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I. BBe,ZJ.eHHe 

B pa6ore1I/ npe,ZJ.no~eHa MO,ZJ.enb ,ZJ.nR on~caH~R cTpyK

rypbl H8pOT8UI!IOHHbiX COC TOHHI'I~. raM~Jll>TOHI!I8H 6bl1l B3HT B BI'I,ZJ.8 

ITOT8HUH8Jl8 Cpe,ZJ.Hero ITOJIR, B381!1MO,ZJ.8~CTBH~, CBH38HHbiX C rrap

Hb!MH KOppeJIHUI!IRMI!I CBepxnpOBO.ZJ.Hmero THIT~ 1!1 MYJibTI!IITOJI:b-MJJI:b

TI!IITOJ!bHbiX B381'IMO,ZJ.8~CTBH~. 

B p8MK8X 3TO~ MO,ZJ.8JIH B pa60Tef2/ ,ll.JIH HeqeTHbiX ,ZJ.e¢opMI!I

pOB8HHbiX H,ZJ.ep 6bln pa3BHT a$.1leKTJ,IBHblt:\ Mero.n. Haxollt,D.eHHR crpyK

TYJlbl H aHeprHt:\ cocTORHHt:\, Bo11HOB8R itJyHKUHH npe,ZJ.cTaBJIHJia co-

6ot:\ cyrreprr03HUI!I~ q118HOB! KB831!Jq8CTI!IUB, KB831'Iq8CTI!IU8 ITJI~C wo

HOH H KB831!Jq8CTI'IU8 ITJI~C ,ZJ.B8 ifJOHOH8, CyTl> Y8TO,ll.8 B TOM, qTO 

npH pemeH~H CHCT814bl yp8BH8HI!It:\ B6JIH3H WYH.ZJ.8M8HT8JlbHOro 3Hep

reTHqecKoro ITOJIDC8 OCTBBJIHJIKCb KOrepeHTHbl8 (,ZJ.HarOH8JlbHb18) 

qneHbl ~ ITORDCHble, COOTBeTCTBYDmHe orrpe,ZJ.eneHHOMY ITORDCy, Pe-

3Y1lbT8T 6b1JI ITOJiyqeH B BH,ZJ.e, IT03BOJIHJOmeM rrpOBO,lJ,I!ITb rrp1!16JllUteH

Hbl" qi!JCJI8HHblt:\ pacqeT. 

B nacroHmeR paOoTe paccMOTpeH cnyqaR, Kor,ZJ.a peweH~e HmeT

CH BO~aH ,ZJ.Byx 6n~3KHX WYH.ZJ.aueHTanbHbiX rronocoB. Paccuorpe

HBe npoBe,ZJ.eHO C yqeTOM ITOJIDCHbiX qJieHOB OT 060HX ITOJ!DCOB, ra-

• MHJil>TOHKBH H BOJIHOBBR ¢YHKUHH B3HTbl, KBK B/l/, 
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2, 0CHOBHHe ypaBH6HHH 

~3CTb raMHRbTOHl'IBHa, Ofil'ICbiB8ID~8H B38l'JM0~6"CTB~e KB83H

qaCTJIII.J, H ~OHOHOB B HeqeTHOM ~e~pMHpOBBHHOM H~pe, l'IM66T BM~: 

H _ \ .. f3 _ 1[ _j__ ')' _(f'tcvvl· zc:v·(ErvJ<-ttv)h,.. _ 
"i-~C(v) (v,v) ;[8-,o)'J'~:V· (tc~JrE.(v:V:l.-C<..lJ Y30 

- f L ~L lfvv f [/[vv)b(vv) + J~vv) BcvviJ •· 
a. YJ v , (I) rr )v 

• ( l;i T C1) + {~f); +OJ)[ f 2vv) b(vv) + f(vv 1)B ( vv1 J}. 

3;zteCb BBe~eHbl 0603HaqeHHH! 

