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AHHOTBUHH 

PaCCMOTp e HO BCHMITTOTHqecKOe ITOBea eHH e c e qe HH~ H e KOTOphlX HeyrrpyrHX rrpoueCCOB 

cna5 or o B3BHMoae~ cTBHH B , rrpe a rrono )K eHHH o cy LuecTBOBBHHH BBKYYMH biX rromo c o B P ea:>K e 

c a (0) = 1 ; rroKa3aHo, qTo B YHHBepcanbHOfi V - A TeopHH cna5oro B3BHMoae ficTBHH ceq e -

HHe pO :>KUeHHH 11 - M e30HB OT He~TpHHO DpH 5onbWHX 9HeprHHX MO }K e T paCTR 5biCTp ee q e M 

ceqe HHe y rrp y rH x rrpoueccoB. 

Nguyen Van llieu 

REGGE POLES AND ASYMPTOTIC BEHAVIOUR 

OF THE CROSS SECTIONS FOR SOME WEAl{ INTERACTION PROCESSES 

Ab s tr ac t 

Th e asymptoti c behaviour of the cross sections for sorne inelastic weak interac tion processes has been cons idered bv 

assumin g th e exis tence of the va cuum Regge poles with a (0) = l. It has been shown that in the universal V- A th eory of 

wea'< interaction the cross section for the production of a 11-meson from a neutrino may in crease qui cker a t hi gh energies 

than the cross section for elastic processes. 



1. BBe.aeHKe 

. I 1 21 
8 YHKBepc8nbHO~ TeOpKK cna6oro B38KMO.Q eHCTBKH ' KOHCT8HT8 B38K M O Q e H CTBKH 

HMBeT p83MepHOCTb KB8.Qp8T8 .OnHHhl, ITO&TOMy Ce4eHHH rrpoueCCOB cna6oro B 3 8HM O.a eACTBHH 

pa 'TYT C pOCTOM 3H eprHH .QO TeX DOp, ITOK8 ewe H ecy wecTBe HHO BTOpOe rrpK6nH >K eHHe Teo-

13,41 
pHH B03MyweHHii no cna6oMy B38HMo.aeHcTBHIO • HarrpKMep, ceqeHIHl ynpyrHx npoueccoB 

Tarra 11 + N ... e + N I -nerrTOHbii, B bi4KCneHHbie B rrepBOM Dpi16nH>KeHHH TeOpKK 

B03MyweHHii 6e3 yqeTa cHnbHoro B38HMo.aeAcTBiiH 6apHOHOB, pacTyT c &HeprKeA E I B 

C.U.M.I K8K E • .L1 nH 8TH X rrpoueccOB CHnbHOe B38HMO.QeHCTBHe Y4KT b!B8eTCH BBe.QeHHeM 

<l:JOpM-<l:J8KTOpOB. npH 6onbWHX &HeprHHX H M8nbiX yrnax ( t "' 0) Bee ¢ op M - <l:JaKT op bi paB-

Hbl e.QHHHUe. noaTOMy 8CHMITTOTH4eCKOe ITOBe.aeHKe .OHcP<l:JepeHUH8nbHbiX Ce4eHHH ynpyrHX 

rrp?ueccoB npH Manwx yrnax nonHOCTbiO onpe.aenHeTCH cTpyKTypo~ cna6oro B3 8 HMo.aeAcTBHH. 

Deno o6cTOHT HH84e B cnyqae HeynpyrHx rrpoueccoB, H8DpHMep, II + N ... e + 11 + N . 

AcHMITTOTH4BCKOe ITOBe.QeHHe Ce4eHHH 8THX rrpoueCCOB orrpe.aengeTCH He TOnbKO CTpyKTypO~ 

cna6oro B38HMO.QeACTBHH, HO H CBOHCTB8MH CHnbHOrO B38HMO.QeHCTBHH Me30HOB H 6apHOHOB. 

