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Introduction

@ Exclusive production of heavy QQ vector quarkonium states
in hadronic interactions was never measured

@ We restrict only to photon - Pomeron fusion mechanism

@ The current experimental analyses at the Tevatron call for an calculation
of differential distributions including the effect of absorptive corrections

@ The HERA data cover energy range W ~ 100 - 200 GeV

@ This energy range is relevant to the exclusive production at Tevatron
energies for not too large rapidities of the meson



Diagram for exclusive photoproduction yp — Tp




Imaginary part of the production amplitude
for y\p — Tp
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We choose the scale: g2 = max{x? k> + m2}.



Total cross section for yp — Tp

The full amplitude:

M(W,A%) = (i + p) SmMM(W, A% = 0) exp(—B(W)A?).
where

_ ReM _zalog<%mM/W2) T
SmM 2 dlog W2 B
W2

B(W):BO+20é,ff|Og — ],

€ (WQ

with: ol = 0.164 GeV~2, Wy = 95 GeV (H1 Collaboration 2006)

Total cross section can be write as:
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Parameters of the T wave function

T decay electronic width:
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Leading order approximation:
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Next to leading order approximation:
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1) I(V — ete™) = gy and this depends on Ky, 0
2) gy = parameters of 1(p?)



The ratio of the cross section for T(2S)/7T(1S)
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Total cross section for the yp — Tp
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Dominant bare mechanism for pp — pp T

photon-pomeron pomeron-photon



Diagram for pp — pp T with absorptive correction

photon-pomeron pomeron-photon



Amplitude for pp — pp T

Amplitude without absorption:
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Full amplitude for pp — pp T:
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with Be = 17 GeV 2,07, (s) = 76 mb (CDF Collaboration 1994)



Cross section for exclusive photoproduction in pp
collisions

The absorptive correction for amplitude :

d’k
M(p1,p>) = / 2072 T(k)yMO(p, — k,p, + k).

The differential cross section is given in terms of M as
1
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where:

9 y is rapidity of the vector meson

o) = —P% th & —Pg

® ¢ is azimuthal angle between p; and p,



do/dy for T(1S) and T(2S), W = 1960 GeV
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do/dydp? for as a function of p? for T(1S)

T T T
T(1S) without abs. (1S W|th obs
NORIE ISR

do/dydp’(nb/GeV?)
da /dydp’(nb/GeV?)

0 0.5 1 15 2
plz(Ge\/z)




do/dydp? for as a function of p? for T(2S)

T T T
T(2S) without abs. ZS W|th obs
ORI R34

do/dydp’(nb/GeV?)
da /dydp’(nb/GeV?)

0 0.5 1 15 2
plz(Ge\/z)




Absorption effects
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The bigger rapidity — the bigger absorption effect



do/dy - J/W, W', T(1S) and T(2S) for Tevatron and
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Conclusions

@ The results for yp — T (1S) p production depend on the model
of the wave function

@ We have compared our results with a recent HERA data
@ Our results are somewhat lower than the HERA data

@ We have made predictions for pp — pp T for the
Tevatron (and LHC)

@ Absorptive corrections are included.Their effect depends not only
total cross section, but also lead to distortions of p; and y
distributions



