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OgH~M ~3 flPK~x np~Mepos npoHBneH~H cn~Hos~x 3$$eKTOB np~ s~
coK~x 3Hepr~Hx, np~sneKw~x B nocnegHee speMH BH~MaH~e 3Kcnep~
MeHTaTopos ~ TeopeT~KOB, ABnHeTCH 06HapymeH~e c~nbHO~ BWCTpoeH
HOCT~ /TeH30PHO~ nonHp~3aL.I~~~ ~HKJli03~BHbiX p -Me30HOB B agpOHHbiX 
coygapeH~Hx 11/. 

np~ 3TOM XapaKTepHO, 4TO B~CTpOeHHOCTb OKa3~BaeTCH Cy~eCTBeH

HO~ B npoToH-aHT~npoTOHH~X COygapeH~HX ~ COBMeCTHO~ C HyJleM 
B npOTOH-npOTOHH~x.rnaBH~M OTn~4~eM 3T~X npOL.IeCCOB HBJlHeTCH np~

CYTCTB~e B nepBOM CJly4ae BaJleHTH~X aHT~KBapKOB /V-V BKJlaga/, 
C 4eM CBH3aHO ~ 3Ha4~TeJlbHO 60JlbWee Ce4eH~e pomgeH~H Me30Ha, 
EcTecTBeHHO AYMaTb, 4TO 3Ta me np~4~Ha o6ycnosn~saeT ~ B03H~K

HOBeH~e B~CTpoeHHOCT~. 

t\nH pac4eTa MaTP~L.Ibl nnoTHOCT~ p -Me3oHa, pomgeHHoro nogo6HbiM 
o6pa30M, ecTeCTBeHHO BOCnOJlb30BaTbCH MogeflbiO CJl~HH~H, npegnomeH
HO~ HeCKOJlbKO JleT Haaag/2/. Ee CYTb HCHa ~3 Ha3BaH~H ~ p~C. la. 
OTMeT~M, 4To ~MeHHO AJlH V-V BKnaga goM~H~pyeT npocTaH g~arpaMMa 
p~c. la. Ecn~, Hanp~Mep, aHT~KBapK HBJlHeTCH MOpCK~M, MOAeJlb CJl~H

H~H cnegyeT o6o6~~Tb, gononH~B g~arpaMMaM~ T~na noKa3aHHO~ Ha 
p~c. 16. 

_,/ 

~', 

a/ 6/ 
PHc,l 

HecMOTPH Ha CBOIO npOCTOTY, MOgeJlb CJl~HH~H XOpOWO on~C~BaeT 
pacnpegeJleH~e no 6biCTpOTaM AJlH pa3Hb1X o6pa3yiO~~XCH Me30HOB /3/. 
HegasHo oHa 6~na ~cnoJlb30BaHa TaKme AJlH pac4eTa $oTopomgeH~H o4a
posaHHWX 4aCT~LI/4/, 

npoL.IeCC CJl~HH~H Qq-+ p XapaKTep~3yeTCH B pa6oTaX/Z, 3/ KOHCTaH
TO~ g -- ,/4 11 · 0,5. H3y4eH~e cn~HOBbiX xapaKTep~cT~K pomgeHHbiX Me-

pqq 6 ~ 
30HOB Tpe yeT aHaJl~3a CnHHOBOH CTPYKTypw npolleCca CJlHHHHH. C ee 
y4eToM aMnnHTyga npo1..1ecca, ~ao6pameHHoro Ha p~c. 1 a, MomeT 6biT b 
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sanMCaHa B BMAe 

rAe 

- IL . 
Mpp..,p= fqCx 1) fq(x 2 ) ua_(x 1P1 ) aa13u 13(x 2 P2 )~IL, 

m- +y 
P

1 
11 P

2
- MMnyJlbCbl ny4Ka 11 MMWeHM, X},:C.S _J.e -- AOJ111 

Js 
COB aAPOHOB, YHOCMMbiX KBapKOM 11 aHTMKBapKOM, ·s = 2P1 P2 , 

/1/ 

MMnynb-

m 
1. 

