GPELLLP DPOPUWLBP  PLUSPSARS
EPEBAHCKHH CDH3H‘]ECK"“ HHCTETYT

ewn

SPSURUL ULAPFORT my'»me mEmE
E(DH—-76(74)




YRREVAN PHYSICS INSTIDUTS

Scientific Report EOM-76(74)

Yu.#. PIROGOV,N.L. TER-ISAAKIAN '~ =~ o

I3 O

ON THE PHOTON FRACMENTATION - INTO .

THE NEUTRAL VECTOR - MESONS




IESOHH -
/A e
i F; Pacouarpusgerch npomacc uumaunnom qso-ro- k. axm o
}f ”Bﬂﬂ’ HeNTPANBEHY BIKTOPHHX MEBOHOB »\l = P @y @ Py X, 8

YA, 339.092.31039,126,4 zlayquoa cooomeuue E@M-’?G(?#) S

 0.0.1470T03, B, . TER-UCAKRH P B
"0 GPATMEHTAUMH SOTCHA B HEUTPATEHLE BERTOPHHE e

ep -~ €Y X B TPEXPEARGOHHOR odzacﬂ. Ha' ocnone nuanuxcw.nauaux
no ynpyrony $oro- H aaexrpopouenu };‘P - \/ F ,ep »e_y P u
AEKANBUEHOMY pomEeBUR PP -~ P X Aenaercs onesua %ﬂ!&v -
i e VS  npu nﬂuonnx anepruax. quaercﬂ noanoxuucu ’ﬁc;—

T b e

nonaonauua uaunnannuoro a:len-rpo- u ;boropouanua 'v .mn uaywenua
rpexnouepounoﬁ :sapluau\_,/(

e

Epenancm Qusmecmﬁ uucmryr T

LY o e fel . -

, (éqien@:ificl_Rep_oﬁ-m;ﬁ\(fz;g)" B

YuPPIROGOV,NLTEH-ISMIAN Spe T e
ON THI'. PHOTON mm&@l‘)‘ mo
'rm usm-mnv* c‘roR nasals
Tha procesaea ot inql photos and aloctroéz"oau&ion of 1
: neutral vector msons V 0 W, ¢ \‘v-l'P%V‘X' eprv’ xm ‘con~ o °

sidered in’ tho tripleenc;gcxregion. Oh the bms:ls of: unilablo ox~

per:unental dat-. ""'n cluti.c bhoto- cnd‘cloctropmduction )'P—-V P
ep-—eV'P= ard:inciusive prods.ction ﬁp—rpl ‘1he fug-c::tqtion of
-; MRV AS 13 29 untod at. hi@ anoraz;tn. i L -
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- In a pumber of works [17 some considerations were put f'fward '
in favour of the diffz;a.ctiyg natura: of : the «e -mesqn photopr‘oduc-— :"."‘ "‘ :
tion ¥p — ¢P. 1::*m;:fleﬁ§ ;-  } “,‘v"f&’* * l;vv‘zf”‘v, :

In a dusl quark model tlus 1s ascribed to the faetl that - -me-
son baing build of strange quaz:ka onlv cannot be connected to t.he.fﬁ .
non-strange quarks compoaed nuclcon. In a Reggo sehsme th*s correaoéj
ponds to the abaence of the secendary trajectorios. i

On the other hand in Ret.[zj it ha.a bun shown, the poa-ibili- i

ty to. descmbe the neutrsl vector neaons photoproduction procaasea o

fp—*\”f’“inAa Regge polarnndel with ntrong interference of the POo?‘:

meron P with- the set:ondary tra:jeotories R in the ¢ -meaun photo—- ‘
nroduction. Theae sqheme hea been olaboratad rnrthsr in Rar [ 3 JJ
In Ref. Vs the Pomeron cuts’ ‘were introducod 1n addition. ‘
) The pnncipal dirfmme betncn the Reggo quts and nona-ﬂeg,ge