8 H8CTOHWeil pa6oTe p8CCM8TpHB8eTCH 8CH M ITTOTH4eCKOe ITOBe .Q eHHe C e 4 e HHA H e K OT O -

pwx HeynpyrHx rrpoueccoB cna6oro B38HMo.aeHcTBHH B rrpe.arronomeHHH o cyw e cTB O B8HKK Ba-

15-91 
Pe.a>Ke c a (0) = 1 ilnH DpOCTOTbl M bl CH848na p8CCMOT-KYYMHbiX non10coB 

Ill 
pHM pO>K.QeHHB rrpOMe>KyT04HOrO BeKTOpHOrO Me30H8 OT 1T -Me30H8 H8 H .Q p e CO CITHHOM 

paBHbiM HyniO 

11 + A IY + A , I II 

8 38TBM paCCMOTpKM pO >K .QBHHB 11 -Me30H8 OT HBHTpHHO H8 H.ape CO CITHHOM p8BHbiM Hyn iO 

I II I 

2. Ce4 e HHe po>K.aeHHH npoMe>KyT04HOro BBKTOpHoro MB30Ha 

OT 1T -MB30H8 

8 YHHBBpC8nbHOH V-A TBOpHH cna6oro B38HMO.QBHCTBHH C rrpOMB >I< yT04HbiMH B B KTOp -

. /1,10 / 
Hb!MH Me30H8MH narp8H>KH8H cna6oro B38HMO.QeHCTBHH HMBBT BH.Q 

v 
L=G(l + [ A ) W 

I ll 
+ he. + 

A 11 11 11 

H [; -3apH>KeHHbiB BBKTOpHbiA H 8KCll8nbHbiA TOK, COOTBB TCTB B HHO, 

OITBp8TOp YHHqTO>K BHH H ITO:IO >K HTBnbHOrO w -Me3 0 H8 H pO>K.QeHHH OTpHU8TBnbHOrO 

MB30Ha. B ¢opMyne 11 I H8ITHC8Hbi HBHO TOnbKO 4nB Hbi, co.a e p>KawHe orrepaTOpbi yHHqTom e-

HHH H pO>K.QBHHH 38pH>KBHHbiX IY -Me30HOB. Hei!TpanbHbiX 

paccMaTpHBaTb. MaTpH4Hbi~ aneMeHT rrpouecca / l I KM e eT BH.a: 

u 
I 

3 

W -MB30HOB M bl HB 6 y .QB M 
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r.oe p H p - 4-HMrry1lbCbl " -Me30H8 H SI.Op8 A B Ha'la1lbHOM COCTOSIHHH, q H 

Q 4-HMnynbCbl iY -Me30Ha H SI.Op8 A B KOHe'IHOM COCTOSIHHH, COOTBeTCTBeHHO, 

.; p. -BeKTOp, xap8KTepH3YIOWHA nonS!pH38UHOHHOe COCTOSIHHe 

pHaHTHhle nepeMeHHhle 

IV -Me3oHa. Bse.oeM HHBa-

s=-(p+P) 2 t=-(P-Q) 
2 

l-13 C006pa)!{eHHA HHBapH8HTHOCTH cne.oyeT, 'ITO MaTpH'IH bie sneMeHTbl TOKOB 

M.O)!{HO uanHCaTb B o6weM BH.Qe cne.oyJOWHM 06pa30M: 

<AII;Irr-A > = F(s, t)Ep.var PvqaPr 

.. 
lp. H lA 

p. 

