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BeebeHue 

B pa6oTe
111 

6wna npe,IUipRHliTa nonwTJca npaMeHHTh 
3HxOHanJ.HOe npR6n&*eHRe K HCcne~OBaHRro RHKniD3RBHJ.IX 
npo~eCCOB B pawKaX KBaHTOBOB TeOpRR nonll. B 3TOB pa6o· 
Te BHaqane C"I;PORnac& Tpex'laCTR'IHall awnnRTY.Aa ynpyroro 
pacceliHRll. ~anee npe,IUionaranoc& Hcnon&30BaTh o6o6~neH· 
H}'IO onTH'leCK}'lO Teopewy Mennepa 121. cor nacHo KOTopolt 
Ce'leHHe RHKnro3RBHOrO npo~ecca paBHO CKa'IKY no COOTBeT• 
CTB}'lOJneB 3HepreTH'leCKOB nepeweHHOB OT Tpex'!aCTR'IHOB 
aMnnRTy~w. O.AHaKo npaKTH'lecKH Bhi'IRCnRTh 3ToT cKa'loK 
He y~aeTCll, R B /I/ C'IHTaDOCh, 'ITO BhiCOK03HepreTH'leCKOe 
nOBe~eHRe HHKnro3RBHOro Ce'leHRll TaKOe JKe, KaK R aCRMn· 
TOTRKa Tpex'laCTH'IHOB awnnRTY~hl. 

qTo6w R36elKaTJ. 3TRX TPY~HOCTelt, u ~aHHOlt pa6oTe 
OnTR'leCKall TeopeMa He HCnODh3YeTCll, a RHKniD3RBHOe 
ce'leHHe Bhi'IRCUlleTCll npliMhiM cyMMHpoBaHHeM COOTBeT • 
cTBYIOJnRX 4JeliHMaHoBcKHX ~RarpaMM. ~nll TaKoro cyMMR· 
pOBaHRll OKa3wuaeTcll y~o6HwM npaMeHHTh MeTo~ 4JyHK~Ro· 
HanhHOrO HHTerpRpOBaHRll B KBaHTOBOB TeOpRR nonll, no· 
3B0Dlii0Jn8B BhlnOUHHTh paC'leTJ.I B KOMnaKTHOB 4JopMe. 

· B pa6oTe paccwaTpRuaeTcll wo~en& .1'\nt ~- ig.,U * ;! .,& AI' . 
CKanllpHwe KBaHThl nonll .,& ycnouHo Ha3WBaiOTCll iyKno· 
HaMR, a ueKTOpHwe 'laCTH~hl nonll A 

11
(x) • we3oHaMH. llpe~

nonaraeTCll, 'ITO MeXaHH3M pOlK~eJIRR BTOPR'IHJ.IX 'laCTHII 
HOCHT xapaKTep TOpM03HOI'O H3Uy'leHRll R 3414JeKThl, CBll3aH • 
Hhle c non.opH3auueii saKyywa, He cy~necTueHHhl. B pawKax 
3THX npH6UHlKeHRB Haii~eHO Ce'leHHe HHKD103HBHOrO npouecca 
a • b ·• c + ••• , r~e a H b • HYKDOHhl .,& , c • BeKTOPHhiB 
we30H A. 
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llOJI}"'eHHOe BhlpaJKeHHe AJIJI HHKJil03HBHOrO ce'leHHJI 

cornacyeTCll c ranoTe 3oi! o6 aBTOYOJieJILHOM noBeJieHHH 

BhiCOK03HepreTH'IeCKHX npoueccoa 
131 

Tew He weHee 
B pa6oTe noKa3aHO, 'ITO MeXaHH3M TOpM03HOrO polK)IeHHJI 

BTOPH'IHhiX 'laCTHI( He YOJKeT npeTeH)IOBaTL Ha onHCaHHe 

HHKJil03HBHhiX npol(eCCOB B UeHTpaJILHOB 06JiaCTH. 

