOPMYJIll npoeRTMpoE8HIfH (I) paooru /I4/ c yqeTOM rrOlIHOTH 
Jl1in	 A -\)

X- C z: 1	 (2) 
/I ~ K K 

rrpOeRI.J;flOHHllX orrepaTopOB CR: 

... /'1'l _ 00""'1: -1 I'1T 52
\j - s: B (f) cp ( )..xp X p-=G;< xp I (3) 

H't 

B pa3JI0lK8Htm (3) rancppanaaxsaae R03~~eHTIXBA'P (p)coErranaIOT c 

<PYHI<uaaMH (20) If3 /I4/, ec na E HIfX rrOJI01líL1'Tb S = P, e. = O. 
Hr. 

O~eRTH ~ xp (52) E ROHCPHrypaUIfoHHoM rrpOCTpaHCTEe rrpe.n;CTaEJIfIIOT onpe

~eJI8HHYD ROM6MHa~1O MHorOMepHHX CRMMeTpHqHllX rapMOHMR, a E crrffH

If30cnHHOEOM - HBWIIOTCH onepaTopaMH TOH lK8 rrpHpG~, qTO If Ifcxo~aa 
-'l' 141: g 

ROMrrO$HJ~t) =.: (- oP- -"'eM +-2P-1Jr( p +8;< 103/2 ) ~x eX * (lt) 
xp r tn ,», r(p+1-ix ) x=o p-ex 

-*	 [lM-~-tgx+P+)(}1. (-P1j)X+bX \; .I1 ((i ) I 1fH' ( (J , . )
 
r (x + 2 C7I, +3/2) j> ;=4 í! f 2 J1)( J t J .
 

5 .. 



J4'C 
3,necb o:. (Piir panaansase qaCTH nOTeHInIaJIa. M = (3A - 3)/2, bt = I. 

b = O npa xt:t •x 

MATPWllillE SJIEMEfIThl 11 PEKYPPEHTHl:tE 

COOTHOIIINllfíI 

Pa3JIO~HHe (3) n03EOnffeT YCTaHoEHTb peRyppeHTHHe COOTHomeHHH 

Me.tkAV M3 c coee,nHHMR HH,IJ;eRCaMK 11 TeM caMblM 13bIqMC lIRTb ECKl MaTpM~ 

NN - EsaMMo,ne~CT13HH. PaCCMOTpHM E KaqeCT13e npHMepa ~O Ja. B 

,naHHOM cJIYtlae CYlIl8CT13yeT TpM noreauaaasase rapMOHRKM (ITr) 
31 13 31 

~o~JS2), Ucos(Q), Utos(SL), (5) 

reHepMpyeMHe qeTIlliMM ueRTpaJIóHHMM 11 TeHaOpHHMM COCTaEnffKlmHMR nOTeH

~aJIa ( rrpM S = I ueHTpaJIbHHe ITr JIHHe~O aaEHCHMH. CM. (18) pa60TH 

/14/ ). KBaHToBHe tlMC JIa OCHOEHO~ RompHrypamm ( K = K = O ) paaas
m lf1 

J1tr =§+1. .ll1Ili CHMEOJIHqeCRO~ aanaca U,/~) 1313e,neM O,nHOtlaCTRtnrne 
.	 mm 

COCTOHHHH I~ em;U"1: 1\ onpene aarena CJIaTepa A;t. A paEeHcTEaMH 

l , e= m==O 

l=- 1, m=1X ~ lJ ' 
l.= I, /17:0li em'p'III::: ol~j3~ { <:	 

(6) 

)( - Ld r e= I, ;77=--f, 

r,ne~~ - cnHHoEoe, aft~ - HaocnHHOBoe COCTOHHHe HyKJIOHa. B aTHX 

OÓOSHaqeHMX 

(7)U . (52)= Vifz311~ : ~ =11, <UKmin/UKrnin ).= 1. 
I<rnln o p -+- +-

npe,nCTaE~ orrepaTop (4) E aasHce (5), OrpaHZQHMCH TpeMa neTelIb

HHMH ,nHarpaMMaMM pzc.I Ha /13/. KOTopbIe EHOCHT no.uaBnaKl~ BKrra,n E 

MS. IlorryqHM CP :: S) : \1 
<: U1'l2 'L.:;,> f éPffo'7:o-lu 1f,'7" >= ;: fB +Cj>)(o(So1 * (8)

)( os ;<05 Q ><,OS, C 
2	 f 

4 " Z Se (. e P (E fxe .j. ~ ';2
*1' '/2( -z) 1;2 01z JL (-1> (2+ZSe)r 2 ... Se+fJJ<e )zoxe~p' (I-2Z)
 
0
2 f e-o r (Se +3) Se-e"'e
 

r~e S -b	 P I f) , J?(So)=	 (-1) o ,(O(So-t;<o)! r(3!zJQ(Zt>t<O+2'2 , 
xo	 r (s, -f;)«(7+ -0/,2' 8 0 -- Cxo 

f', ~,jJ) ,
 
a, tri (G) -llOJllIHOM íIKo6H.
 

6 

~~. 

250 

MaR Ct'l 

350 ---l
300 

I
I 

I
I 

I 
i 

, , , ~ 
o 0.5 1.0 1.5 2.0 2.5 3.0 

PH.Q.J., Pa.uH8rrbIllie tlaCTM COCTaB7IffKllitillC1Ç 
fi/C 

nOTeHIW81Ia(VPr /16/. 
~cReHHHe KO~HUHeHTbI B H C onpe~e7Iff~TCR ~eRcaMM 

-<X:JHz'í,tJ)(o t1o'Lo lX, tf , "l -4 > rreEot! qaCTR (8L 

3Ha~eHllH B H C npHBe,neml E Ta61IHue 2. 