= ym 2+ p_{- nonepe4Hafl MaCCa p -Me30Ha, Y- ero 6biCTpoTa 'a C.~.M., 
f - aeKTop n011flPM3a~MM /aonHoBaR ¢YHK~MH/. B~6epeM cnMHOBY~ 
CTpyKTypy $OpM(j)aKTOpa CJ111flH11fl 0~(3 B CJleAY~ll\eM npocTei;\weM BMAe /S/: 

G IL IL 
a(3 - Ya(3 

/2/ 

noACTaBMM Tenepb /2/ B /1/ 11 AOMHOmMM noJ1y4eHHOe B~pameHMe Ha 
(j)opM(j)aKTOp nepeXOAap42rr, CnMHOBafl CTPYKTypa KOToporo $HKCI1POBaHa: 
G~m7- (p 3- p 4) IL ,rAe p 3' p 4 - MMnyJlbCbl TT -Me30HOB. nocne KBaApM
poBaHMfl nony4MM cneAY~ll\ee BbiPameHMe A11H yr nosoro pacnpeAeneHMR 
nMOHOB B CMCTeMe noKOfl p-Me3oHa, cnpaBeAJ111BOe AJlfl 6e3MaCCOBWX 
KBapKOB ~a MaCCOBO~ nosepXHOCTM~ 

w (e) .. 1 - cos 2 e, /3/ 

rAe 8 - Y~OJl MemAY HanpaBJ18H11flMI1 ~TOJlKHOBeHMfl KBapKOB 11 pa3118Ta 
nMOHOB, 3TO 3HaKOM~H pe3yJ1bTaT: TaKMM 6WJ10 6w yrJlOBOe pacnpeAe
JleHHe CTpyA B e+e--aHHI1ri1Jlfl~l111 B CJ1y4ae CKaJlRPH~X KBapKOB. 

3aMeTMM, 4TO pacnpeAeJleHMe /3/ OTJ1H4aeTCfl OT BWBOAa MYJ1bTI1-
nepH<jJep~4eCKOro nOAXOAa/6/, rAe yrnosoe pacnpeAeneHMe MMeeT MaK
CMMYM np11 8 .. 0.Ka4eCTBeHHO 3TOT pe3YJ1bTaT CBfl3aH C TeM, 4TO B 
MYJ1bTMnepM(j)epM4eCKOH MOAeJ111 CJlHBa~TCfl He KBapKM, a CKaJlflpHble 4ac
TI1~W /nMOHW/ 11 aMnJ111TYAa HMeeT BMA 

M - (p 1- P 2)/L (p 3- p 4) 1L 
/4/ 

11 nOCJle KBaAPMPOBaHMfl npMBOAMT K pacnpeAeJleHM~ 

2 w (e)= cos e. 
B TepMMHax MaTpM~~ nnoTHOCTM 
meHMe /4/ o3Ha4aeT, 4TO 

n 1 
p = -· 
00 2 

pt 0 
00"" • 

/5/ 

p-MesoHa /eM., HanpMMep/ l/ I Bblpa-

!6! 

11 HaXOAMTCH B YAOBJleTsopMTeJlbHOM cornac1111 c 3KcnepHMeHTOM. 
0TKJ10HeHHe P~o oT 11 HAea11bHoro11 Hynesoro 3Ha4eHHfl MomeT 6wTb 

o6bflCHeHo MCXOAfl 113 cyry6o KI1HeMaTM4eCKI1X coo6pameHHH. Aeno 
B TOM, 4TO <jJopMyJlbl /6/ cnpaBeAJ111Bbl AJlfl CMCTeMbl OTC4eTa, B KOTO-

2 

~J,; 

l 
\ 

j 

-i, 

' . 