11. AMIIMI4)'0a ~ynpy?o?o paccuHu.. 

06pa30BaHHe lt'FO.,.'IHhiX 'IACTBI( npH CTOJUCHOBeHBli)IBYX 

HYKJIOHOB 6y)leM OUCWBaTL ol>eiHMAHOBCKHMB )IBarpaMMAMB, 

npe)ICTABJieHHhiMB II& puc. J. 

a., fo. '1~ 

#fo 'P 

Puc. 1 

3To npocTelumlt wexaHB3M reuepaUHB BTOPH'IHhiX qac

THU, B03MOlKHhllt B KDAHTOBOit TeOpHB nOJI.K. CTAJIKBBalOII(Jie

CJI HYKJIOHhl a H b B3aHMO)IeitCTB)'IOT nocpe)ICTBOM o6-

MeHa BHPTYAJILHhiMB KBAHTawa non.11 A p.(x} H acnycKaiOT 

npB 3TOM BTOpH'IJJIIIole 'laCTHI(hl /"TOpM03Hhle" Me30Hhl/. 

BKJia.ll TaKHX )IBarpaMM B AMnJIBTYJIY pacce.KHH.K MOlKeT 

6wTL nony'leH cne-')'IOIUJIM o6pa3oM 
147 . Baa 'lane nocTpoHM 

AMnnBTYJIY pacceUB.K JIBYX HYKJIOHOB a H b B npHCYTCTBHB 
BHewuero KJiaccll'!ecKoro non• AI' (x) : T (p 1,p2 ; q 1 ,q2 lA ext) 
/cw. puc. 2/. 

4 

Lt 

-l 
Puc. 2 

,IJ;eiCTBYll Ha 
T ext 

(pl,p2;ql,q2IA ) onepaTOPOM 

>. 
e

11
(k1 ) ll 

----
(217 f 12 v2 k01 ll A;" (k1 ) 

n pa3 H nonara.11 noTOM Av=O, nony'IHM awnJIBTYJIY poJKJie

HB.K n Me30HOB npH CTOJIKHOBeHHH JIBYX HYKJIOHOB. 

Taxa• cxewa nocTpoeHH.K awnnBTYJihl ueynpyrax npo

ueccoB BcnOJU.30BaJIACL B p.K)Ie pa6oT / 4 •5/. llo3TOMy, ue 

OCTABABJIBBA.KCL HA )leTaJI.KX paC'IeTOB, npBBe)leM 3)1ecL 

JiliiiiL OCHOBHhle 4>oPMYJlhl. 

A I 
ext 

MnJIBTYJIA T (p , P. ; q , q A 
I 2 I 2 

BMeeT BBJI 

ext 2 2 i(qk-1\ )xk 4 + ~ 
T(pl,p2 ;ql,q21A ) = g (I k~l dxke Illl "k l_) 

I' c v 
x(2v

1
(0)+p

1 
+q1] Dp.v(x1-x2)[2v2(0)+p2 +q 2 ] x 

/1/ 
·22 c I 2 c 

xexp{-.lL I j D j If d>.expl-ig >.j D j I x 
2 i=l I I 0 I 2 

• 4 ext p. i£xl I' i£x 
xexp!-tg Ide AI' (e)[jl (e)e +j2 (e)e 2 ]1, 

4 
r)le I(ll v] ... , KAK 06hi'IHO, 03Ha'laeT 4>YHJCUHOHaJILHOe 

HHTerpBpOBaHBe no ol>eliBMAHOBCKBM TpaeKTOpBliM C rayc

COBCICBM BecOBhiM MHOlKBTeneM 
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[8 4
v ] = 

II d\,(~)expl- it v2 (~ )d~ I 
~ ·~------. 