TaamuYLb	 'tlRcrremme ROaqxpmweHTH B H C Ma TpHlJHl::IX. alIeMeHTOB (8) 

,n1ISI H,Iij)8 ~ 

:--------------------------------------------: 

MS : B C : MS : B : C 

:-----------:----:----:------~---:---:
<C31/C33/C:31? o 3/8 <t31/t.3-f /C/~7 o -3/2
 

: <C3f/C31/C.3f> : f : '/8 : L:.t3f/t33/C 4.3 >: o : 3/2 :
 
• <C3f!CI3/C3f? • o .9/t!. L..t31/C33/t31>. o .12
 
• -cC.31/ C33/ C 13 > • o . -3/8 • ~ t: .31 / C3 1/ t 3/>' 8 • it
 
: <C3f/C31j c13> : o : .3/8 : «c st t es «) t31;> :-16 :-2
 

<t31/t31/C3f> 5 -12 L..i31/i33/-i3f> o -6
 
: -<t31/t.33/C31> : o : -3/2 : :
 

: ~--------~----:---- :--.,..- :-:.-_------------:---:---: 
-. 

7 



OCTarrbHHe rrorryqaIDTCH c yqeTOM CmMMeTpH~ RO~HUHeHTOB ~THQCHTerrb

HO SaMeHhI crnma na asocnaa (j(L~ rr, ,l = 0, I , 2 ) H JIeBhIX HH,IJ;eK-

COB na npasse {,xz.f1z'lz ~)(Jtf,rr., ), a T8KlKe paEeHCTB 

Ô«C.fl;2'L;2/CIf/Cj1/1:.,»= 15("-C.J'12'[.2/C33Ic/i/l.,» 

C(<: cr» 'l:l./C f-{ /e)l /7:.») =C (~ C,).(27:2/C33!C)UI '7:" », 

<íJopMyrra (8) rosao OIUIChIEaeT Ea:KHe~!Ime MS nepsoã CTpOKH (O = S~<' SI). 

~Todhl YE~eTb aTo, ~ocTaTO~O EOCrrOJIbSOBaTbCH CBRSbID 

2 e flL

UK ( Q ) =JJ.(A o L L. (-1) L{o to (52) , (9) 
m

j 
n 

_ 
t1,'I: e:o 

crrenyIDmeM HS <POPMY~ (18) padoThI /14/. 

llpH paCqeTe CJIOlKHUX CHcTeM npe~OqTHTerrbHeM nOJIbSOBaTbCH óaSHCOM 

YII~ U s (9 , .2 ) =U s (cIJ0pMY7Ia {20) HS /13/), B ROTOpOM MaTpmJ;a raMHrrb

TOHHaHa cORpa~aeTcH Ha rropH~OK, E TO BpeMH KaK aHeprHH CBff3H YMeHb

!IIaeTcH ( no cpaEHeHkIKl c ITr ) Ecero Ha ~eMThle ~orrH MaB. 1I0aToMY 

BOrrHOByID ~yHKUHID rrpe~CTaEHM E BH~e paSrrOmEHRff 
-(3A -3)/2 

'fJ=.P .:E lf (O)Us (º ;p)'(LL o =UI-( rni.rJ. (10)
S s T
 

OÓOSHaqaa HCROMhle MS
 

W'S S (pJ::::.z U s Iv I U "/ ,	 (11)
Z ~ 2 s ~ 

cpasy rrorryqIfM J -\,," "'v I

~5(.P)= <CK VU K IY1,o!Ct< V Ul<rnin ) ~O. (I2)
 

Toqgoe BhlpalKeHHe ~nff TpHTRff KMeeT BH~
 

\AI 2 ) _ 3 (2 -lo Z.5) F' 2( S +- 3/2 ~[ + i- " ]
os(f - (?+S)rts+3Jr(Sf.f)pZ(3/Z) 'U 1 2.f3c(SJ *" 

31 2 13 2 31	 ~13}
*[(b (]»)) +(bcsCP») J+3/c(S)8cs(f)bcs(f) + (13)cs

3(2+2Sjr(S+5j2)F(S+ 1z) '8 2 17(63 1 )2 
+ r(St3ji(slr Z( 3/ 2 ) L - !tfS)J ts(P} . 

8 

llpO~SEorrbHhle MS rronyqsorcH llO~c~aHoERo~ {3) M (8) B (11) c yqeTOM 

{ZO' HS /13/: 
--I -1 _S2+ 5 1 Z. L 2- ~ 

\,vS2.S4 c,r)= WS2-O(i) Ws/o(PJ!fis2-sd X2 Nz'iz Xo-f1o't:o X1Nt 'L-f 
(14) 

P110'(.0 . ~z'i:.2 . /il'í 'tf~'[.2. .A 1(0'1:0/ I'f-,"l",
 

11'- (Pi b,{?52 (P.e; 5, ry) <Ll.,K~ OS2 ./ ep)(.o50 LLX1 05 -( '
VXo s o

OórracTb M3MeHeHRH cnKH - H30CllHHOEhlX HH,IJ;eKCOB orrpe~enH€TCH CMhlCrrOM 

EXO;1VllIUIX c nna BhlpajK€HHM. rpaHHIJ;tl CYMMHpOBaHHH no.so CrrenyKJT kI3 

reopeaa paazoseaaa npOH3BQ.lI.bHOrO nonaaoaa no MHorOMepHhIM rapMOHl!KaM. 