' 

POH OCb Z HanpaBJleHa no MMnyJlbCaM CTaJlKMBa~li\HXCR KBapKOB. np11 
Y4eTe nonepe4Horo MMnynbca o6pasy~erocH Me3oHa 3To H{npasneHMe 
OTJ1H4aeTCfl OT HanpasneHMR CTOJlKHOBeHMfl aAPOHOB, np11 3TOM 3Jle
MeHT MaTpM~bl n110THOCT

0
11 nerKo BblpamaeTCfl 4epe3 yron /j,, KOTOPbiH 

3TM HanpasneHMH o6pasy~T: 

t 

Poo • 
·sin2 /j, 

2 171 

KMHeMaTHKa MOAeJlH CJlMRHMH nossonHeT nerKo onpeAe11MTb 3TOT yron. 
HanpaBMM OCb z no HanpaBJleHM~ ny4Ka /CMCTeMa roTT$PMAa-AmeK
COHa/. TorAa A11H yrna, KoTop~A o6pasy~T HanpasneHMH ny4Ka ~ KBap
Ka 113 MMWeHM B CMCTeMe nOKOfl p -Me30Ha, MMeeM: 

(P,1 P 2 ) .. x2 ..:.~ E ((2-P'2 cos /j,), 
2 

/8/ 

rAe p 2 =x 2 P 2 +k 2.L- MMnynbc KBapKa 113 MHweHM, E, f 2 , P 2 - 3Hep
rMH aAPOHa ny4Ka, 3Heprl1fl 11 MMnyJlbC KBapKa 113 MMWeHM B CMCTeMe 
nOKOfl p -Me30Ha COOTBeTCTBeHHO. npeHe6perafl 4JleHaMI1 nOPRAKa 
P/2 /s 11 C4MTafl, 4TO nonepe~H~e MMnyJlbCW KBapKOB OAMHaKOB~, 
k2, .. k 2 .. _!. <k 2 > 1-1MeeM OTCIOAa 

1.l 2L 4 1. , 

cos /j, .. -
mp 

,; rn 2 + k 1 
t 

Poo .. 
1 

2 
<k.t > 

2 rn 2+ <k 2 > ' p . .L 

/9/ 

4To n~MBOAMT K ~~ 0-15% B cor nac1111 c 1 11
. 

nonepe4HOe ABMmeHMe KBapKOB OKa3biBaeT BJ111flHI1e 11 Ha P~o· 
AeAcTBMTenbHo, npM MHTerpMposaHMM no k.L ocb coyAapeHMR KBapKoB 
He scerAa opToroHaJlbHa HOpManM K nnocKocTM peaK~MH /onpeAenHeMoA 
aAPOHaMH/, 06o3Ha4afl yr011, KOTOPbiH OHM o6pa3yiOT, 4epe3 /j, ', MMeeM 

n· 
Poo • 

·sin 2 /j,' 

2 
/10/ 

T.e. 3TOT 3(j)(j)eKT /cna6~A, nocKOJlbKY CMTya~MM, KOrAa paBHafl Hy1110 
npoeK~Mfl MMnynbca MesoHa nony4aeTcH sa c4eT KoMneHca~MI-1 HeHyne
swx npoeK~MH MMnyJlbCOB KBapKOB, 3KCnOHeH~MaJ1bHO noAaBJleHW/ npM
BOAMT K p

0
n
0 

<...1, s TO speMH KaK s 3KcnepMMeHTe (p;0 --fr) I pcf0 -10% 
/>0!/. TaKOH ~HaK OTKJlOHeHMR OT 1 OKa3~BaeTCR BeCbMa 3aTPYAHM
TeJ1bH~M 06bACHI1Tb B 11 MAea11bHOH 11 h11na PMC. 1 a/ MOAeJlM CJ1MflHI1R, 
HesaBMCHMO oT BMAa MaTPM4Horo 3JleMeHTa /2/. BcneACTBMe pasHonpa
BMR BCeX HanpaBJleHMH, OpToroHaJlbHWX OCM COyAapeHMfl KBapKOB,cnpa
BeAJ111BO npaBMJlO CYMM 

/ 

pt +2pll-1. /11/ 
00 00 

OTKyAa c y4eToM Tort>, 4TO 0::; p ~ 0~ 1,cneAyeT, 4To P~o . ..;, -i·· 
3 
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n 1 6 TaKII1M o6paaoM, 3Ha4eHII1e Poo> :r MO>KeT biTb nony4eHo, Il111Wb ec-