4 ~ 2 
fiT d v(~)expl-ifv (~)d~l 
~ -

a j I (k) - ,Pypbe"KOMnOHeHTa KJiaCCH'IeCKOro TOKa, C03Aa· 
Ba.eMoro HYKJJOHOM, ABHlKYUIHMCH no TpaeKTOpHH .; • 

x/'c.;) 
f.' .; 

=2.;lp.e(,;)+q.eC-Ol +2 f<{C~ld~. 
l l 0 

j 1 ~-'Ck) = j tck,p1 .q1 
lv

1 
l= 

~ f.' 
=fda 2 [v. (a)+ P. O(a) +q, e (-a)] X 
-oo I I J 

a 
xexpl-2ika[p.O(a)+q.O(- a)]-2ikJv_(l))d~l, (i=l,2). 

I I 0 1 

qT06W nOJJY'IBTb aMnJJHTYAY pOlK,IIeHHHn 
CTOJJKHOBeHHH ABYX HYKJJOHOB, noAeilcTByeM 
q 

1
, q

2
J A ext ) onepaTopoM 

Me30HOB npH 
ua T(p ,p ; 

I 2 

n ev \ k i ) 

II 2 -
I= I (2rrf/ y2k01 

8 

SA ext (k.) 
V I 

B pe3yJJbTaTe nony'IHM cneAyromee BwpaJKeuHe: 

. . 4 i(pl-qJ)b 2 4 ~ 
T ( p1 , p2

, q1, q
2 

, k 1 ... k ) = f d be IT f [ b v ] 
n a=l a-oo 

[2vl(O)+pl +q/ o;v (b)[2v2(0)+P2+q2l" X 

6 

•-j 2 I 
x exp I - -1- l i. D c j . I fdA exp 1- i g 2 A j De j 

2 
I x 

2 i=l I l 0 I 

'k b 
1 n 

X--- II 
,;;:;! 1=1 

e (k . ) v 1 . b 
.:1 ( ig) [ . v tk l-

(2rr} /2y2kOI Jl (kl )e 2 

. v -l i-
+ J2 (k;le 2 ]. 

/2/ 

B ,PopMyJJe /2/ yqTeH 3aKoH coxpaueHHB 3Hep~H-HM
nynbca /BWAeJJeHa b -,PyHKUHH S(4 l(o. +p2-q 1-q2-Hi) /. 

q 1=1 
_no CHX nop He AeJJaJJOCb HHKaKHX npH6JJHJKeHHB. qT06W 

npOABHHYTbCB AaJJbille B HCCJJeAOBaHHH Heynpyroii aMnJJH• 
TYAW, CAeJJaeM CJJeAyroUiee AOnymeHHe. fipe,IIUOJJOJKBM, 'ITO 
B paccMaTpuBaeMwx AUarpaMMax I puc. 1/ Bee Me3ouw, KaK 
BHPTYaJJbHWe, TaK B peaJJbHWe,- MHrKBe, TO eCTb BX 4•HM• 

nynbcw MaJ!bl no cpaBHeBHJO c 4-HMnynbcaMH BYKJJOHHWX 
JJHHBH. 

3TO 03Ha'IaeT, 'ITO B 

cnaraeMwe BBAa l k . k. 
l;b j l J 

nponaraTopax MOlKHO OT6pOCBTb 

no CpaBHeHBIO C 2 p l k I , TO 
l 

eCTb BCnOJJb30BaTb 3aMeHy 

[ (p + l k. )2 - m2 r I ~ [ 2p l k ; + 
j I j 

lk.2 ]-I 
i l 

rAe p • HMnyJJbC OAHOro B3 HyKJJOHOB, k i • HMnyJJbCW 
Me30HOB. 

KaK B3BeCTHo 15 •61 , TaKoil annpoKCHManuu cooTBeT· 
CTByeT npH6JJHJKeHHOe BW'IBCJJeHBe ,PeiiHMaHOBCKBX RUTer· 
paJJOB no TpaeKTOpBHM B ,PopMyJJe /2/ no CJJeAYJOUieMy 
npaBuny: 

f[ o ·~ v] F 
1 
[v] exp I F

2 
[v 1 I = F 

1 
[v] exp I F 

2 
[v l I , 

rAe 
-·--- 1 . 
F.[vl=f[ll vlF.[v], (1=1,2). 

l ' 

