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ЮЖШРОГОВ, Н.Л.ШЧ1СААКЯН

О ФРАГМЕНТАЦИИ ФОТОНА В НЕЙТРАЛЬНЫЕ ВЕКТОРНЫЕ

МЕЗОНЫ

| Рассматривается процесс инклюзивного фото- и эл<

нейтральных закторных ыеаонов V * Р , <*?
 t
 Ц> JfP-^VX»

-*• £V°X в трехрвдхеонноА области. На основе ИУЭВШИХСЯ ленных
по упругому фото- и элекгророадени» <fp —" V°h ,6p *-^УР и

инкдюзиЕноыу рождению Рр-*- РА'. делается оценка фрагмента -

ции Y •-*- V* при высоких энергиях» Отмечается возможность ис-

пользования инклюзивного электро- и фотороадения У'дла изучения

трехлоиерокнов вершины. (

йреванскнй физический институт
Бревен 1974
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Yu. P. PIROGOV, I , Ъ. TER-IS АлКШГ

ON THE PHOTON PRAUMBHTATICar НТО

1№ «SUTfiAL 7БСФ0К HSSQBS

The processes of inclueire jiboto- and electroproduotion of

neutral vector mesons V°-x. ̂°
y
 u>,*f <TP-^V*X; вР•**/*/ar» con-

sidered is the triple-Regg* region. On the baele of av»ilable ex-

perimental data on elastic photo- and electroproduction jrp—»V*P

ep —eV*P and inclusive production pp-+pX the fracaeatatloa of

у —~ у* is 9'Jtiuated at high eaergi«s.

The possibility of the utilisation of inclusive V° photo-влЛ

electroproduction processes to study the triple-Родмгоп ooopliag=

is noted.
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In a number of works /*1/ some considerations were put forward

in favour of the diffractive nature of the Ц> -meson photoproduc-

tion ifp -*- <f P .»•

In a dual quark model this ie ascribed to the faot
t
 that <P-me-

son being build of strange quarka only cannot be corrected to the

non-at range quarks composed nucleon. In a Regge scheme th<s corres-

ponds to the absence of the secondary trajectories.

On the other hand in Ref./2/ it has been shown the possibili-

ty to describe the neutral rector meeone photoproductioo processes

XP-*V*P in a Regge pole model with strong interference of the Po->

meron F with the secondary trajectories R in the f -meson photo-

production. These scheme has been elaborated further in Ref./*3,4_/»

In Ref « /4/ the Pomeron cuts were introduced in addition.

the principal difference between the Regge cute and non~Reg#e

cuts approaches should be seen at ebjrgiea nuch^reater those pre-

sently available £ € IB GeV. So let us introduce0 aa effective Po-

meron which includes botjh bare Poaeron aadacco-upanying cuts. The

effective Ровмигоп baa b« uatd to dttarib»» Qualitatively

the V° elastic photoprodi^stion pr«e«9see up to es^rgiws where th*

triplt-Poaeron eori*ectioas to th« phoWinreduetioa «MpXltad*

be t a teen into account. 11 is to be noted, thAt it It the effective



Рошегоп which manifests in the Inclusive aifffactive spectra pp-

pX up to the ISR energies f%/. -• ;

In what follows the tensor meson dominance (TMD) model for

Pomeroa and the quark model for the (IfVT) and (N^
T
) vertices are

used to describe the photoproductioa data fP -*-У
с
"р * , Eexe

V* and T are the vector meson "i" and tensor meeon 2
+
 nonets ac-

cordingly. 3?he mixture angles 0 ^ 6 T - & J ; (cos QJ =• /\f3/iasure the

presence only of the strange quarks in the physical tf-and (-me-

sons. Ш а leads to the relations

The Шй model is equivalent to the U(3) ~ invariance for the meson

vertices with an additional assumption (fiN\) = о for the nucleosx

vertecee.

The unitary singlet Pomeron interaction with particles in

the ТДШ model is mediated by the Рошегоп virtual transition into

the tensor mesons J and I *№aasea of J and ̂  being different the part

turning into j is effectively connected with particles ttd)=

ji—- w= O.B times weaker than that one turning into k (<M»)-*

„two] - 0*5 This result a in the effective presence in P of

th. octet part РМ1>,!Г18>;
Лв
г. S* j^L^ ^ oX

is an univereal quantity determined by the ratio
 r t K

^ ^ ^ ) " ""£"

This results are equivalent to the quark model with the Родэл^л

being coupled to the X-quarka 1Co}-e. ̂  times weaker than to the

n o n s t r a n g e q u a r k » . •'_-•',-•'. '.•" " • . > ' . ;" " ;:'"''

УAnally the photoproduotion amplitudes are

T U P ^ r p) m U -v ̂ 7 ) P + * •+ 3 Â  ;

ТСГР



vhere T
t
 $*?, Д^аге the contributions of the proper

, . • . ' ,. 11

To u) -meson photoproduction the ШГ -meson pole contributes

s i g n i f i c a n t l y i n a d d i t i o n , •' . ,
 :

, ,,•• ' :.,
:
," •. "-.. • $'•

However, the universal !J~ «0» 2 is insufficient to accojmt for

experimentally observed considerable ^ -meaon photoproduc^ion

suppression «"V.r-*p*) •; jfCr^Jj^SOAn additional aymmetr^ brea-, ••.''

king must be introduced due to the vector meeon mass differencer.