!J~ -onepaTop ~oHoHa, E'J.v)==lfC-'--r(E(v) -)-._)'-, r;ne 

C - KoppenHU.HOHHall ~YHKUHH, A -xHMHqecKH~ noTeHU.HBJI, 

E(v) -o;nHoqacTHqHBJI aHeprHa, (v,G) -coBoKynaocn KBaH

TOBbiX qJIIcen, xapaKTepHayn~x o~HoqacTMqHHK ypoBeHb cpe~Hero 

nOJIH, o= ± i ' U~.v- H v;v' -COBOKynHOCTH KOa~qllfi.J,.If6HTOB 
npeo6paaoBaHHH EoroJIID6oBa. 

- lq. 
.q { {vi- il.z.), -{f) ( v< 1'_,) =- _ 'f 

6' f { vt v'-), ecnM Kt +}( = .:!j', 

l
lCf 

ecJIH l{i :If = /{2 

r;ne -MaTpHqHHK 3JI6MeHT OT onepaTopa MYRbTHITORbHOrO 

MOM6HT8 C ~ ::: _,\f , j_,( - np06Kl.\l'IH MOMeHT8 HB OCl> CHM-

MeTpHH H,llpa, 

8(H'J=L x;ocxv 1o' 
() 

4 

f3cv v') = Ir:J o<.+-v-cr O(v'o

o 

.+-
O(_vo -onepaTop poE,l!.eHHH KB83JIIqacTHU.bl, 

·~ -L (t~cvv')r-u~Y' aJ ( C(v) ~ [(v'»_ 
J. - [ / . ,\.z. / ).I. ].L if vv'o ( f._(v) + ((v); - UJ;}. 

BonaoBBH WYHKU.HH HweeT BH~: 

·r c' ____,{ + . \"'1 -J· + (/ > L--.~:t·· ~-!.J,JJ'] v Y)K)=~L o(_r<S"~L21-~,<l"\(i~LJr--cx.,y :1 J· Lo- <
2

) 
. cr- ;j-,Y ;J,~1,v 

B pa6oTef2/ nOK833HO, qTQ9 BBO~H COOTBeTCTBJD~He ~33bl, 
G\flt Cfl:i' 

MOliHO HCfi0Rb30B8TL Upv BII6CTO 0fv'3-, Tor;na OCHOBH8ll CllfC-

TeMa ypBBHeHHK ;ztRH ITORyqeH~H 3HeprHH H CTpyKTypbl COCTOHHH" 

!!MeeT BH~: 

cr; c ) ,-.-9 <:~·/} ' -
rCZJ = c.Jy)-2, -L 0,•>-Urv -O 

;j,v (3) 

( t(v) 4- ~J- 2. /iJ/:-'L . ~v· ~3 ) -17 G>i ~~,_) ct:~)?J.~ 
.~ CJ.J-)v.._Jv3 ..t. l.. Lt 

, , ~ JL rr ~ C\91 ] _ r~ (4) 
+o $. I (v,•-,..) I (v,.>v~) Ufv'~ - I (f,v) 

r [#'J':!_ 1 v Cf. r;:/· 7JCf' r 0.J c;')~.J 
fv - i[p(vJi~J~ ~ (v,,v) yv~+ 2 (v,_/)Zjov 

(5) 

r J - ~VL 11 
(v,V:)- :Z.VYJ' (vJv'.~_), f(VJt/j,_)=f.(v)1-/.Jdi+{jJ_,_, 

qepes J: o6oaHaqeHbl ~a3bl, YpaBHeHHe (3) B ;nanJ>HeAmeu: Mr

paeT pon1> ceKyRHpHoro ypaBHeHMll, 

YCROBMe HOpMHpOBKH BOnHOBO" ~YHKI.J,HM! 

( c;Y{t+L (v~"f-tlL (p_:~L')~? =1. 
~,v ~'j'-,v f J 

(6) 
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Henocpe~CTBeHHO pemBTb CHCT6My (3)-(6) llp8KTH~6CKH HeB03MO~

HO, TBK KBR OHB HMeeT o~eHb BNCORH~ IIOpR~OK. 

3. np1!6JJHMeHHOe pemeHHe 

nycT:b ;nBB 6JJH3KHX WYH;llaMeHTBJibHbiX IIOBDCB HM6DT BHA 

A.::: [(v'o) + [U!} 0 t-4Jfo< 1 p"-::: C{v0
1
) ~ LVy.o f W,JJ. 