B OómeM crryqae (Krnl?,O") cnpaEe~JIHBO HepaBeHCTEO T-peyro7IbHBR8 

I32 - S/I ~ so ~ Se +.S., + K rn in. (15) 
Baõpaaase snecs rrpHóJmJleRIDi ( nere JIbHOCTb, YII<I> ) JIerKO YCTpaHHIDT-

OH E 3a ~ HO E ~ CTpOrHM paCqeT Tpe6yeT rOpa3~O 60JIbme YCHrrHM .( o~a 

.OpÓHT81Ib B P - 0607I0~e ). IloaTOMY na nepaoa .arane He~6JIecoodpa3HO 

CTpeMHTbCH R EhlCORO~ TOqHOCTH, ~OCTHrHYTO~ E 06naCTM 7Ierqa~mRX H~ep 

j12/. 

TaRHM06pasOM, MS (14) CBO~TCH R pasHo06paaijhlM zHTerparraM OT 

rrOrrHHOMOE HROÓH H ~qHCID[KJTeH ~ nOMOmb(() peRyppeHTHhIX COOTHomeHHI /151. 

XAPAIITEP1fCTID\A 1fCrrOJ113YEMUX nOTEHwWIOB 

IIPH aHarrHse peSYJIbTBTOB paC1JeTa HSQTorra -4ri MbI 6y;teM MHorORpaTHO 
I' ... r"'i

npHErreR8Tb naaase o pa.n;HarrbHHX sacrax noreanaaaa U,x ( r) H ero npo-

HErreHHH E .n;pyrHx cIJHSHqeCRHX CHCTeuax. ·MHTepeCYIDlItaH Hac ffHW0PManaa 

paS6pocaHa. no pa3~M HCTOqHHRaM H HY~BeTCH ~.n;eCb ~ ~ÓLe~HHeHHH. 

Err8ro~apH pBSBHTHV TeopHH, K xapa~TepHCTHRaM pearrHCTHqeCROr~ IVtV _ 
_. \'1	 BsaIDIO~eaGTBKR: E rrOCJIe~He ro;nhl .no68BHrrHCb RaqeC~130 OfiHcaHWI rreI'qaJ

I11MX H nerxax H"IJ;ep { A ~ 16 ) -H CEOaCTBa H8CUmeHWI ( A-oO). 

Cpe~ 60JIbWOa rpynllH H~Bec~~ ~HOMeffOJIOI'HqeCRRX 7IOR8~bHhIX 

rrOTeHUHanOB E8p3aHThI G- Pr /16/ H SSC 117/ Ha,31IyqlUHM oõpasoa BOC
B 

rrpOH3EO~T aHeprHH CBaSH ~ep ( TaÓn.3 ). 

9	 ) 



9Kcn. 3JcCI1. 

Taéluu.J;a 3. PaC%THhI8 é~b' Rc .l1 8KCnepk1MeHTalIbHhI8 ccG • Rc 
8Heprk1.l1 CBR3M li pa~MYChI ~ep 

:--------:--------:--------;--------;--------;--------:--------: 
c 'R' ç 'c 'O axcn. R.. 8RCII. 

H,n,po :úci<BPT) ~ c(GPr):(.,ct(SSti):1Ic(Ssc&):eclí(M3B~: c ('PH): 

-------~:--------:--------:--------:--------:--------:-------
'J) : 2~6 : 2,23- : : 2,22 

4rre /12: 2'7,8 : 1,67 : 25,7 : 1,64- : 28,3 : 1,67 

:160/13/ : 135,8 : 2,53 : 105.,0 : 2,49 : 127,6 ;- 2,72 

--------:--------:--------:--------:--------:--------:-------
Ho no cpasaeaae clbPr rrOTeHUMalI 55GB 3-H8trnTelIbHO T01IHee onacu

saer ,IlEYXHYH acamre ,naHHble. 

P8,Z1;'18JIbHHe tI8CTM E3aL1MO~eMCTBMM npMEe,n;eHhl Ha pnc.I, 2. 

ssc-s ---------...---l
V ! '> 

c 

l 
~ 

I
 
I
 
~
 
~
 

o 0;5 1,0 1,5 2(J 2,5' 3,0 

Jâ 
PMc.2. Panaansase tIaCTH COCTaBlIl1lOl/.tHX ~ nOTeHIUIalIa 55GB /I7/. 

KaR E~HO, EapHBHT S~GB oTnzqaeTCE éÓlIhillHM~ aMnlIMTy~aMH H nOTOMY 
•npHBO,IUIT K oozee Me~lIeHHO~ CXO~HMOCTH p831IOlKeHHH (10) /15/. OTMeTHM 

e~e O~Y ocoéeHHOCTb - npHTHraEaDmHa xapaRT8p TPMnneTHoro HeqeTHOrO 

10 

...
 

33 
E88HMo~e~cTEWI1J C (r) E 061IaCTH ÓOlIblllHX r , npMeYlilVlO TeM nOTeH

~alIaM-,. aoropue c EhICOl\OM TOtIHOCTbKl E.oCIIpO~S-EO,IJ,f.IT <íJa3h1 NN- ,paCCSH

HWl. E YRaS8HHOM KaHalIe. 3TH ~eTalIH MorYT npOqEMTbCH. E caCTeMax c 

éOlIbmHM ~SÓHTKOM He~TpOHOE. 