!1111 B noAnP04eCce PO>KAeHII1R Me30Ha KaK-TO B~Ae!leHa HOpMa!lb. As
TOp~/7/ npeAnOilO>K111Il111, 4TO TaKoe B~Ae!leHII1e CBR3aHO C Hai11114111eM 

y KBapKOB nonepe4HO~ nOI1Rpll13a4111111, np111 3TOM C4111Ta!lOCb, 4TO se
PORTHOCTb CJ1111RHII1R OT cnii1HOB He 3aBII1CII1T /CM. TaK>Ke/B/ /, T.e, 

A111HaMII1Ka npo4ecca CI1111RHII1R 111rHop111posanacb. Ecn111 me 8~4111CI1111Tb 

8KI1aA A111arpaMM~ p111c,Ja C nonepe4HO nOI1RPII130BaHH~M K8apKOM (e
1

) 

111 aHTII1KBapKOM ( e 2), nOI1Y4111M AilR yr Jl080ro pacnpeAe!leHII1R 

w ce, c/J) = (1- cos 2 e) (1- el e2(1- 2 cos 2cjJ))' /12/ 

rAe cjJ - nonRpH~~ yron c nnocKoCTb~ nonRp1113a4111111, np111 ycpeAHeHII1111 

no HeMy 4JleH, nponOP41110HailbH~~ nDI1RPII13a4111RM, 06pa~aeTCR 8 HYilb 

111 no-npemHeMy P~o,. o. 
Han1114111e nonRp1113a4111111 cKa>KeTCR s noR8IleHII1111 aHII130TpOnll1111 no cjJ 

/c8R3aHHO~ c 3JleMeHTOM Pl,-1 MaTPII14bl nnoTHOCTII1/, 

1 
Pl.-1~ -2ele2, /13/ 

KOTopaR, no npeA8apii1Te!lbH~M AaHH~M, He Ha6n~Aanacb 3Kcnepii1MeH

Ta!lbHo. npeo6pa3YR /12/ 8 CII1CTeMy, Opll1eHT111P08aHHy~ BAOilb HOpMaJ1111, 
nony4111M 

pn "'...!..(1- e e ). 
00 2 1 2 

/14/ 

AnR cpa8HeHII1R npll18eAeM $opMyny, nony4eHHy~ s npeHe6pemeHII1111 A111Ha
MII1Ko~: 

n 
p 00 = 

1 -e 1 ez 
.3 + e 1 e 2 

/15/ 

nocKOilbKy yr JlOBoe ·pacnpeAeneHVIe AilR "aHOMaJlbHoro" $OPM$aKTopa 

G~'qq-- (p 1_ p 
2

) ll OT nOilRPVI3a4VIH He 3a8ytCVIT /VIHTep$epeH4VIR era 

c ''HopMa!lbHbiM'' AilR 6eaMaccoBbiX KBapKOB OTCYTCTByeT I, 6onee To4-
Hoe 1113MepeH111e pacnpeAeneHVIR no cjJnoasonVIT oTseTVITb Ha sonpoc, 

Ae~CT BVITe!lb HO JlVI KBa pKVI nOilR PVI30Ba Hbl, 
06CYAVIM Tenepb $VI3VI4eCKVIH CMbiCil $OPMYI1 /6/. KaK OTMe4a!lOCb 

Bbi_We, 8bi60p $OpM$aKTopa G~q'q yll Ae!laeT CJlVIRHVIe KBapKOB B Me30H 
KVIHeMaTVI4eCKVI 3KBVIBaJleHTH~M 111X aHHVIrVIIlR4111VI B TR>Ke!l~H $OTOH, 

nocneAHRR me, s npeHe6pemeHVIVI Maccoi1 K8apKos, B03MO>KHa Il111Wb s co

CTORHVIRX C npOTVIB6no!lO>KH~MII1 CnVIpailbHOCTRMVI /pV1c.2a/. nocKO~bKy 
8 CII1CTeMe noKOR M830Ha KBapK VI aHTVIKBapK ABVI>KYTCR B npOTVIBOnOilO>K; 