HBJJIItiHe 06~ero ~OHOH8 y IIOJI~COB 06H38TeJJbHO,T8K K8K B rrpOTIIB

HOM CJJyqae MOZHO 6uno Obi pemarb (3),(4);nJJH 060HX IIOJIDCOB He3aBH

CIIM0/2(EcnH OCTaBHTb B Cl!CTeMe ypaBHeHIIR (4) JJKWb KOrepeHrHble 

tiJJeHbl II IIOJJDCHble tiJJeHbl ;liByx BH;!IOB, CO;nepz81J1H6 _j_ HJJII _f_ , 
~ -'l_ p._-tz__ 

TO IIOJJylllt!M: n [ -

J, I 9.o 9c _ j_ [ /' :JO r;, S 0(_ ZJ J _ 
!( p, v) -= 17 v f) f v pL -2 v~·:tJo,J1 (~ V,,) (v·~ Vv) ~ f"''' 

f \ r 8<' n~ . c-·J 
- P. -, L I c v) Va') I (V'~ •'v')o( IJ. Vp v'' (7 .I) 

-2. L v;~=j/}' ./ 

r; £{ , 9/-C\ g,/ .( )"" n ~ r/ c;'\ i 
( f),>)=fvuf.- t:>,-;,L (v,vo) (v;•~JoL-..(Jpv'" 

) I~ '-v;J=~,'f} ) (7.2) 

r g.,'- ; f).i c:~ 9ol 1 ) .--, ~ 0s cJ 
f (F_,v) ='by .Ufv- f-1- -'2~=/ ~vl•~'}l(v;,~)IX3Zfv" . (7.3) 

3;neC:b BBe;neHbl 0603H8ti6HIIH: :Jo ~ 
-{; :0 = L (r.,'ilyv,V'JYC 1 -r j(<J>,t,J) + {f:'tvJ-rtJ _ ~) 

d"'l'F:J.~vc;<j/'Vo' p6 'J>J£)-2_ }> (8) 

!}!}o'=- \ (r~~;v))Yi.+fq,,z_Q'.J) /J. Jl -h) 
t>v 6 n +- lE{v) fLUj1 c. 

j.,v'-:F gc,vo r{v~~J~)- 2 
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,j 

I 

~L j 
AaanorH~Hbllt Bll;n HMeeT {; v • B BeJ!HtiHHax f3 ~- co6paabl 

KorepeHTHble aenonmcable tiJ!eHbl. qepea ~ o6oaaat~eau cooTBeT-

CTB]m~lle ~83bl. HCIIOJJ:b3YH MBTeMBTI!IleCKHe CBOltCTBB Cl!CTeM JJIIHelt

HbiX HeO;liHOpO;liHbiX ypaBHeHH~, ROTOpble rro;npo6HO llpl!BO;!IHTCH B/2 /, 

113 CIICTeMbl ypBBHeHHit (7) MOZHO IIOJJytiHT:b COOtHOWeHI!R: 
L . r'J., /,...,g., -;;,.< rj," 

£)~ == f/v+ f L ~;, ~~-~v~) o;~·.J-t ... 11 ,~~-z)x_' r - ~ Pt - f!d?J -z v. 6~· -by~!(?::, "','J r· 

[)3oL-==: !3 pvf 
pv .2 

'jo f7f/ %}. 'ju[ ( 9) 
1 )oe ~ C ~{' (• ;.~;_4}:' ,_r;;; ,;,) (J 'l 1 

L 2 v8-u ''fr J-·. 
v" -uvt'v··lcv;•:..) 1 

3;neC:b BBe,lleHbl 0603H8ti6HifR! (!' Cj )"-

fli ( 2) =-L ( v·'~._·,,) 
. V'~ j = ~' J1 {;v 11 

"' -7 y/ ;r-J~ n 9 , - " i 

Bf= /~,~) +-l1 (V,vb)f(v;v-~)o<.-<. 
1 

Lf"rf,j~)~~:)+-
t fl/ ( p 11, - ) ;Jfo: p J '! v o'~:J=j<-;jJ 1

- Jtz) ? u; 1),. (9.1) 

+ btf,j.) ( n/~·, -
-r<Jvl 1-, :;,.,' )1 / ( f· ·~ {•/ v',') . 