/3 I 

A 

<AIIp.lrr /
4/ 

A > =- G 1 ( s; t) [ Q + P ]p. + G2 ( s, t) ( Q - P] p. + G 
3 

( s, t q p.. 

nocne.oHSISI aMnnHTy.oa G 
3 

ue .oaeT BKna.oa H3-aa ycnoBHSI .; q = 0 . 
p. p. 

flng p8CCMOTpeHHSI aCHMOTOTH'IeCKOI"O fiOBe.QeHHSI 8Mfi1THTY.O 

ffl~l 
s ~ • HY*HO nepexo.oHTb K t -xaHany 

F(s,t) H G (s,t) 
I 

npH 

" + w+ ~ A + A I 111 I 

H p83110)!{HTb 3TH 8Mfi1THTY.Ohl Ha aapUHfllbHhle B011Hhl. npH STOM y.oo6HO fi01lb30BaTbCSI npo

H3Be.QeHHSIMH ; : < A I I: I "-A > H e*,.: < A I I: I "- A > . 3TH npOH3Be.QeHHSI B KaHane 

/ } / MO*HO p8CCM8TpHB8Tb /c TO'IHOCTbiO .00 'IHC1leHHOI"O MHO)!{HTeng/ KaK MaTpH'IHbie sne-

MeHTbl pO)!{.QeHHSI BeKTOpHOI"O H1TH 8KCH81lbHOI"O Me30HOB, COOTBeTCTBeHHO, OT 1T -Me30HOB 

Ha g.ope A , H B KaHane I Ill I - KaK M8TpH'1Hbie sneMeHTbi po*.oeHHSI naphl A + A a 

coy .oapeHHSIX " -MeaoHa H BeKTOpHoro HnH 8KCH81lbHOro Me30HOB. Pa3narag 3TH npOH3Be-

.QeHHSI Ha napUH81lbHbie B011Hbl H CpaBHHB8SI C /3/ H /4/, Mbl nony'IHM pa31lO)!{eHHSI aMfi1lHTYL! 

/5-9/ 
F ( s, t ) H G (s, t ) • CornacHo H3BecTHOMy MeTo.oy Mbi .oon)!{Hbi nHcaTb 3TH pa3-

' 1tO)!{eHHSI B BH.Qe HHTerpana 30MMepcpenbcpa-BaTCOHa H 3aTeM npeo6pa30B8Tb KOHTyp HHTe-

rpHpOBaHHSI, y'IHTb!B8SI T01lbKO BK1ta.Q OT fi01TIOCOB H npHHHMaSI BO BHHMaHHe MHO)!{HTenb 

1 + e - lrra(t) , Mbl nony'IHM cne.oyJOwHe 8CHMfiTOTH'IeCKHe Bb!pa)!{eHHSI nocne YK838HHbiX 

BbiK1la.QOK: 

F (s, t) -+ l(t) 

a,rs,t)-+ g,(t) 

1 + e -irr a (t) 

sin rr a ( t ) 

-lrra(t) 

1 + e 

sin "a ( t) 

-lrra(t) 

G 
2 

( s, t) -+ g
2 

( t) _l__±_f! __ _ 
sin rr a ( t ) 

a(t)- 1 
s 

a(t)-l 

s 

a (') 
s 

AcHMnTOTH'IeCKHe Bbipa*eHHSI /5/.-/7/ aMnnHTY.O F (s, t) , G (s,t) 
l 

HM eJOT cne.oyJOWee CBOACTBO CHMM eTpHH 

F(s,t) =- F(u, t ), 

G (s, t) 
l 

G (u,t) 
l 

G (s,t)"" G (u,(), 
2 2 

4 

s ... "" 

/5/ 

/6 I 

/7 I 

H G
2
(s,t) 
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l'Ll.e p H p - 4-HMrrynbCbl 1T -Me3oHa H S!Llpa A B Ha'lanbHOM COCTOSIHHH, q H 

Q - 4-HMnynbCbl W -Me3oHa H SI.Llpa A B KOHe'IHOM COCTOSIHHH 1 COOTBeTCTB9HHO, 

~ ll -BeKTOp, xapaKTepH3YIOWHit nonapH3aUHOHHOe COCTOSIHHe 

pHaHTHbie nepeMeHHbl9 

IV -Me3oHa. Bse.LleM HHsa-

s = -. ( p .+ p ) 2 t=-(P-Q) 
2 

.. 
l13 coo5pam:9HHit HHBapHaHTHOCTH cne.LlyeT, 'ITO MaTpH'IHbie Sn9M9HTbl TOltOB / H 

ll 
M.om:Ho HanHCaTb B 05WeM BHLle cnellYIOIUHM ot5pa30M: 