HaCHma~mae CEo~cTBa nOTeHUH81IOE KOHTPOlI~PY~TCH 5 YClIoEHm~H 

KalIo~~epa - GHMoHoBa /18/, H3 KOTOphIX HaHÓonee cTpOr~M.l1 0Ka8hIEa~~CH 

nepEhfe ~Ea; __ __ 
33 13 

-1T == 3 "Úc + Vc 
-- -- 1

T=9153 3 + .5 ú 3 

-2 c c 

npMtIeM ~ID[ C~epMtIeCKO~ ~OpMhI 

naer aacauaoatae csoãcraa .) 

li)J1" == 00 ?f,j,lZ 

c: S c o 
Pe3YlIbTaT~ paCtIeT8 11 2 ~ID[, 
Be~eHhI B TaélI.4. 

(16)7/ O I _ 

r-13"'- ;I
+ 3 V +V ~O) c c (I7) 

CHCTeMH ( TeH30pHH~ nOTeHUMalI He yxy~

tf':80/r. (18) 

HeKoTophIX E8pMaHToE E3aHMO~e~CTEHH ITPM

TaélII1:ua 4. JIeEHe q8CTH yc lIOEHM HaChllneHM I f 2 ~ID[ pa3JIHtIHhIX 
I 

EapHarrrOE 1'IN- B3aHMo~e~CTE.IDI 

---:--------:--------:--------:--------:--------:--------:--------: 
1:(611 : SSG'B :.SSOe : SSCA : TRSA : TRSe, : EH 

/16/ : /17/ : /17/ : /17/ : /20/ : /19/ : /21/ 

:---:--------:--------:--------:--------:--------:--------:--------: 
1/: -68,4: -3,8: -3,8: -6,6 -12,2 -0,41 51,7 . 

-325.7 : -123,0 : -97,6: 4,3 -65,6 -30,3 365,212: 
I, ---:--------:--------:--------:--------:--------:--------:--------: 

KaR EH.1tHO, H8HéoJIee Cl1lIbHO aapyuaerca YClIoE11e (17). a . I -1 ~ O E 

cJIYtIae SSCB•
 

llOS:l'OMY ~7Iff S SC13 KOMéHHamm
 
, _., ,,31 ., { 1/
I x: I - 5 J == 3 u .,.. v", < O. 2 - 2 '-{ C \.

(19) 

11 



1 

nna rrpe~OTEpameHffR Konrrarrca (19) HeoOxo~HMO 60rrbmee OTTBrrRZE8HMe E M3 CHCTeMhI ~a~CR EhIpa*eH~eM 

., 1 1 r(11/2)
cmtrlI8THOM HetIeTHOM COCTOJIHffH. IIOCKOlIbKY, OMaIW, 15 II (r) arpae r c ~SJ-?z IV /SJJz '> =P f(ft -fi)r (1 + 3/2 1t 

ETopOCTeneHHY~ pOlIb E MYlIbTHHe~TpOHHHX CZCTeMax. YCTaHOElIeHHHM {23) 
~ fz 9-+ 1(1_Z)3-' d2 * 2.. a;rc( a,) 15)/i( (J ffi.).,

~e~eKT nOTeHIJ;H81Ia SSCB CtIMTaeM snecs HeCYll.leCTEelilliM. x}/i r r r« J 

.J
 
o )1';;
 

OTrrHtIH1l8 OT HY7Iff tIVICrreHHble Roô()..)HlJ;118Hl'bI Q;c lj);F{,. rnr,;.r,G:80E.( SJlsJ >
 
CllGrEMA ~ B OCHOBHOM IIPl1E.Jll1JIi.EHI coópaHH E Taó~.54 

.).11 
PaCtIeT KOHKpeTHO~ CHCTeMH HBQmt8eTCR c rrOCTpOeHaH rrepEoro TaóiIHua 5. 'illCJI8HHbl8 K03epDI1D:MeHT~ax(tf)~TJff. paSlIl1tIHHX COCTOí1HHM 

ôlIeMeHT8 083Hca (10) - OCHOEHO~ rapMoHMRH LJK~in' B~cTyrra~me~ H30Tona ~ 

BMeCTe c (I) E KaqeCTBe reHepaTopa EceH uerrOtIKH y~. nnH H30Torra 4H --------- ---------:---------:---------:-~---~---:---------

l{rnit1 = I (oTpHIJ;aTBrrbHaR tIeTHocTó), a 12 lIMHe~Ho He3aBktCZMHX : ..( 12/12 7" :.( 10 I10/ : -< 11111»- : < OIJ OI » : <01/11 7 : 

Uv CTpORTCR aa OCHOEe c lIeM~I1X onpenexareneâo :---------:-----~---:---------:---------:---------:---------
'" (71111 3f 3/2: (Jc (o) : 2 : 2 : 2 ~ : O
 

(c OPOHIT~~~~ MOMeHTDM ': ~) : 00 +_ \\ 1l00 + _ ,\ (20) (3 5/2
ao (o) : 2 : 2 : 2 : : O _ oo - - _ 00 - - _ 00 - - 00 - 
lf1m- t rn t ~fl7- /177+- '~fT7-IrT7--- ,tn7";; [rrt r:" 3/2
> , Q~3{ -I) : -2 : 2 : 2 : : O