I Jo . 
{ ~ •; v'o ') 

flrz) II ~ (? )BbirJJH;liHT BHBJJOrHtiHO. KaK II B pa60Te/Z/, HBI!-
o>{' -

;new BHat~ane 2 ~ , B KoTopblx WYHR~IIR f( 2) 1!3 ypaBHeHMR 

(3) o6pa~aeTCH B 6eCKOHellHOCTb. 

B/21 yKB3biBBJJoc:E>, llTO KOJJI!t~ecTBO rroJJDCOB ceKynapHoro ypaB

HeHHR H KOJJIItleCTBO pemeHIII! ~H 3HeprHII PBBHO tiiiCJJy ~YHABMeH

'f8Jil>HbiX IIOJJ~COB p . B COOTBeTC TBIIII C 3TIIM Mbl IIOJJYtiHM rrapy 

IIOJJmCOB CeKynHpHOrO ypBBHeHIIH. ~3 CIICTeYbl (9) IIOJiyqaeM 
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cr~ C)'ic'- ~ L R~ :;)'lo' 
,,_ Lr" (Pt-fld2)-2)(p.z-fll?J-~)v·l 1 

'0pv"_(10) 

BBe.n,eHbl o6o3HalleHlH! . c-~!}v fl ~i 1 /'"' Jo' 1 J,<-
""·= Q > { ;;: / (v,v"v)f {v•~v;_,)aL.J.. {v";v~') tv/"~ pv' 

l/ D - ( f1 . v c;./ 1---, r;;., v !io u 
i i Pt- di?)-2 v" 0, I(V;v:/) Vv'' .2 

i X.. '" '1.! (} t !79< fl~ ;---r:J. 1':,..,/-,:1"- J/N (10.1) 

R
" _ ")"'..x:.'s I (G;v·,)l(v;v,J/(v;'Y;)I(vj,:) (')•;,) ov" 

, " .. - !..._j "SJ/· I Y.. iJf), 11 :fo 
11

·11 1)v >v,r' b~,f I (v')v:) 

~eTepYHH8HT CHCTeMN (10) MOMHO 38IIHC8Tl>/
2/: 

6 = j_ 
">' R v 4---'- liv ·--------

( f't -!IJ1J -?X P.z -!lzr?J-2) 
(II) 

06paU\eH~e A B Hym. cooTBeTcnyeT nomocy ceKynRpHoro ypaB

HeHHfl, TaKHM o6pa30M, HCKOMbl8 ITOJIIDCS HBJ!f!IDTCH pemeHHRMH ypaB-
1 

H8H~fl: (pi- A!(?!-f)(p~-/ll{?)-'!)7:: J;R.li (I2) 

BenH'lHHhl ( p-~,- At ( '1..) ) H ( p~- A./ 1)) ecTb 3HalleHHH IIOJIDCOB 

ceKyJIHpHoro ypaBH9HHH,H8~8HHH9 B/2/ 683 yqera B38HWOCBH3H ~yH

,Ila.M9HTaJI:bHbiX ITOJIJ)COB.CJie,!tOBaTeJI:bHO, r R: v Hrpaer pOJI:b CBH3H 
v 

M9X.IlY ,llBYMH ~yH,IlaM9HT8JI:bHbiY~ IlOJIIJCaYH, 

'1 TO Obi peumTh llHCJJeHHO ypaBHeHHe (12) ,Ha.n.o nocne.noBaTe.ni:.

HO rrpOBO,ll,HTb HTepanHOHHyiO Ilp0!l8,ll,ypy, nocne H8XOll,ll8HHfl IIOJIIJ

COB C6HJJJRpHoro ypaBH9HHH z:oe l1 2~a! MOl!HO ITpHCTyiiHTl> 

H pemvHHIO CBMOro ceKyJIRpHOrO ypaBH9HHH, M~ ypaBH6HHfl (!0), 

~CITOJII>3YH yiiOMHHYTble Bblme CBO~CTB8 JIHH6~HbiX H80,ll,HOpO,llHbiX 

CHCT6M ypaBHeHH~ H 6JIH30CTb 2 K COOTB8'roTBYIOIII6Wy IIOnllCy 
f'e . ? 1 ,:!. nonyqaew 

8 

t 

,. 