/3t47» Attributing this to the Hegge propagators we shali write

the latter in the general сазе of thie virtual photoproducti<>n ip.

\the form / jTr"L л1\\

l

being the|vector meson and

4 9 • ' * b e v i r t u a l p h o t o n m a s s e s . '.-• \",
;
; .-•' |f > .,,•'; /

 i;
 .'•••

 !
 "

:
,;.

Heglecting by the separation to the longitudiiial aad trane-

vereal parts the data on the photoproductfon of
1
 ?°-aad *f-me-

• • • • •

eon /6? and the electroproduction of

metrised in to the form

-meson|/^/ can b* para-

where
 p

the rea^dues

vereal function© |^И*1)«

th3{TMD)hyp6thesie and an 4mlver<uM-

te)c«n to be tha uni-

* e ..& accordance with

formula
-

*-
1<
*̂

/ • '

Ae in fl#f. /"11/ th«

photoproduotion it n«gieet«d

An onalogoue

contribution to «лв ft

the enplitud#« h



«. Г, .— .
rimental value tfir-.fj*-o,2 * 0,1 at E = 4 , 1 - 6 , 1 GeV /13/• As to

the experimentally with great uncertainty observed value

=- 0,48 i 0,33 /14/ at E
y
 »6 -f 7,4 GeV it should be described in

in the present approach by the secondary trajectories, cuts con-

tributions and the really observed "h being non-zero.

It should be remarked, that the real mixture angles being

taken into account instead of ideal ones leads to a email distruc-

tive interference of the Pomeron with the secondary trajectories

and as a result to the positive phase.

In the virtual photos fragmentation region S^M"^-^^-^-^

ь* being the hadron cluster mass (Fig.1), the triple-Regge descrip-

tion is valid. The factorization property gives

Cr" P -> V
е
X) = jit "fc -̂  t- ( V -> Hj

^T (3)

where the indeces P and 3 designate the Pomeron and secondary tra-

jectories contributions to the corresponding crose sections, P

describing the diffructire triple-Pomeron peak, R - the under-

ground beneath it. The F and R interference is neglected.

At Serpukhov energies one has

where i*™$>l : jj= la j^ i t-~ " ^ , ( 8 in

the p ~and Ag-trajectory contributions being neglected.

For the scaling part of the hadron spectra pp—i?pX in the trip-

le-Regge Region one has
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where ^ ~ i - ̂  The effective t^iple-Reggeon couplings G . _ and

GfcK.p which include the real tripie-Reggeon couplinge, i signature !

factors and Reggeon-particle couplings are (' ^i CfcSc' ^

^ 3 =
at *p s 0.1S Uitv)"* ',» x*'

K
 .- 0.75* î ,.//

As to the inclusive <̂  -meson photoproduction rp -> 4 X

here the ^ -trajectory contribution can manifest, { being decoup-

in the elastic (ГР-* Ф Р for (N^i-) being zero. To estimate

the value of the (iffi ) residue we use U(3) - invariance which

leads to (Ti\} = ~ 3 ^'f* i/. The triple- Regge coupling |ju p we

estimate according to the quark model \?.v'j'p - ^
t 0
) %&?) . ?or

Ыр'•
 w e

 P
u t
 cf^p^ clw)b>P

i;a
 ***** PP**P^ spectre, .

This is enough to estimate the f*P -**V'X processes схч>в«-

sftctione

-•-;•

U3 * ».St

where mt and Л ar«in (Ge?)

The effeotire tripl*-B»gg»

are taken to be t ~ lad«p«ade»nt for tk« «^«HAtatel tet* oa tb«



~ 3 -
photoproduction S"P-vV

c
P and on is^lus&ve, production pp—*рЖ are con»

sisteat with a parametriaaticm when the whole t - dependence of

these processes is attributed tc the Reggeon-ppoton vertices*

ТЫ results of the estiiaatea are shown ia Fig.2* Her» the

thick lines are the $P-*f*X аз& Гр-*'?Х ргосеяввя ~%текш~з«*с1;1оп8

and the tbln onea are the triple - Foawron contrlbutioE3 to these

processes* It is to be remarked * that the baclSgrottEd. la these pro-

cesses is leas thau that in pp-«»£K. 7or exaupla et 1^, 0,95 tbe

d ie equal to 15# for Tp-*f*X. and 10% tor ̂ p ->^X **

Fx " ° en& *** ^ *0,5 th© baekg^otmd is practically absent

( ^ 2$) beiiig of order of 30$ in pp-*»pl all conditioas being equal»

The eetiaetee ehow, that the inclueive ph^toproductioa of the

neutr&l Teitor mesoae could be very useful to study the triplo-

Pomeron coupling f̂pp<)(̂ J at - t > - T : m i H ггСЛ-^т^Г

Thanks are due to Sh«S«5remiaa «fid S.a.Matinian for diacue-

aions. '' - ,
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