00 of"~ 00 -+- 00+1- oo rr 

C rrOMOmb~ cTa~apTHO:H anr86p~ rrOHM~DmKX kt rrOE~ma~HX Op6ZT.a~bHHX, 0 11
(-I) : O : O : O : 1/2 : O 

c 
crrHHOE~X Z H30crrHHOE~X orrepaTopoE HaH~eM OpTOHOpMHpoEaHHYID czc~eMY 33 {-1) : -1/5 : -2 I : -O : O 

U ::::SJ] /SJJ>corrpe~e lIeHHhIM C1U'lH0M (5), MOMeHTOM (j) H ero npoex-
G't,

3 3 3/2 : -3 : -3/2 : O : -V2 o : e.,

y({71If7 ;t % • a (-I)

-} 1.5
Wf8H aa OCb Z (Jz ). nanpuaep: ---------:---------:---------:---------:---------:--------

/122'7 =f3J'Y /P'fi , INO;- = e,C'l'./_4+\f"-I)/pfi7, 3an8nlIeHHe YP8EHeHffH E COCTOHHMHJ = I~ OóRsaHHoe cnHH - opOHTalIbHHM
u (21) 

c H7IaM, lIHillb ne 3HatI-vlTB lIbHO ( ile 00 ne e, tI8M na O, I MaB ) H3MeHffeT 
I JD07= B'r~_/ -(~o I-~)~~J/PV6,1 010> =B('1J~o - \fJ J!p-f2,3 0 rrOlIOJKeHl1e YPoEHe:0 I - I (I) i'I I - I (D). Iípeaeoperaa 3Tk'IM CMernHEaHHeM 

rne rt= r'( IIf2 )/:1l9/2. l.t ! KOH~HrypaIJ;HH, CtIHTaeM ~alI8e CDl1H S XOpO~HM KEaHTOE~M tIHClIOM. 

M30crrHH scex 1.s:J~ / paaea T = - T = I. Conoxynaocr s (21) I'ICtIepIIHz 
saer EC.e E03MoJitHHe S H J . II03TOMY E ~alIbHeil:neM pexs nOH~eT o MATPWIHl1E 3JIEMEHThl KAK <I1YHIG.tHI1 I11IIEPPA,IJ,l1YCA 

QeT~peX lpOEHHX. I}

nHH8MHQeCKaR CHCTeMa ypaEHeHHa OCHOBHoro rrpH6lIH~eHHR (E 8~HHu;aX BHtIHClIeHHe M3 CktCT8MH ~ RBnH8TCR HaHoolIee Tpy~deMKq~ tIaCTb~ 

20; ?~ MaB) HMeeT EH~ acero pac aera, I;IpHc.rrcTEHe P - Op6IiI'faJIH 111mjl/L" 11 E onpene aare aax {20) 

d
2 J. '" I SJ ) nopoznaer MHorOOOp13-3He ITr c ~aHHl:lM S (TaÓJI. 6). Kax c lIe~cTEHe, 3H8

{_- -I- 20 +<3JJ !V/511 » - E 'f (f =l rJ9 2 p2 z Z • o (22) tIHTenbHO pacillHpReTcR oonaCTá H3MeHeHHR rrepe~eHHNX cyMM3poEaHaH° B (I4~ 
, ~ .5J1 

XOTR 06maR CTPYKTyp8 M3 (8), {I4) COXp8Hff8TCR. TaR,tIZClIO KHTerpa=-< S]Jz /V/SJ];: » 'fJo (J J. 
lIOE OT rrpoH3Ee~eHRH Tpex nOlIHHOMOE HK06H EospacTaeT OT 6400 (~) ~o 

12 13 



/: 

!' 

I: 
I; 

l; 
140 800 fin, eC7IH orpaHWlHTbC.lI 50- r"2 ~ 15., , 

v;
Ta6lIHga 6. K07IHqeCTEO ITr, reHepHgyeMoe. pas mrqHHMrr ROíilITOH8HT8Ma
 

·.)/r

rrOTeHWIalI8 

:~---------E---:----:----:----:----:----:----:------------ :y-J.A I.. 13 33 3.134 H 3.3. 
: J(: V,. : '\( : "\ I : v. :~ :K: Bcero : 
f/ôpoc. c Vc c t t. 5., 

"" 3f~:---------------.-~-:----:----:----:----:----:------------
~ 

4H(S=0): I : T : 1 : 1 : 1 : 2 : ?,
 

! ~(S=1) : 1 : 1 : I : O : 1:2 : 6
 

~ , ~e : 1 : I ; O : O : 1 : O : 3 :
1· 2 3 4 5 6' 7' 8 9 10 

J(lJIl"I)---------------:----:----:----:----:----:----:-----------
rIfraHTCIUlM cRairnoM" H3MeHffeTC.lI If ocutee qHC lIO KoaqxlmUlleHTOE (p.v.rryp PHc.4. MaTpHqHfile 37IeMeHTbI VIso (p) . COCTOHH.v.re 0I O) r 

HOM CKoc5RH rrpaBOM qaCTH (8) OT 26 ( 3H ) ~o 540 672 ( ~.). ITOrrHa.a: noreanaaa SSCB • 
'H~opMaUHH O MS CHCTeMbI ~ Tpec5JeT OT~elIbHOM rryc57IHKaUllH. 3~eCb ~e 

paCCMOTpHM KOHeqHfil~ rrpO~KT - ~ZSfJ)KaR CPyHRUllH raneppanHyca. Mx 

rrOEe.ueHHeorrpe.ueJIfIeT Eblc50p MeTo.ua peilleHM CHCTeMbl rHrreppa,mrarrbHblX 
5 

ypa~HeHHH. ,IL7Iff onpene zennocrn Eo3bMeM COCTüJlHHe O 1 (1) H noreanaan 

~SC8 . rpaWHKHVVszsJy)E.uOlIb XapaRTepHblX HarrpaErreHHH MaTpH~ rrprr

Be~eHbl Ha pHc.3,4,5. 