II 
1 

v'' C:/v" 
G'1 ~/ ., ""\/ R J...... :~. 
.!___), =: f _1_ .L.... ,.,e . ( I3 ) 

f" C'-- (fr;;-2)v" [2.~~,}_. -(pi~-p;z-/l/~)-!-Lr2J)]. 
G:Jfj' 

AHaxorHt~Ho BblpaEeHHe H ~R ~f:' 

BXO,lt,ll11Uf8 B (13) B8XHtiHHbl CJI8;ztyeT BbltiHCJIRTl> II pH 2 , paB-

HOW COOTB6TCTBj'DIJI6WY IlOXIlCy of'.,z. BeJIHtiHH8 2),~ CBH38H8 
Ci)ffo GJJo' {_ I 

C .(./fv H .<...Jfv COOTHOm8HH8W, H8IlOCp8;ztCTB6HHO Bb!T6K81l!IIHW 

H3 CHCT8Mbl (7): l t. (1/lot. 

r: ;J., ji[JO (j)[}<J =(17F}o _ fJg/c;)'J:J) I {v,v,)O(_~ . 
(f,~)-v~uf,.. (to") Dv<-f. /7c~ + 

:J,Z o, Vo) 

. ( r. Jo" - pg.,' C'{fo' ) rc v__ i.-b ')o( + I (p>v) b:,. ./_)fv f7Jo 
1 I (v> ~;,~ 

G\;; /2/ 
.llllH ~v IlpH j :::j: Jo, !)1 

t dv;z t K8K IIOK838HO B , 

,V~ = rt-t,v) 
rv -6~ 

(14) 

(15) 

no.n,CT8Bnf!H T8II8pl> BCe C\!} B C8KYllHPH08 ypaBH8HH8 (3), llOZJf'v 

r/~) =- c(r)- 2 -t zi_ 
.nyt~ae•· 

-+ 2:!z. 
if'ce _ = 0 
-~,.~ 2 (16) 

BBe;zteHN o6oaHat~eHHH: 

Z ~ _ L (r(/.,)Y"_ \' rc P(;;,3i +Cr/'J,l ,_ 
i V,Ji~,}l·'fo' 17~ ~ \ l J, r,v) 2- (f'~J) 

. 'f ;)a fl./ I t.'J,{. r f7 ~L (f.Jt>L I 

l ~v)[ ({v,vo)rX2. v L: _ I {('v) I {'v;v,j)oC/ 1 (
17

•
1

) 
- -t9 /1~ ~ _) 

v V

0 

I ( vJ Vo
1

) /(~> v
0
'} 

• 



- -;- 1 L -= --- L J R '-"( pv'' L 

- " L 2 2 ~;-Ft -p" +f!Jz) +R.zriz )] v. /· 2 ~~ ·1- Dq;,~ + 

• ,J_ [7 J.l f):,' ,-,j} ) 

/-75v t·:: I ( v, 'o)o<,/ + n 'v 'Cp["'1 ~{}o'- r!j,tv l(v;vo'):x/8 (I? •2 
+ (('/vJ n/4 ) _;:-;, IL.z" z ,v) -t lr:P,•J f'f<, tJ£; 

j ( c'J Vo Dv ) : ( ~ Vo) () V • 

OTCD~a ~na pemeHHH ceKynflpHoro ypanHeHHH nonyqaeK 
---, 

h C - L_z. /'a<! 
{ i ' - t) - nd 7 + 2 , ,._ c(J)-t>r f-r_ 1,~. . z ;{,.!_ j_ 

(18) 

nanbHe~mee p8CCYOTpeHHe 38~B'IH MO~O IlpOBO~HTb, KBK B pa-

6oTef2/. MN paCCMOTpeJIK cnyqa", H8K60nee qaCTO BCTpeqBDmK~
CH IlpK p8Cti8T8X C ~BHHWIH HCXO~HWIH ycnOBHHIIH. no TOt\ ltB 

ex eYe MOlKHO IlpOBO~l-1 Tb p8C,ti8TN, KOr~a \flyH~BIIeHTBJibHNe IlOJIJJ

ca l-IMBDT 6onee npoCTO~ BHA, HBilpHuep, C( ~~) ' JIH60 t( v") t Ctj. 
ilpKHI(HIHIBJibHO He OTJIKqBeTCH Iii CJiyqaA TpeX 6nK3KHX \flyH~BII8H