/A 
ll 

<A!I"lrr-A>= F(s, t)Eilvqr PvquPr 
ll 

/3/ 

A - {4/ 
<A !Ill lrr A>= G 1 (s;t)[Q+ P]ll+ G2 (s,t)[Q-P]Il+G_,(s,t qll. 

nocnellHS!SI aMnnHTY Lla G 
3 

He LlaeT BKna.Lla Ha-3a YCltOBHSI ~ q = 0. 
ll ll 

.Llna paCCMOTpeHHSI acHMflTOTH'I9CKOI'O flOB9Ll9HHSI aMnnHTY Ll 

/6-9/ 
s ... "" Hym:Ho nepeXOLlHTb K t -KaHany 

F(s,t) H G (s,t) 
I 

npH 

" + w+ ... A + A Ill/ I 

H · paanom:HTb STH aMnnHTy Obi Ha aapUHfnbHbi9 BOnHbl, npH S'l'OM YLl05HO nonb30BaTbCSI npo

H3B909HHSIMH .; : < A I I; I rr- A > H ~*~ < A I I: I "- A > . 3TH npoHaBe.LleHHSI s KaHane 

/1/ MO)KHO paccMaTpHBaTb /c TO'IHOCTbiO LlO 'IHCn9HHOI'O MHO)KHTens/ KaK MaTpH'1Hb19 sne

M9HTbl pOm:Ll9HHSI B9KTOpHOI'O HnH SKCHanbHOI'O M930HOB, COOTB9TCTBeHH0 1 OT 1T -M930HOB 

Ha SILlpe A , H B KaHane I Ill I - KaK MaTpH'IHbie sneMeHTbi pom:LleHHSI napbl A + A- B 

COy.LlapeHHSIX rr -Me30Ha H BeKTOpHOI'O HnH aKCHanbHOI'O Me30HOB, Pa3naraH STH npOH3Be

Ll9HHSI Ha napUHanbHb!e BOnHbl H CpaBHHBaSI C /3/ H /4/, Mbl nony'IHM paanO>K9HHSI aMnnHTYLl 

. . /5-9/ . 
F ( s, t ) H G 

1 
(s, t ) • CornacHo HasecTHOMy M9TOLlY Mbi LlOnmHbi nHcaTb aTH paa-

nomeHHH B BHLl9 HHTerpana 30MMepcl:Jenbcl:Ja-BaTCOHa H 38T9M npeo5pa30BaTb KOHTYP HHTe

rpHpOBaHHSI, .Y''IHTbiBaSI TOnbKO BKnall OT noniOCOB H npHHHMSSI. BO BHHMaHHe MHO)KHT9nb 

1 + e - I1Ta(t) , Mbl nony'IHM cne.LlyiOWHe aCHMnTOTH'Ie~KHe Bb!pam9HHSI nocne yKa3aHHbiX 

BbiKnallOK: 
F (s, t) ... f(t) 1 + e -irra(t) 

sinrra(t) 

G
1
(s,t)-+ g1 (t) 

-lrra(t) 
1 + e 

sin rr a ( t) 

-lrra(t) 
G 

2 
( s, t) -+ g

2 
(t) ..l...:Lf! __ _ 

sinrra(tt 

a(t)-1 
s 

a(t)•l 

s 

a (') 
s 

AcHMnTOTH'I9CKHe BbipameHHH /5/.-17/ aMnnHTYLl F (s, t ) , G (s, t) 
I 

HMeiOT cne.LlyiOlU99 CBOfiCTBO CHMMeTpHH 

F(s,t)=- F(u, t), 

G (s, t) 
I 

G (u,t), 
I 

G
2 

(s, t) .. G
2
(u,{), 

4 

s ... "" 