7 8 ~ 10 

j>(q»t) 

,. 
PHO.S. MaTpWJHbl8' 'alIeMeHTblW_ (D). COCTOmme O (1), rrOTeHUHalI 
--- .:i9 ~ ..

5' 10 55CB_
PCc:fJ M ) 

KaK EI4,IJ;HO, HH'O,UHH aflxPeKTHEHblM .uH8rOH8lIbHblH MS
 
j?Hc,3. ~eKTHEHble ~arOHalIbHble M8TpHqflHe 3lIeMeHTh (24).
 

3'P' '2 
COOTO.lIHHe Õ1 (1), noreauaan SSCB . ~S -= W Cp) +Xs (X S+4) /.p ' SS (24) 

X s -= It +25 

15
14 

-t 

-2 



ne YXO,IUiT E 01'pHu;aTe7IhHYID ·OÓlIaCTb. B -qaCTHOCTH, HeT CBfIS8HllliX CO:CTOJI

H~n E OCHOEHOM 'rrp~Cí7Ill~eHHH {S = O). OCí7IaCTb pe3KKX H3MeHeH~A He~a

rOHa7Ib.HWC. M3 (OCOCíeHHO ~-S g»> orpaaaseaa Y-C7IOEHeM p..( 5 WM. 

BHYTpeHHHe w'S2 S1 (f) (s,2* S1 ' S2"'/tS t O) paCTyT npa ,nEl1lKeHHH K
J 

,nHarOHa7IH ( r7IaEHaR: ~pHq~Ha yxy,n;UlemlH ()XO,nHMOCTlI npa EhlcOImx.3) ~ 

Ó07IbUl~X..r naxe cpaEHHMhI c (24). 

B ROHetIHOM CtI8Te OCí7IaCTb a<IxPel\TllEllliX p nepeaocarca c P ~ 3 WM 

( ~e ) K P z: 3 c.PM ( ~ ), rne poxs oapsepoa Xs{ Xs+ I)/p2nOHHlKa

eTCH. llOSTQMY MeTO~ pe~eHaH rffrreppa,nH~7IbHOn ~HC1'eMhl ypaBHeHH~ ~nH 

'f (.p) paõoru /13/ { OH CBff3aH C rrpff6Jll1lKeHHhlM ytIeTOM npOH3130,nHhlX 
;Z 2 

dZf$ / ri? II.pH EhlCOj\UX 3 ) ,n07I1KeH -CíhlTb MO,nHq>HIUlpoEaH. 

HEJIllliEnHAíI Cl1C1'-EMA ~ llJlff lIEPEaLAT,o'tJHllX 

~ 

3Srrt-lUleM HCXO,lJ,HYIO CllCTeMY ,nJD1 raneppanaansaax q>yHKUH~ ~ (5') 

pa37IOllteHHH (10): 

r cJK. Xs(XS'fO \.1 . c ] ">" 1./ (
!.-~ + j)zJ- WSS(PJT 0 cg lf.s (f)==;;;5 v:'SSI f}lfs '.(f)· (25) 

BEe,neM nepexarosase epyHK~H C (pJ, S>-0 pSEeHCTEOMs

~(f)-=Cs'(P)~(f)· (~6) 
Ilpa HalilfqHH CBS!3BHHIDC COCTOJIHHA BCHMHTOTHtIeCKOe rroseneaae 'Ps Cp) 
~aeTefl EHpBaeHHeM 't 

(27)• . -fÉcg ,
'Ps{f)~ As e p.

jJ-c>O 
TaR qTO 

Cs(P)~ As/Ao. (28) 

j'_OO 

Pea7IbHO (28) Ehlrr07IHJIeTCJI rrpa osens Cí07IhWHX J, a E OCí7IaCTH srMJeKTHB

lllix9 HMeeT MeCTO -H$paE~HCTEO C (pi»As/Ao • Hanpaaep, E ,ne~s 
TpOHe A 1 / Ao = 0,0271 (4), a C~ (5)J"" ~ ~ '{õ!i'l;::' 0,.8 /" 

( P1) - sec J) - E07IHhl ). 

llo,ncTaE~ (26) E (25), ytITeM rr7IaEHOe rrOEe,neH~e M3 E OCí7IaCTH 

-
p---'p : 

2 Z
d d

oI'pzCs(f)~o('p)~CS(.P)c/p2 f o Cf) (29) 

H EblpaSHM dê'Po(pJ/djY13 nepaoro ypaEHeHllH (-3 = O). B peSY7IbTaTe rr07IY

qHM He7IHHe~HY~ CllCTeMY ypaEHeHH~ ,nnrr rrepe,naTOtIHbIX q>yHKIJ;Ha: 