TBJibHNX IlOJIDCOB C 06~HII \f>OHOHOII. ilpH STOM IlOBNCHTCH IlOpH~OK 

COOTBBTCTBY~mKX CHCTeK ypBBHeHHA. 

B saK~DtleHHe BNpaltBeu 6naroAapHOCTb B.r.ConoBbeBy sa 

IlOJie3HN8 06Cylt~8HHR. 

J!HTepaTypa 

I. V.G.~oloviev, L.A.Malov, Nucl.Phys. Al96(1972) 433. 

2. JI.A.Manon, B.r.conoBbeB. llpenpHBT OMH~. P4-76J9 (1973). 

3. B.r.conOBbeB. TeopHR cnoKHYX ~ep. HayKa, M., 19?1 • 

PyKOilHCh TIOCTYilHJia B H3AatenbCKHA Ot~eJI 
8 AeKa6pa 1974 ro~a. 
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HeT JIH npo6eJIOB B BaiiieH 6H6JIHOTeKe? 

Bbi MOJKeTe noJiyt~KTb no not~Te rrepetiKcJieHHble HKJKe KHKrK, 

ecJIK OHK He 6biJIK 3aKB3BHbl pauee. 

16-4888 )J.03BMeTpBll B3nyqeHBB B ~B3BKa 3a- 250 CTp. 2 p. 64 K. 
~TY YCKOpBTenei 3apJI~eHHYX qac-
TBU. )J.y6Ha, 1969. 

~-6004 I>aHapHwe peaKUBB a.~~;poaos npa swco- 768 CTp. 
KBX 3HeprBJIX. )J.y6Ha, 1971. 

~13-6210 Tpy,~~;w VI MelK,!I;YHapo,~~;uoro caMno-
3ByMa no Jl.~~;epHoi 3neKTPOHBKe. Bap
wasa, 1971. 

372 CTp. 

~10-6142 Tpy,~~;w Me~,~~;yuapo,!I;Horo caMn03ByMa 564 CTp. 
no sonpocaM asToMaTa3auaa o6pa6oT-
KB ,!l;aHHYX C ny3YpLKOBYX B BCKpOBLIX 
KaMep. )J.y6Ha, 1971. 

~-6465 MelK,!I;yHapO,!I;Hall WKOna no CTpyKType 525 CTp. 
ll,!l;pa. AnywTa, 1972. 

~-6840 MaTepaanw II Me~.~~;yHapo,~~;uoro caM- 398 cTp. 
n03ByMa no ~B3BKe BYCOKHX 3Heprai 

~2-7161 

B 3lleMeHTapHYX qaCTHU. lllTp6CKe 
Oneco, qccP, 1972. 

HenoKanLHYe, HenaHeiHwe H HepeHop- 280 CTp. 
MHpyeMYe TeOpHH nOnll. AnywTa, 
1973. 

rny60KOHeynpyrae H MHO>KeCTBeHHYe 507 CTp. 
npoueccw. )J.y6Ha, 1973. 

7 p. 60 K. 

3 p. 67 K. 

6 p. 14 K. 

5 p. 85 K. 

3 p. 96 K. 

2 p. 75 K. 

5 p. 66 K. 

P1,2-7642 Me~.~~;yHapo.~~;HaJI WKona Mono,~~;wxyqe- 623 cTp. 7 p. 15 K. 
HYX no ~H3HKe BLICOKHX 3HeprHH. ro
MenL, 1973. 

~13-7616 Tpy,~~;w \II Me>K.~~;yHapo.~~;Horo caMno- 372 CTp. 
JHyMa no ll,!l;epHoi 3neKTpOHHKe. liy.~~;a-

3 p. 65 K 

newT, 1973. · 


