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J0TOpOEZEHMEe HORTLALBHE ¢ BUK" OpPHHX MO: OHOB DACCMOTPEHO
v womemn, yumrusaoued P, P', A, w IT rpacizopme m PP -paa-
pead. Paape3H OOKCHBANTCA (EHOMEHONACTHUSCKM; HMONOABACBAHH
COOTHOME HAR SUB) CHMMETDHY JJIA BEDHNH, CeoGoAHNe mapa~

4
MGTDH MOJZESJH OIpe s AADTCA MO TOZOM X M3 JKCIIOPUNOHTEIEHHX

ZaHHux mo Znddepe HUMANEHOMY cedeHW® HOTOpPOXASHHR ?o .
(L) -ME3OHOB.

JIna poanuuHEX O 37ieHHA 3aepMUi nagawmero GOTOHA NPEJ~
CKazaHH IM{pdepeHUMaIBHHE CCUCHMA, BNEMCHTH COMHOBOW MaTpPHUH
NNOTHOCTH, KOAGIMUMEHTH ACHAMMETDHRA , a4 Taume mdpepeHnHans—
HO8 ceueHlyue JOTOPOXIEHHMA Ha AglTpoHe, IONy4YsHO XOopomee cora-

CHeé CO BCEMMW HMEOUHMHMCH DSHCINEe MMCHTANBHHMA ILaHHHMA.

ABSTRACT
Photoproduction of neutral vector mesons. is considered
in the model when contributions of P P A,, and T ~trajec- }

tories and of PP cuts are taken into account.
The cuta are described phenomenologically; SU(3) rela=

tions for vertexzes are used. The free parameters of the wudel are
obtained by fitting the theoretical curves to experimantal dlilr
90 -and (L -photoproduction differential «rmin seg¥
For different energies of incoming photun Lhg
ential cross sectlons,density matrix elementn, naymme by
ficients as well as the differential crosn usohion uf
duction on deutron are predicted. A puod axreessnt [@R
ing experimental data is obtained. ’
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The photoproduction of P, A
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15 considered in the model which takes into account P-, P1

and 77

- andf’ - mesons in re-
sctions

4
t.
Reactions (I) are desecribed by I2 helicity amplitudes

Following the standard procedure [I 2] we construct the kinema
tic

-Regge poles and phenomenolog1caily parametrized FP-cu

—-singularity-free t~channel helicity emplitudes

conspiracy relations
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We have chosen an evasive solution to these equations

4 i ions of 4

Yor contributions of the Regge trajectories and conspirative
solution for the cut. Thus, the kinematical factors
vart of the amplitudesare [5}
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where m ia the mucleon sass, M 9 e m‘m, The thre-
-hom and pseudothreshold of the YV vervem Gagimerate to
=)u yoalding the conditl.eu’y foy e ‘P‘l parity am-

el ool =08,

_ o9 -r + T cosb, f + c08*f, r". x.(t)(t-)')
) - cot0,) =, (’C)(t'-.)" S e
(b con 0 b +eosr6, Ty rend, | ) =X (¢,

and for the amplitudes with unnatural parity; '

I T e, vt ] =yt
-mﬁ.f +Beosd,t, +cotBf =hESD ()
() -eon E,.)-s'ﬂ(‘f #9
(st s, + et ) =0tes),
X:(£),Y:lt) are siowly varying functions finite st ¢ =p*.

Retaining in egs.(d) only leading terms on { 8 ~ U )
we can get the following relations between the pole part of

reduced a.-plitudo 3 ?
.‘ AT{3-u : os J!(S-UF ‘
o
"jh :
.---J#m ) 3 .-
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E; n H J‘ o
The same relations take pheo for the conspirative cut pert
but f * and E‘ are multiplied by j‘s . Pollowing’>/ we

io _
assume that the reduced amplitudes are smooth enough and rela-

tions (5) can be continued to the negative t-reglon. The assump-
tion made essentiallysimplifiesthe calculations; as we shell

sae later on, 1t does not contradict to experimental data.

We parametrize the pole part of the natural perity empli-
tude in the following manner

?" _1+g7 ga I"( )f'(ol+ (S U)d'wﬂm‘:}

M T TSl i)

where y (t) 1s & residue of en appropriate Regge pole, g )
ia the ghost killing factor. It is a non—compensation lachanism
for P, P' , and Gell-Mann mechaniem for A, which proves to

give the beat fit to experimental data.