~ 

L W (J) CS ' (.9) =- VV C,p), (30)I so SI:t=S ss 
rne Si, 0 » O, 

~s (P ) z: X S (' X5 ~~J - X() ( Xo + .(Jf- ~s (p) .- ~o (pJ +I (.p) , 
~ ~ I 

I(O)==-L Ws,{n)Csl(p), Wss(pJ=W-s'.S(P), I7pu.s 01=5. 
J 5'70 o .J 

Ilo7IolKHTe7IbHaH onpene neuaocr s W.so(y»O( CM. (12» rrpllEo,IUiT K orpana-, 

Te7IbHbIM peweHAAM Heo,IUiOp0,lJ,HoA CllCTeMhl (30)C (f ) <'O. IlosToMY ICj» » O.s
He7IHHeaRocTb EHOCHTCJI T07IbKO CY.MMO~ I Cp), a OH~ He saEHCHT OT S • 
TaR tITO ne npencraazaer rpyna COr7IaCOEaTb scero O,lJ,Hy CPYHK~IO 1 (S') 

c pe~eHHeM (30) MeTo,nOM rrOC7Ie,nOEaTerrbHhlX rrp~Cí7I~1KeHlll. 

Iloc7Ie Haxo~eHHHCs(p) E03EpamaeM~JI K rrepEOMY ypsEHeHHIO C~CTeMhl 

(25):[_:;+ XQ(~(rl) + Wool,pJ-Ir,f) + GcdtfJol,pJ=Q (31) 

H, pe!IIaJI ero , HaxO,IJ.HM \f (y) R Ec~ c ytIeTOM HOpMHPOEOqHOrO YC7IOEWio 
00 2 Z
JlfJ (P)(~o Cs (p)+1.)dp= r. (32)o 
O 

~cTaE7Wi 'P c.S'), 'P (J) (26) B (10),. rrpoEo,lUIM EapHsUHoHHhlI pacsero s
'" '" ~ J..I=Zlf>IHI'V/ =- 6cc- L JCS(D)'Po(p)-*

5"70 o J 
d ri 01 2 (33)

}(-[Z(oIp ~o (jJ)) *(dY Cs(J»)~fo(J>J 2 esc.?)] dp.oIf 

16 
17 



MHTerp~pOEaH~e no qaCTRM c yqeTOM ~3EeCT~X rpaHKq~X YCJIOE~tt np~-
'-'(1)--13.5 

E (MaS) '-'(0)-- 12.9
BO,IJ.I,fT K EbIpa>KeHHIO pC? d Z 0-1(1) --12.7 

Tl(1)-J~ == - éCb ·to ~ f f o~ ( o) ( o'o CS ( P)) df .	 (34) K min 
S'7D o J J 10 

J-T(S) ECpaEHHM (34) c aHaJIOr~q~M EbIpa~eH~eM paóoTbI /22/ 
,-,(0) --8.3 

~ ~ d Z 1-1(1) --7.6 
0""1(1) --8.8J-I=-E-cC+t;o [(d-f'fs (9)) dY·	 (35) 
n(I)--6.1 

K min 
Ilonpazaa K aaepraa CBiI3~ CcC E (34) na nopR,TI,01\ MeHblIle, qeM E (35) : I 

51

( no aÓCOJIIOTHO~ EerrHqHHe), nOCKOJIbKY ÓHCTpoMeHflromaRCR ~yHKUaff ~ (9)
 

EbIBe;rr,eHa E (34) H3 no,TI, onepaTopa ,TI,H~epeH~poEaHHR. KOJI~qeCTBeHHoe
 
Ojt--------- 

rI(O} ---0.7rrpe,TI,cTaErreH~e o rrOEe.:rr.eHH~ ~o(9) ~ Cs (J) ',TI,aeT pHc.6. 
fI(O)-- -2.0 

'-'(1) ---2.7 
0-1(1) -- -2.8 

2"I(1l.-- -3.8 
o.ste.cj»	 

.! . 

~~t.(9J 

0.3 

'-'(1) ---4.2=tnm-5 (fl(l) -- -4.4 
2-1(1) -- -5.4 

=tnaJ 
0.4 

3 
H+n ---as SSC -8.6C,Ú', GPT a 

P~C.?	 PaCqeTHbIH cn8KTp H30TOrra ~. O no WKane aHeprH~ COOTB8T

CTEY8T HyneEoa 8HeprM~ ,TI,nH Q8TbIpeX HYKJIOHOE. 

HHe c ÓOJIblIl~M MOM8HTOM. HaÓJIIO.:rr.aeTCR ~.:rr.eHT~qHOCTb crreKTpOE .:rr.nff OÓOHX 

nOTeHIll1aJIOB. YpOBHH, JI8EBmBe EbI1Il8 ropH30HTarrhHott OCM, nonyq8HbI E 

OCHOBHOM np~ÓJIH~eHHH li = I IIyTeM MCKYCCTEeHHoro EEe.:rr.eHRfl rpaHHqHbIX 

YCJIOE~M tfs (,p) = O npa Pz: 8 cIM. KOTOpbI8 OÓeCneqHEalOT Te ]KB pasaepa80.8 

CHCTeMU, qTO H Óa3~c YII~. 
~ üepenarosase Q>YHKUH~ CSlJ) JPOBRff 04 (I), noreanaaa 5S CB , 

3apR,IJ;OEHH panayc Rc OCHOEH6ro COCTORHIDI 2-1 (I) OKa3arrCR paBHbIM 
rrOJIY'IeHHhl:i1 nYTeM TOtIHOrO peuenaa CHCTeMbI (25) ,n;JnI YPOBHR 0- I (I) c Rc = 2,7 <i;lM,n;m nOTeHUHaJIa CD PT HRc = 2.6 'Í!M ,n;7lfI SS'CB H COrJI8CHO 
nOTeH~aJIOM 55CB" TaÓJI. 3 npeaooxonar nase paCtIeTHbItí R c R;IJ;pa 160• 