/5/ 

161 

171 

H G
2
(s,t) 
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----~-------~.~. ---

a nepeK09CTHaSI CHMMeTpHSI Tpe 6yeT, 'IT06bl 

.. 
F (s, t) ~- F (u, t) , 

.. 
G 1 ( s, t ) .. - .G1 ( u, t ) , 

.. 
I'.lle G 1 

- l 
pe A 

.. 
G H 

2 

.. 
G

2
(s,t)"' G

2 
(u, t), 

.. 
F -aMnnaTy .llbi pO>K.llEIHHH w -Me30H8 OT 

rr+A-+W+A 

CooTHOW9HHH 181 H 191 COBMEICTHO .llaiOT 

JT 

.. .. .. 
F(s,t) .. F (s,t) 1 G

1
(s,t) • G

1 
(s 1 t) , G

2
(s,t)"" G

2
(s,t), 

191 

/I'/ 

s .. 00", 

T.e. B o6naCTH 60nbWHX SHEipi'HA MaTpH'IHbiEI sneMeHTbl npouecCOB /1/ H /1'/ paBHbl IlPYI' 

6 17-91,111-141 
CornaCHO o6cy>K./l89MOit BO MHOI'HX pa OTaX I'HnOTEI3E1

1 
BaKyyMH8H Tpaex• 

TOpHH HMeeT CBOiiCTBO a (0) .. 1, 8 9TOM cny'lae .llHcPcPepeHuHanbHOe CEI'IEIHHEI npouecca 

It I npa 6on&wHx sHepraHx H Manblx yrnax HMeeT cne.llyiOll.lHii acHMnTOTH'IecKHA BH.ll: 

du 

dO 

2 2 2 
( __£. ) 2 s [ M -m g 2 (OJ -At (0) J , 

8 11 M2 2 

1111 

I' .!lEI M u m - Macchi w -Me30Ha H 77 -Me30Ha COOTBEITCTB9HHO, npH Manp!X yrnax. 

.llaeT BKna.lla, KaK 'To cne.llyeT H3 cl>opMynbl 131. du In 
0 

pacTeT B9KTOpHbiii TOK He 

s 1 ecna 
2 2 dO 17 .. · . 

U -m g 2 (0) - g t (0) f. 0 • 
2 

3. CeqeaHe po>K.lleHHSI rr -Meaoaa OT HeliTpHHO 

Tenepb pacCMOTpHM npouecc n . JJ.nH onpe.lleneHHOCTH M bi paccMOTpHM cnyqalil 

KOI'.lla B STOM npouecce npacyTCTByroT nenTOHbi v H f • Macey nenToaa f nono

>KHM pa~HOii Hynro, CeqeaHe npOUEICCa C aHTHnenTOHaMH HMEIEIT TO >Ke CaMoe aCHMnTOTH

'IeCKOEI Bbipa>KeHHe, KaK H C9'19HHe npouecca c nenTOHaMH, B YHHBepcan&HOii v-- A TeopRR 
11 21 ' 

'leTbtpexcl>epMHOHHoro cna6oro aaaRMO.llelicTBHSI 1 MaTpR'IHblft sneMeHT paccMoTpeHHoro 

npouecca paBeH 

1121 

5 



v A 
npH'leM MaTpn'lHbitl aneMeHThi TOKOB Ill 11 Ill HeTpyn:Ho · nony'li1Tb II3 131 H 141. 