The contribution of 77 - trajectory to ‘«f" amplitude is
"0
teken in a form corresponding to the reggeirzed Born pole ex-

change/ 3/

’t flﬂ%?‘"“‘lfﬂimrm')_m&( - )

where we uee th- following radiative widths

[}_.".,FQOGNQI/, l nt=0.5/'1eV, I;-.l?" =0

PP ~ cut is parametrized in the following form
fc-i N a + ‘t Ilhde (S-U)*-W(Mhd
A oa 5(5-0)“-,1 ir\ s,
[ ]

In order to simplify calculations,we take the persmetere b

(&

and d independent of helicity indexes. The conspiracy rela—
tions (2) and egs. {5) gilve the relation

<y — - -+~
aoo=""a!o . {9)

o~
The amplitude .f“' hag a contribution only from P P ~
sut and enters in eq. (2a) which hes only evasive solution.
So thia weplitude 1s negligible st smell t and in following



~s
.)(;o' 1s disregarded.
Finally in the model we have JO free parsmeters for £°-

photoproduction emplitudes: six rssiduss from P,P' and A2 poles
in jﬁ: and E;, and four parameters from cuta -~ u:' a‘;,
bt and d, Applying the SU(3) symmetry to the vertexes we can con-
gtruct the amplitudes for ¢ - and q- photopreduction, using
the same ten parsmeters, The best fit is obtained supposing that
P - trajectory ia an unitary singlet. In accordance with the exis-
ting experimental date 8/ the slape of P ~ trajectory have been

taken equal to 0,5 Gev'a. The otber trajectories are
Apr = O 5 +0.35¢ ; K, =0.9+0395¢; of,=-002 fﬁ.?f?Io)
To obtaln the free parameters we have fitted our curves
to the experimental data on _P: and &) -~ photoproduction differen-
tial cross scctions, using I34 experimental pointa at different
energies/5/. The beat fit has been obtained for the values of
the parameters given 1n Taeble I, corresponding to Xt 70.% at
e confidence level 99%. The calculated curves for JG’/Jt of
Po -y (W - and y - mesons, and parity asymmetry '?J’ forff—
aeson are shown in flg.T.
The contribution of PP—- cut is found to be espentlal,
Thers arc some ipteresting effects duc to the interfercnce bet-
ween polea and cuts. Bo the differential cross section of 173 8
meson has a dip at low energies and H‘.‘ ~ (0.6 GeV2 resulting
from maximal deatmuctive interference between P-trajectory an
FP - cut in :: amplitude in the region whare %,2(‘:’-0. With
energy increasing the cut comtribution decreases, the dip die-
appears and for K9 GaV the differential croes section of wW-

meson becomes similar to that of Po- meson. The existing experi-
mental deta does not contradict to such a behaviour. Therefore
1t will be necessary to have more accurate detailed experimental
deta in this region of t and in energy Interval between 2 and IC
GeV. For the Po- meson photoproduction the above-aentiuned mecha-
nism 18 suppressed due to large contribution of P - trajectorny.

Tha‘ differential eross section of 39- mesgon predicted
by the model has a small spike In forward direction at low encr—
gles resulted from the contribution of the conspirative PP-cut
and destructive interferences between P-, P' - and Ay- poles,
When energy increases, the spike smoots and disappears dus to
decressing of the cut contribution.

It was believed that (_f- meson photoproduction is pure
diffractive because of the absence of the contributiocn of /T -
meson trajectory, The prelimlnary results of the experiment at
Comell/'j/ have shown that the asymmetry parameter E(IP-W%
0.6 % 0,2 when (K = 5 GeV., The contributian of PP - cut in .i’:'
amplitude ensures the value of P_ ;hich does anot contradict
these deta.

Prodictions of the model for Spih density matrix ele-—
ments of P"- and (W= mesans defined in e/ are drawn in fig.2.
When S -channel helicity is conserved, all matrix elements in
helicity frame must be equal to zero, aside from < and

3 1
Jmﬁ_‘ which are equal to 0.5/6/.
It is seen from Fig.2 that in_Pa- photoprodiction the

conservstion of S—channel helicity holds at least for small/t/,

but in W~ photoproduction the §-—channel helicity is not con—
served due to large cantributioms of the - trajectory and




the vnnatural part of FP —cut. When 4n®rgy lncTeases, however,
the diffractive mechanism dominates and leads to S_channel he-
licity conservation and the curves for matrix elements of U~
meson become similar to that of 9‘- meson.