B 3TOM npH6nHJKeHHH aMnJJHTyAa ueynpyroro nponecca 
npHHHMaeT BRA 

T ( p p . q q . k k ) d 4 i(p -q I) b 
I' 2' 1' 2 • 1... n = f be I X 
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~ c v x[k+p
1

+q
1
] D~(b)[-k +p

2
+q

2
] x 

1 
x f d.\ expl-i.\g 2 f 
0 

d4 k c -- D (k) ikb 
(2 17 )4 ~v e 

i i<-klj~ (k) I 

. 2 2 tg 
expl-- I 

2 1=1 

d 4k f -- DC (k) . ~ v (217)4 ~ J I (-k)j I (k) I 

I 

v' n! 

n 
b b ik.- -lkl-(k ) I 2 2 

ev i _ (ig)[j~(k 1 )e +i;(k
1
)e ], n 

1=1 (2 ,jl/2 y'2k Oi /3/ 

r11e 

i . (k l = fro 4 
v l 

00 

i . < k, p • q, I v. l = /l I """'()() p. I I I I 

=[2q;-k 

2qik-k2 

2q + k 
I l 

2q;k+k2 ~· 

11 v 4 00 4 00/l j 
1 

(-k)j
2

(k) = f[o v
1 
l_ f[o v

2 
l_j 1 (-k,p

1 
,q

1
1v

1 
)x 

xj;(k,p
2

,q lv )=[ 2p 1-k 2q 1+k ~ 2 2 --- l 2pk-k2 2qk-k2 X 
1 I + 

8 

X ( 2p + k 

2p2 k + k 2 

2q2- k v 
2 l . 

2 q2k- k 

~ !1 ,. 
j. (-k ,p, ,q !'' )j. (k,p, ,q,lv. )= 

I I I I I I I I 

~' v r·~ i. (-k)j, (k)=J 8 v 
1 I I -"Cl 

{ 

I 

= [ 2pl + k 

2pl k+k2 

2ql+ k 

2q k +k2 
I 

]fl [ 2p;+k 

2 p k+ k 2 
I 

2ql +k 

2q,k+k
2 

I 

v 
]. 

OnleTuw:, 'ITO B CBJIY Dpe,IUIOJIO)I(eHBII o W:a.JJOCTB uw:
DYJIJ.COB POIIBBDIBXCII W:e30HOB B BLipaJKeH.BIIX exp( ± ik t) 
B ~pw:yne /3/ ll0)1(H0 DOJIO)I(BTJ. k I = 0 , ( I =I , 2 , ... , n). 

§2. HHKAIOausHoe ce'leHue 

p aCCW:OTpBM TeDepJ. BHKJIJ03BBHYJO peaKUBIO 
a+b--+C+ ... , 

r)le a B b " CTaJIKBBaiOUUieCII HYKJIOHLI, C " )leTeKTBpyeMLIB 
w:e3ou A. 

qT06bl DOny'IBTJ. Ce'leHBe :noli peaKUBB, Beo6XOIIBMO 
B03BeCTB 4lopw:yny /3/ DO W:OAYJIJO B KBa)lpaT, DPOBHTer
pBpOBaTJ. DO ·4la30BOW:Y 061oeMy BCeX He)leKTBpyeMLIX 'laC· 
TBI( B DpOCYMMBPOBaTJ. DO 'IBCJiy BCD}'ll(eHHLIX W:e30BOB OT 
n=l )10 n =oo, IlpB 3TOM Ha)IO Bbl)leJIBTJ. 4laKTOp 

3 .\ .\ i2 v I e v • (k c) e , (k c ) g [ j • (k ) + j * (k ) l [ j 
1
(k )+ 

.\=1 r (2,)3/~k 1 c 2 c c 
oc 

+ j (k ) l fl 
2 c • /4/ 

COOTBeTCTBYJOUUIB )leTeKTBpyeMOW:Y Me30HY. TaKoe Bbl)le
JieHBe W:O)I(UO BLIUOJIBBTJ. n CDOC06aMB, 'ITO DpBBOIIBT 
K )IODOJIHBTeJIJ.HOW:Y llHO)I(BTeJIJO n • 