3n:ecb k
1 

H p- 4- HMnynbCbl HeiiTpHHO H HApa B Ha'lanbHOM COCTOSIHHH, a k
2

, q H Q-

4-HMnynbCbi nenToHa, TT -Me30Ha H HApa B KOHe'lHOM COCTOSI.HHH, COOTBeTCTBeHHO, 0503Ha-

'lHM qepe3 & nonHyiO 9HeprHIO B c.u.M. npouecca, qepe3 E nonHyiO 9Hepruro CHCTeM hi 

rrA B c.u.M. 9Toii ciicTeMbi, k"' k 1- k 2 H 'lene3 () yron Memn:y HMnynbcaMII k II q 

B .c.u.M. cv.cTeMbi rrA • .Dn¢¢epeHuHanbHoe cet.IeHHe paccMaTpHBaeMoro npouecca npH 

yrne e .. o IIMeeT cnen:yromee acHMITTOTH'lecKoe BbipameHne 

da 1 
d'n &'-

(J .. Q 

2 2 
~(E 1 k) 

& 
2 

g_ r 
4 (2rr) 4 o 

2 c;-2 2 
l9-E 

dE
2 

( dk 2 ~(E 2,k 2), 
0 

E 4 2 2 2 ...-~~(l E+k )[ k k2 2 
(E2+k')2 -:- &2· -

2
- g2 (0)+(1+2E}'")g 1(0)1 

1131 

BBen:H HOBbie nepeMeHHbie X"' E 21 & 2 I 
y=k21&2 M hi nony'lHM 

4 I 1•X 

= _L__~ 
2 

_d_2_., 
2 r dx J dy ~ ( X1 y, & ) I 

dO & ... 00 4 (2rr) 4 
0 0 u .. o 1141 

~ ( x, y, & 1 = 
2 2 2 

X ( 1- X- y )[ _L_g (0) & + ( 1 + _L.) g /0) 1 • 
(x + y) 2 2 2 2x 

npen:nonomiiM, "'TO B ManOM HHTepBane yrnOB B5nH3H t=O 3aB!1CHMOCTb TpaeKTOpHH 

a (t) OT nnHeiiHa II o5o3Ha'lHM BKnan: oT aToro HHTepaane B nonHoe ce'leHHe qepe3 

f1a • Yf3 1141 MO)l(HO AOKa3aTb, "'TO ecnH g2 (0) f. f) , TO Benii'll!Ha !1 a pacTeT K~K 

2 
s" I fn s ( s = & ) 

a ecnH g 2 (0) = 0 , TO 

no Tex nop,\.'rioK~ Bhicuirte npH5m{meHIIH eme HecymecTBeHHhi, 

g I (0) ,.; 0 I TO !1 a •·. ~acTeT KaK s I en s. B o50HX cnyqaSIX ce-

'leHHe npouecca I ll I pacTeT 5hlcTpee 'leM ce'leHne ynpyrHX npoueccoB, nocKOnbKY B noc

nen:HHX npoueccaX BBen:eime cpopM-.cpaKTOpa npiiBOAHT K 5hiCTpOMY yMeHbll.leHIIIO Ce'leHIISI npH 

5onbWIIX 

3aMeTHM, <iTo Mhi pa'ccMai'pHaaeM:' ll · B c;yyqae, Korn:a cna6oe B3aiiMon:eiicTBHe nBnn

eTcn qeTbipex<PepMHOHHbiM:; f¥3aHMoneficTBHeM, EcnH ace cna5bie B3aHMon:eii::TBl!H• nepen:aroTCH 

npoMemyTO'lHblMII BeKTOpHbiMH Me'36HaMH C MaCCOH nOpHAKa MllCCbl HyKnOHa, TO 

TeTKaK siCns,ecnH g2 (0)f0 uy5biBaeTKaK 1lsCns,ecnH g 2 (0)=0 

!1a pac-. 

llo g lO) f. 0, 

On:HaKO ce'leHHe paccMaTpHBaeMoro npol!ecca ocTaeTcll 5'onbwe ce'leHHii ynpyrRx npoueccoa 

H B 9TIIX cny'laHX, 

B 3aKniO'leHIIe aBTOp BbipamaeT rny5oKyro 5naro.llapaocTb npo<P. M.A. MapKoay, 

npo<P. B.M. noHTeKOpBO 3a RHTepec K pa5oTe, B.H. Banyeay, c.c. f'epwTeiiHy H I . .[loMo

KOWY 3a o5cym.lleHIISl, 

6 
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