The parity asymmetry @:@"—0‘%0*‘&0"9 for P’- and
(x) - mesons 1s showm ip fig£.2. In the j)‘ - photoproduction
a dominence of the exchanges with natural parity is evident,
but for ({}- meson the contributions from e¢xchanges with natu-
ral and unnatural parities are approximetely equal. Here, the
necesslty for int..oducing the cut 1s especlally clear -~ using
only JT - exchange within the frame of SU(3) it is imposeible
to have at the same time a large contribution from unnatural
parity exchanges 1z - photoproduction and a small one inf. -
photoproduction,

In Pig.3 the predictions of the model for (dl"/dt)(t =)
for all the three processos are glvon together"ith the evxperli-
rmentel points; the agreement is alsc very geod. As in the pre-
vious theoretical papers / 3+?/ tne suppression of (- photopro-

duction is resulted fram the destructive interference P with P'-

and A, - trajectories. In addition the comstructive interfee
rence of PP=cut with Ehe same poles gives better agreement with
the erperimental data. The agymptotic ( K350 GeV) value
(4'4""'/1'.“){:0’¥ 1.5 Hbscev® for Ef- photoproduction 1s res-
ched from below.

The ratic of cross aection for _P'- photoprody: .inn
on proton and deutron when /t/ 70 (nsing the Glauber coiuec—

tion) has alsc been calculated., The obtained value

4 (yd g/ (0P~ 9°P) = 3.35¢

e 0

1s in good agreement with the oxperimental data 3.36!0.1/5/.
Without taking into account the A.-trejectory this ratio is

equal to 3.64/8/.

In conclusion the guthors would like to thank
Prof. S.H.Matinlan and Dr. Z.G.T. Guiragoasian for

ussful discussion.
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Filg. I

Pig, 2:

Fig. 3:

Figure Captions
The fit to the differentiasl cross section for
P °- and (4 ~ photoproduction and the predic-
tions for _Lf ~ meson photoproduction differen-
tlal cross section and parity asymmetry.
The dats are from ref.[sj.

The predictions for the spim density matrix ele-
ments { helicity frame ) and parity asymmetry for
PO- end (J - photoproduction. The data are from

ref./fa].

The predictions for differential cross sections

at £=0 1o j)°-, W -, and y ~ photoproduction.

aARsT

6.
7

8.

REFERENCES
J.P.ader M.Capdeville and H.Navalet, Ruovo Cim.564.315(I968)
P.D,Veccla, F.Drago, M.L.Pociells, Nuovo Cim. 554, 724(I968)
B.Gotemsn apd U.Maor , Phya. Rev. IZI, I495(I968)
E.Goteman, P.D.Mannheim and U.Macr. Phys.Rev.I86, I703(1969)
V.Barger, D.Cline, Freprint C00-268(Wisconsin) (1970}
v.U. Glebov, A.B.Kaydalov, S5.T.Sukhorukov, K.A.Ter-Martiros—
sian, Yadernays Physiks IO, I065 (I1969)
Cambridge Bubble Chamber Group FPhys. Rew.I46, 994, (I966);
155, I468 (I967); IS5, 1477 (1967)3 156, 1426, (I967)
DESY Bubble Chambor Collab.
Proc.Heldelberg 1968, Nuovo Cim. 488, 262 (I967),
Reports 66/32 (1966), 70/19,(1970), 70/I6 (1970}.
R. Anderson et al, SLAC-PUB-&44 (1969}
H.H., Pingham et al. SLAC-PUB~727(I970)
J. Ballam et al, SLAC-PUB-728 (I970), SLAC-PUB-729(I970)
G. Dismbrini-Palazzi et al. Proc. Kisv Conference{I97I)
G. Me.Clellan et al., Phys. Rev. lett. 22, (I969)
P. Joos, DESY-HERA 70-I (1970)
K. Schilling, P.Seyboth, G;'olf, SLAC-PUB-683(TH) (I969)
F. Bucelle and M. Collocci, Plv;. Lett. 258, 6I(I967)
S.H. Matinlan, Izvestia A.N., Arm.SSR Fhysika 2, 358(1967)
L.N. Eoval, 5.H. Matinian, Yadernsya Physika, 8, 6(I968),
Tzvestia A.M. Arm. SSR Physiks, 6, 230(I968)
A.1, Akhiezer, M.P. Rekalo, Preprint ITPh - 69-87 Klev
M.P. Hekalc Yadernaya Phyeika, 8, I38 (I96E)

PyKXonKch I0CTYyNMIOa 24-ro ceHTASpR I1S7Ir.