IlpB BBTerpBpOBaHBB DO 4la30BOMy o6'1oeMy BTOpB'IHLIX 
'laCTBI( He06XOIIBMO BBeCTB o6pe3aHBe, TaK KaK Dpe,IUIOJia• 
raeTca, 'ITO pOIIBBDJBeca Me30HLI MllrKue. B pa6oTe /4; Dpu 
BCCJie)IOBaBBB cpe)IHeli llHO)I(eCTBeHHOCTH BTOpH'IHLIX 'laC• 
TBI( B paMKaX TaKOrO )l(e DO)IXO)Ia 6b1JIO DOKa3aHO, 'ITO 
o6pe3aBBe CJie)lyeT B311TJ. 3aBBCIIUUIM OT 3HeprHB CTaJIKH" 
BaiOUUIXCII qaCTBI(, a HMeHHO, I It; l.:s: ' · "Po , r11e 
a • UeKOTOpall 4!BKCHpOBaHHaJI seJIB'IHHa, DpU'IeM 1,

2Jm2<-: 
<<a 2 < 1 , a Po - 3HeprHII HaJieTaiOII(ero HYKJIOHa B CBCTe-
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Me ~earpa Mace. TonbKO a :HOM cnyqae nonyqaercll 

$B3B'IecKB npaeMneMoe noaeAeHae cpe)lseil. MHOJKecraea

aocru B 3BBBCHMOCTB OT 3HeprBB. 
C y'leTOM BCeX 3THX 3BMe'IBHBH BHKffi03BBHOe Ce'leHBe 

paCCMBTpBaaeMOH peaK~BH npBHBMBeT cne)lyJOIUBH BBJI 

3 da 
f ( s, u, t) ~ (2rr) 2koc --~-

dk c 

/5/ 

g2 d~ d~2 2 
f ~ f-

2
--[Tee<PI'p2;ql,q2)[ x 

(2rr)2 2ys(s-4m~) lqOl q02 

x a <4 > 
---2 2 

(pi +P2-q I-q2)(j I(k )+il k)l exp!i:/ i(pl,p2;ql,q2,,)l, 

r11e 

g2 . 
W 2 (pi ,p2 ;q I ,q 2'' ) ~ -4 Re ( 1 f 

(2rr) 

2 ' ~ - - g f dk [ pi q i 2 :-Ji - -----1 
(2rr)" o 2ko Pi k qi k · 

4 2 
- d k ( 2pi~ - 2q i + k ) l 
1' 2-k 2-io 2pik+k 2qik+k

2 

/6/ 

<l>yHK~BH W i , (i ~ 1, 2) B <J>opMyne /5/ npe)ICTBBUliiOT 

co6oii cyMMY BKUBJIOB pa)IHa~HOHHbiX nonpaaoK H ropM03-
HblX MC30HOB ,[l,llJI Ka>KJl.Oii H3 HyKnOHHblX nHHHii. B apry .. 

MenTe li -<J>yHK~HH ony11.1eHa cyMMa 4-nMnynbCOB pOJIHBWHx
CH MC3onoa, TaK KaK npc,n,nonar·aeTCH, 4To ona Mana no 
cpaaaeHHIO c uyKnoHHbiMH HMnynhCBMH. T,.r (p 1 , p2 ; '1 1, 'lz) -
3TO aMnJIHTY.U.a ynpyroro paCCCJIHHH, COOTBCTCTBYIOW.aB. 

CYMMC 0606W.CHHbiX JlCCTHHl.JHblX Jl,HarpaMM, Bbl\.fHCJICHHblX 

a JiiKosanbHOM npa6nalKeHHH I eM. puc. 3/. 