H~X-HanpasneHII1RX, npoeK4111VI VIX Cn111HOB Ha OCb COYAapeHVIR Hanpa8ne

H~ OAVIHaK080, a npoeK4111R CnVIHa Me30Ha Ha' 3Ty OCb pasHa +1, 4TO 
111 B~pa>Ka~T $OPMYI1~ /6/. -

$opM$aKTOp 2 OnVICbiBaeT He TOJlbKO CJlVIRHVIe q q-+ P• HO VI $parMeHTa-
4VI~ q -+ p q/S/ /pVIC. 26/, npVI 3TOM p -Me30H /KaK VI $OTOH/ VICnycKaeTCR 

~e3 1113MeHeHII1R CnVIpailbHOCTII1 KBapKa. HMnYilbC~ KBapKa AO VI nocne 
$parMeHTa4111111 8 CVICTeMe nOKOR Me30~~ COBnaAa~T, npoeK4VIVI CnVIHa, 

4 

' ~ ; r 

!.1 
tJ 

l . 
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"} '. 
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CileA?BaTe!lbHO, TO>Ke OA111HaK08~, a npoeK4111R CnVIHa Me30Ha Ha Ha
npasneHII1e ABII1>KeHVIR KsapKa pasHa Hyn~, T.e. 

t n 6 Poo· 1. Poo·O. /1 I 
TaKVIM o6paaoM, B03HVIKa~~aR VIa-sa A111HaMVI4ecKoro npeAnonomeHII1R 
/2/ B~CTpOeHHOCTb OKa3~BaeTCR cy~eCTBeHHO pa3Jlii14HOH npVI pa3HOH 
K111HeMaT111Ke. 

4T06~ nOHRTb, no4eMy 3TO npOVICXOA111T, OCTaBII1M HarilRAH~H R3~K 
" l yrnos~x pacnpeAe!leHVIVI 111 san111weM KosapVIaHTHoe s~pameHVIe AilR p

00
, 

cnpaBeAI1111BOe KaK npVI CJlVIRHV1111, TaK VI np111 $parMeHTa4VIVI: 
22 2 4 4 22 

1 m (m 1 + m 2)- m c m 2 +2m 1 m2 
p '"' _£! ---------· ' 00 . 4 2 2 2 ) 4 4 2 2 2 2m -m (m 1 +m 2 -m 1-m 2 + m 1m 2 p p 

/17/ 

rAe m 1
2

' m 
2
2- Bll1pyaJlbHOCTVI KBapKOB. npVI 3TOM BbiPa>KeHII1e /17 I onll1-

c~saeT CJ1VIRHII1e VI $parMeHTa4VI~ B pa3H~X 06!laCTRX 1113MeHeHVIR C80111X 
apryMeHTOB 

VI 
m >m 1+m 2 p 

mp<Jm 1-m2 \ 

/18/ 

/19/ 

COOTBeTCTBeHHO. $opMyJl~ /6/ cnpaBeAI1111B~, no CYTVI, B np04eccax, 

B KOTOPbiX Mbl npeHe6peraeM nonpasKaMVI -P 2/~.a /16/ - KOrAa npe

He6peraeM nonpasKaMVI -m ~/Q 2,rAe Q 2 - 6onbWaR nepeAa4a. npVI see~ 
Ba>KHOCTII1 111 CJlO>KHOCTVI y4eTa nOA06HbiX nonpaBOK MOAeilb CJ1VIRHII1R 

C BeKTOPHO~ CBR3b~ p -Me3oHa C KBapKaMVI;, n03BOJ1ReT CAe!laTb CJleAy~
~VIe yTBep>KAeHVIR 0 XapaKTepe B~CTpOeHHOCTVI: CJleAYeT O>K111AaTb 
I " t n 1 a CVIJlbHOVI BbiCTpOeHHOCTVI C MaJlbiM 3Ha4eHVIeM POO VI Poo "'-2 B C!ly4a-