tha approaches shouid bo eeen st sﬁwrgiea uueﬁkﬁreater those pre-

gently anilabla-» £ < 18 Ge‘l. So 1ot ua introdu(g an sffective Po-

meron whic.h 1nc1udeq ghbara Pmpn -.g&m:coup.nying cuta. The o

be tuken into uccount. lt 19 to hw notad. tﬁht it 1. th. Qtroet;vc 2&m
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Pomeron which manifests in the- inclusive uii’fractivc spocﬁ:ra pp—»
pX up to the ISR energies 57, . | N . 4
In what follows the "'te'nsor m“eson db‘minax‘me‘ (THD) ﬁodé’l for
Pomeron and the quark model for the (YVT) and (M‘T) vertices are
uced to deseribe the photoproduction data ‘fP —*-V" [61 - He.!e e
V' and T are the vector meson 1 and tensor meson 2° nonets ac-

cordz.ngl,v. The mixture angles 9v~ 91‘~ 9‘ (°°‘5 9' "Ii_’/@ ) insure the :

presence only of the atranbaquarks J.n th\. physical c?—and g-ma-.-"f;—g_:;,;

sons. This leads to the rela.tmns Qf"’ S) = (\’NS) FWA?.} 3@r Az} .
(F94;) = (eo4') = (reoy) = (ws) = (ANY)=

The TMD model is e‘mivalent to the U(3) - invar:.ance for the meson“’? B

vertices with an additional aaaumption (uN&) 0 ror the mcleon ,
vezteces. : g S -~ S
The unitary singlet Pomeron interaction with particlea in:
the TMD model - :La mediated by the Pomeron virtual traneition :Lnto
the tensor mesons § andf GMasses of gandgbeing different the part

turning into § is errecuveu connected 'ith particlas 'uo)-- :
[ da.i. Lo} ___ o 6

= i- d o)
oy (0) = 0. \5 v This reaulta 1n the efrective presonca in P oz
. =z i, o)
the octet pax't P \17 t 3. 18> where J = 'cp]/F £ 3

[ ,.,,.....,u /

is sn universal quantity detemimd by the rat:lo HH%» Y ¥

This results are aqu:l.valont to the quark model with the Pomowon

being coupled to the k-quarks 'uu} =0, 6 times weaker than to tha _

nonstran;c quarku 7 v : S ‘ '

‘\_l‘imlly the photoproduction amplitudos are ‘

T PoR) = (44 T/\(") P+l +3 LAy
T(rp-wp) =4 (4 + /p) Py 3 5 + A,,~

T(Ep -wp) f_f73 (1 Jz :r) p

N

, timas weaker than tha.t one turning 1nto§ (4,‘,“) 35)
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vhere P f \‘ Qlave the contributions of the proper traje:ptories.
To «-meson photoproduztion the T -meson oole comributes |

f
".

significantly in addition.- ; . [ B L ‘» ,{f

However, the universal - T -O 2 1is 1nsuffieient to account fcr

experimentally observed oonsiderable &? -~meson’ photoproduciﬁlon Lo

supprassion fft =) :—{;c‘f U’—*P)l%%n additlonal symmetrz/ brea-

king must be introduced due to the vector meson mass d;.ff/e*'ence...

£3:47. Attributing this to the Regge propagatora we shal‘{ wr:.te REE

the latter in the general case of the virtual photcvproductmn 1" T
f s— ““-) Ak .
the form( - (JY) D m, belng the fvector meson and
J q“'_ the v-irtual phétozi ina.saes. EEE R _}'ﬁ’ T |
’ Koglecting by the aéparation to the longitudinal and trans-
versal pa.rts the data on the photoproduct/}éon of '? -amd ‘P -me-

son /6] and the electroproduction of -meson [9,7 cz‘n ba para- =

metrised in to the form ;'t | )1-"& o } )us+,,t %
Ehinsite i E R c
4 | : t 3 - uu«tw} | o
E'Lr P m?P) A “’Uf) L @
k’;‘— \,- S i ‘
\ m.? q i oo T R
where_dp~0‘~l olg-..bgf’; : S L
'I‘he ras:t dues (r v? P) and U’ V 3 aro ‘taken. to be the uni-
e ul, {65 ‘3¢
versal functa.ona ;'5 H {:) Pb migt]: e 1n accordanca with
ths{rHD} hyp&thesin and an lninr-q.l. unptotic formla‘- 10/
3 7 EE O . : e
2 Ul?‘)'_( q) t at ‘l “"‘""’ A, e A