10 

.I 

t. 

ft 

~ 

:IXXl~ fz r 

Puc. 3 

KaK H3BeCTHO/ S/, OCHOBHOJi BKJIBJI 3TH )IHarpaMMhl AIUOT 

a cnyqae pacceJIHHJI anepeJI, TO eCTb, xon~a q 1 =Pi 
(i ~ 1, 2 ). 3TO n03BOJIJieT npH BHTerpHpOBBHHB no d q-+1 H 

dq
2 npeae6pe'lb 3BBHCHMOCTbiO W i (i~l ,2) OT q 1 H 

q2 ,nOJIOlKHB B W i , q I B q 2 paBHhiMH HeKOTOphiM $BKCH-

POBBHHhiM 3HB'IeHBJIM. 3TH 3HB'IeHBll MOlKHO Bhlfip&Tb, BC

XO,Itll H3 CJieAYIOIUBX COo6paJKeHBit. ECJIH npo~ecc MHOJKeCT
BeHHOro polK,IteHHll MllrKHX Me30HOB paCCM&TpBBaTb B CH

CTeMe ~eHTp& M&CC CTaJIKBBBJOIUB!fCll HYKJIOHOB, T-9 MOlKHO 
DpH6JIHlKeHHO DOJIOlKHTb q I~ p1 +I'. , q2 = p 2 - L'. , r,~te 
If - ABYMepJiyJt BeKTOp C DOnepe'IHhiMH KOMDOHeHT&MH, 

MOAYJII> KOTOpOrO nponop~HOH&JieH cpe,~tHeMy 3HB'IeHBIO DO• 

nepe'laoro HMDYJII>CB POJIHBWHXCJI Me30HOB 

1'.2 =a< k 2 > ' 
cl 

r,~te a • HeKOTOpBll KOHCT&HTB. 

llpa nonyqeaaa <J>opMyn /5/ a /6/ 6~o~n onyiQeH qnea 

2 3 ' dk . . 
-g /(2rr) f -- J 1(k)J2(k), 

o 2ko 
/4/ 

KOTOphllt, KBK DOKB3BHO B pa6oTe , y6hiB&eT C pOCTOM 

3Hepralt CTaJIKHBBIOIUBXCll HYKJIOHOB. 
O'leBBJIHO, 'ITO paccMaTpaaaew~o~li MexaHH3M reaepa

JIHH BTOPH'IHbiX 'IBCTB~ npBMeHBM TOJli>KO B 06JiaCTB DBO• 
HB38~BB, TO CCTb B o6naCTH, rJJ,e BCC TpH nepCMCHHLIC, S , 

t B. U, BCJIBKB: 
2 

s ~ (pi + p 2) ; 
2 

t ~ (p - k ) • 
t ,. 

2 2 2 2 
u ' (p -- k ) I s 11 I u .~Ill I I• I M ' 

2 !' 

2 2 M • (p , p -k ) . 
I 2 I' 

II 

ill 
ii 
II 

!I 
I 

I 



B 3TOH o6nacTH HMeeM cne,ll.}'IOIU)'IO O~eHKY ,ll.nll MHOlKB" 

TeiTJI 141, ODHCbiB8.101UerO BKIT&,ll. ,ll.eTeKTHpyeMOrO Me30H& 

B BHKill03HBHOe CC'ICHHC: 

g2\ j /kc) + j2(k) 

2 --i-2 2 
2 4gk.Lx 
1=~2°22 

[k 0 .J..+/' l 

r.n.e x - ,PeiiHMaHoBcK&ll nepeMeHHall x = 2 k I ys. 
••z 

Tenepb HHB&pH&HTHOe HHKDW3HBHoe ceqeHHe lSI 
HHM&eT BH,ll. 

f (s,u,t) = 
4 1'282 ( 

~ 2 2] 2 
[kc.j_ +I' 

U+ I 2 
--) X 

s 

npu-

d~ 
X 1 f q I dq2 -f--

(2rr)22 ys(s-4m2) 
2

qol Zq02 

2 
ll.e (pJ,p2;qi ·~>I x 

(4) 2 ~ ~ 

xo (pi +p2-ql-q2)expl i:Iwl(p!,p2;pl +i\,p2-i\)l. 171 

HHTerpuposauue no dq1 u dq~ B ,Popwyne 17 I .n.aeT 

DODHOe ceqeHBe ynpyroro B3&HMO,ll.eitCTBBll CTanKBBalOIUBXCJI 

HYKDOHOB a (s), OUHCWBaeMoe 3itKOHaDbHbiMB ,ll.B&rpaMM&MB 

I puc. 31. Kax H3BeCTHO /6/, 3TO ceqeuue B swcoxo3uepre

Tuqecxoit o6n&CTB CTpeMBTCll K DOCTOJIBHOMY 3BaqeHBW a(~). 