CxO.n~MOCTb pa31IOJKeHHR (10) no EKrra,n;aM E Gc~ l!JIJI!OC:TpHpyeT TaÓJI.? 
'\	 P:&3YJI1TATl1 R OECYiKJJ,EHHE 

.( COCTMHHe 2~I (I), nOTeHUHaJI SSCB) . KaK EH,IUiO, EKna,n; ncex 1m c 

PaCqeTHHH cneKTp H30Torra 4g npe,n;cT8EJI8H Ha pHc.7. S = 12, 13, 14 COCTaEmeT. ellte 4E = 0,099 r/taB. 
Boa ~aTHpe YPOBHR OK8SaHHCh ~epHo-H8CTaÓ~HHMR - OHH ~a&aT 

BRme pac~eTHoro rropora pasBana Ha'3a Hn. OCHOBHHM ~eTca COCTOfl-
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Taórr~ua 7. BKrra~ E 3Hepr~ID CBHSll Ai: rrpH paCmHpeHHH óasllca (10) 13 S8ICJIIOtl8Hl'le no,nqepKHeM, tITO nocrpoenaan snec s MaTpHua Nfi! 
:------_....--------- :---------- :--------- :---------- ~ --------- : B3aHMo.neaCTB~ B éa3Hce YTI~ MO~T 6h1Tó'HCrrorrb30E8Ha ( Ha ypOEHe 

L\S : 8 - 10 : 10 - 12 : 12 - 14 ~ EHYTpeHHc~ tIeCTH EorrHoBOn ~HKgaH HHT~pno~oHHoro:nOAXo~a) rrp~ 

:-----"------------:----------:----------:----------:---------- orrHC8HHH p8CC8HHlliI B K8H8rre ~ + n H EHqHC rreH~U1 EpeMeHH lIUf3HH 
t±rIe : 0,058 : 0,018 : 0,008 RE83HCT8UMoHapHhlX COCTOHHH~ '*H.GRT 

: .~ : 0,223 : 0,087 : 0,025 llO~qeHHhle pesyrrbT8ThI He HCK7IlOtI8IOT cymecTEoE8HHe CBfl3aHHhlX . E 1.A : 4ue : 0,307 : 0,087 : 0,031 COCTORHHi1 HetíTpoHHhIX CHCTeM 3 n LlJ 40 KaI\ ROHqmrypa~i1 c 8HOM8rrbHO 
SSC{3 : ~ : 0,897 : 0,295 : 0,099 ÓOITblliLlJM P8~YCOM. lloaToMY eCTeCTEeHHhlM rrpO~OIT~eHHeM H8cTOH~ei1 paóoT~ 

:-----~------------:----------:----------:----------:---------- HE JIffeTCH pac qeT OÓ'beKTOE 3 n H 4 J7 C pea ITHCT HtIeCRHM NN 
B uerrOM CXO~~MOCTó E CHCTeMe ~ rrpHMepHO E 3 pasa xy~e, tIeM E3aHMo~eí1cTE~eM. 

E H,IJ;pe 4He • ABTOpH Bhlp~IDT ó~aro~apHocTb aK~eMRKY r.M.Q~apoBY 3a no~ep~y 

V )A'i. 
Pons paanasaux COCTaEJIfIlOlIU1X x E 3HepreT~tIeCKOM canaac e aaorona HaCTORmeH paóoThI.
 

Ea.~Ha ~3 Taórr.8 (2-1 (I), 85CB).
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P4-87-752rOpõaTOB A.M. H ~P. 

MHKpocKOrUlqeCKHit p acve-r CHCTeMbI 4H
-C peaJUlCTHqeCKHM NN-B3aHMop;eHCTBHeM 

Ilpoaenea MHKpOCKOrrHqeCKHH p acxe-r cnex-rpa CHCTeMbI 4 H 
C peaJIHCTHqeCKHM NN-B3aHMop;eI1:cTBHeM MeTop;OM yrJ10BbIX no-ren-: 
UHaJ1hHbIX tPYHKll,HH. TeOpeTHq~CKHe pacve'rsr YPOBHeI1: 4 H xopomo 
corJ1aC~OTCH C 9KcrrepHMeHTaJ1bHWMH naHHWMH. KBa3HCTall,HOHap
Hwe COCTOHHHH 4 H HMeWT aHOMaJ1bHO ÕOJ1hlliOH pap;HYC. 

PaÕOTa BWrrOJ1HeHa B llaõopaTopHH Hp;epHWX peaKUHH oaBa. 

Ilpenpaar Ü61>e.r:UfHeHHOrO lIHCTHTYTa R,D,epHbIX lICCJle,D,OBaHlIH_ .uy6Ha 1987 

TIepeBog O.C.BHHorpagoBoH 

Gorbatov A.M. et aI. P4-87-752 
Microscopic cal~ulations of 4 H System 
with a Realistic NN-Interaction 

Micros·copic calculations of the spectrum 4H system with 
realistic NN-potential have been performed. Theoretical 
calculations are in good agreement with experimental data. 
Quasistationary states of the 4 H system have anomalous 
large radii. 

The investigation has been performed at the Laboratory 
of Nuclear Reactions) JINR. 
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