“As_in Bef. £V the: Q—Mam mxbnuon to tu /{a F’
photOprodnct:I.on in ncglqcm i voARs -

z\n analogous pmm““ hu’ };
"“ the -nutua- mu- al*'( i ,,w/ﬁn mﬁ d(r-’f)ﬁo




rimental value ol fj=“0.a - O;;téé-E = 4,1 - 6,1 GeV /13/. As to
the experimentally with great unsertainty observed val'ue d-(l'-i LP)-
== 0,48 0,33 /14 at Ey =6-— 7,4 GeV it should be deacrlbed dn
in the presemt approach by the secondary trsaectoriea, cuts con— v
tributions snd the really observed i: being non-zero. fﬂ~j”‘i“t'uj
It should be remarkad, that the real mixture anglés be:mg

taken into account :nstead of ideal ones leads to a emallf”ﬁ“

tive 1nterference of the Pomeron wzth the secondary trajectoriea

and as 8 result to the paait:.ve phase. R ,,f :
AR m
In the virtual photon fragmentation regxon Sf?ﬂ\7V*Q“"L W‘N

¥ being the. hadron cluater masa (Fig.1), the triple-—‘?egge descrip-,:f_,

tion iz wvalid. The factorization property glves
‘ (pp F)() "‘G_Lr P‘/ V"“’)
ﬁl (rp>ﬂﬁ—‘ S
dbdgm Lot e AW‘ T R A
C TR m~tp»FP O
where the 1ndeces P and R designate the Pomeron and aecondary tra-

-+ (P"’Kb

j\.ctories contributions to the correapnnding crosa sectiona, P
descr;bing the d*ffructive triple—Pomeron peak, R - the under- ‘

grouna. beneath it. The P and R 1nterference is neglected. - |

At Serpukhov energies one has - 2

: ‘ i t 1 ‘*1 2‘
w‘tere %P K lc )2. ) 33: ‘0 3 (0 )1 ) 3,,, B (C -]z_(a in (m")di ‘

3

the '-and Aa-tradectorx contributicps bcmg,:"eglecteﬁ. ,
. Por the scaling part ot thd hcdroi{spectra pp—-apl in the trip-

le-Raggc Region one hae [57 ' ;-')j,‘_‘:» -

b

c N t . T . e ..
SV R N B L . .
RES T R : : e . i v [



r

L] I' L)

. \E-.»:. t‘vfr«,ap . ’.J . ‘-”_ -; ' \ b ;‘L"- ,._t - . Ry .
I S +  Ukkyp ( \7\1 :
g i X!“““‘Ft ‘ . L "(_5‘) ‘
m ' ’ / %f J' :
whare %=1 - 5: The. cffactive triple-ﬁeggeon couplings G pp and

Girs which includa the real triple-Reggeon couplinga, signature =

Js*:m

'\
Lw:wJ

factors and Reggeon—particle couElJ.ngs are- CPH— ‘SF %p;c =0, 55
P
Gxrr = Y8 4+ 9 fwwe —5~1«_'“. R S IR R

‘ -y
Bt & = 005 W) P g s 038 Gu) T
. As to the inclusive Q-meaon phatoproducnon q-P o s X :,‘_»
here the § -trajectory’ contri’bution can manifeaf,, { being ﬂecoup..:; -

‘led in the elslstic er ¢P . for (NNH bemg zero. To’ estimte:f% :
the value of ‘the (Wf ) reaidue we uge: U(3) - inVariance which -

» »leads to (I“H} = ‘}; uf" 2}) The tripla»- Regge coupling 3,* p ‘we ‘;
| ‘>estimate a oording t’o the quark model \%MP = '1.(0) 3&‘ ,-,) Q;::f: :

355:" ‘we put gHP” éu,wyin tha pp-opx spectra- g el z.i",; ‘
This is enough to aatimte the ("P —*V'X procosaos crosa- |
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photoproduction EP-N"P and -oh irzmluswe productlon ‘

Pomeron coupling ‘35}9 €) - ‘
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