B o6naCTB DHOHB3&~BB ,PyHK~H WI (I\ ,p2 ; pI+&' •f. 2- ii) 

I,PopMyna 161 I se.n.yT ce6ll cne.n.)'IOIUBM o6pa30M 17 : 

2 g2 1 ii2 . 
W. =W(i\ ,a)=- --fn-. -, (t=1,2), 

' 3(Zrr)2 a2 m2 

r.n.e a - sse.n.euuwli pauee napaweTp o6pe3aHBll npu BB-

Terpuposauuu no il>a30Bowy o6~ewy PO.D.BBWBXMJI Me3ouos: 

I IZ 1\ < < = ap0 , 1;- » 1. Kax yxa3wsanoc& swme, 1';2 

12 

Ha.n.o cquT&Th nponop~oHan&HWM cpe.n.HeMy 3HaqeHuwno

nepeqHoro BMDYIThC& BTOpHqHbiX qacTH~ 

1'12= a<~:l>· 

TaKHM o6pa3oM, B paccwaTpssaew:oil o6nacTB 
~2 . 

W1 = const < k _l c > , ( 1 = 1, 2). 

OxoHqa TeDbHO BH¥JDQ:JBBBoe ceqeHIIe 17 I DPIIBBM&eT 

JIJI..D. 
~2 

f(s,u,t) = f(k
0

J. ,x) ~ 

~ 2 2 

2 k .LX ~ 
a ( ~ ) g c exp I -canst < k 2 > I . 

[k~2 2)2 c.L 
Cj_+f' 

181 

fiouyqeHHOe ceqeHHe He 3&BHCHT OT BbiCOK03HepreTH" 

qecxux nepei.LeHHwx s , t , u H M2 , a liBDlleTCJI ,Pyux~eil 

TODhKO X H k~ . fipH X ~ 0 HHKDW3HBHOe ceqeHHe 181 
ucqe3aeT. C'ne.n.3saTen&HO, paccwoTpeHHwii: wexaHH3M po*

.n.eHHJI BTopuqHwx qacTB~ He .n.aeT sxna.n.a B ~eHTpan&Hoii: 

o6nacTu. 3TOT il>axT ,PH3uqecxu nerxo DOHJITb. B cucTeMe 

~eHTpa M&CC CT&DKBB8.101UBXCJI HYKITOHOB TOPM03Hble Me30HW 

neT liT BDepe,ll. B H&3a,ll. (X /. 0) B npaKTBqecKB He BbiDeT&WT B 

nepneH.n.uxynllpHOM Hanpasne,uu (x=O)K aHanoruqHoMy swso

AY DPBIWlll B &BTopw pa6on.l~ r.n.e T&KlKe uccne.n.osancll sxna.n. 

TOpM03HbiX Me30BOB B HHKDW3HBHOe ceqeHBe. T&KBM o6· 

pa30M, DpOCTOI IIIOX&HB3M TOpM03HOrO POlK.lleHBll BTOpuq• 

uwx qacTu~ ue. wolKeT npeTeu.n.osaTh ua onucauue uuxrrw-

3BBHWX Upo~eCCOB B ~eHTp&DbHOB o6naCTB. 

B 3&Kuwqeuue asTopw cquTawT csouw npBliTHWM .n.on

row no6naro.n.apBTb 3& BHTepec x pa6oTe u none3uwe o6-

cylK,ll.eHBJI Ji.M.Iiap6awosa u A.H.CucaKBHa. 

13 
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