RX, KOrAa AOMVIH111pyeT MeXaHV13M TVIna CI1VIRH111R; 6/ CII1JlbHO~ BbiCTpOeH

HOCTVI C MaJlbiM 3Ha4eHVIeM P8o VI 60JlbWVIM pJ 0 np111 npeo6JlaAaHVIVI $par-' 
MeHTa4111111*; B 4aCTHOCTVI 3TO OTHOCVITCR K nOilYVIHKJl~3VIBHOMy rnyfiOKO
HeynpyroMy v p/lyVI eP/l3l.paceeRHVIIu ;s/ cna6oi1 BbiCTpoeHHOCTII1, eCilVI 

BKilaA~ nOA06H~x MexaHV13MoB conocTaBVIM~. CosAaeTcR sne4aTneHVIe, 

* B HeAaBHe~ pa6oTe/lO/ pacnaA cjJ -+K+K-6b1Il owVI604HO o6pa6oTaH 

no $OpMyne Vl3/ll<oTHOCR~e~CR K pacnaAY Ha 4aCTVI4~ CO CnVIHOM 1/2. 

HcnOJlb30BaHVIe npaBVIIlbHO~ $o~~YI1~ npVIBeAeT K B~BOAY 0 AOMVIHII1po
BaHV1111 MeXaHV13Ma $parMeHTa4VIi11 /pVIC, 16/, 
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4TO 8 HaCTO.RU\ee BpeM.R see 3KCnep11MeHTanbHble gaHHble HaXOA.RTC.R 
B Ka4eCTBeHHOM cornac1111 C 3TI1M11 YTBepmgeHI1.RMH, 

B JaKn104eHI1e nog4epKHeM cnegyiOU\ee. He B11AHO npi1411H ,qn.R 11 Bbi
MI1paH11.R11 BbiCTpOeHHOCTI1 C POCTOM 3Heprl111 11n11 nepe,qaHHbiX 11Mnynb
cos/8/, 

B~cTpoe~HOCTb gaeT HaM 11CKni0411TenbHO 4eHHYIO 11H$opMa41110 
0 MeXaHI13Me pomgeH11.R MeJOHOB. C y4eTOM TOr0,4TO OHa CpaBHI1-
TenbHO npocTo 113Mep.ReTc.R /no yrnosoMy pacnpegeneHI110/, ganbHeHw11e 
3Kcnep11MeHT~ s 3TOM HanpasneHI111 npe,qcTaBn.RIOTC.R 6onee 4eM mena
TenbHbiM11. 

AsTop~ c~11Ta!OT cso11M npi1.RTH~M gonroM no6narogapi1Tb H.M.rpaMe
H114Koro, B.Bp6a, P.flegH114Koro Ja noneJH~e o6cymgeHI1.R. 
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PyKoni1Cb nocTyn11na s 11~AaTenbCK11H oTgen 
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E~peMon A.B., TepReB O.B. P2-82-832 
BbJCTpoeHHOCTb BeKTOpHbiX Me30HOB B MO,[IeJIH CJIHHHHH 

Mo,[leJib CJIHHHHH npHMeHeHa K OITHCaHHID UOJIHPH3a~HOHHbiX 
xapaKTepHCTHK HHKJIID3HBHb~ BeKTOpHblX Me30HOB, ~OCTHrHyTO 
YAOBJieTDOPHTeJibHoe corJiacHe c 3KCrrepHMeHTOM. 

PaCSoTa DbiiTOJIHeHa n J1a6opaTopHH TeopeTHtiecKoH: ~H3HKH OH5Ll1. 

npenpHHT ocs~eAHHeHHOro HHCTHTyTa RAePH~X HCCneAOBaHHH. AY6Ha 1982 

Efremov A. V., Teryaev 0. V. P2-82-832 
On Vector Meson Spin Alignment in Fusion Model 

The quark fusion is applied to describe the polarization 
characteristics of inclusive vector mesons. Saatisfactory 
agreement with experimental data is achieved. 

The investigation has been performed at the Laboratory 
of Theoretical Physics, JINR. 

Pr~print of the Joint Institute for Nuclear Research. Dubna 1982 

llepeno.r:~ O.C.BHHorpa.r:~onoH: • 

, 


