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/ lIncluSive Proton Cross Section. \

H1 has measured inclusive photoproduction of protons
using dF /dx identification.
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In the Lund fragmentation model a number of
suppression parameters are used to describe the particle
production rates.
A diquark suppression factor value
r=192.99) _ o
(¢,9)

is favoured by the HERA data.
At LEP R = 0.1 is found.
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/ “Map” of particle photoproduction at HERAI

Compilation of all H1 data on inclusive photoproduction
cross section for m, KV, p and A. The data are compared
for one spin and one isospin projection.
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Modified Leading Log Approximation (MLLA) predicts
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\\WhiCh is broadly in agreement with the data.
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Transformation P? — M? + P? I

Within MLLA universality of soft particle production is found

when non-perturbative effects are accounted for by
P} — Qi+ P?,

where () is an effective mass related to the mass of physical

particles (V.Khoze et al.).
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For HERA energies Q7 = M? works quite well!
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destroy the picture:

Extension to Charm.

Adding D*(2010) and D, data on the “Map” doesn’t

o

A
107 R HERA
N'_| v:
% 10 b VQVA ‘/S’YP ~ 200 GeV
) Hl »
~— 1 = .Av
O 7
|_3:| —1 ’ K .%A“A
~y 10 E Y
S A,
S :§} 10 7k - A . = AAAA
S " F e pHI prelim. o
— A
A
— 'i_ 10-35_ ZEUS DAA
a £
. o D* AA
10 D+
- D, by
107° L N |
10 1 10 10

What about B-mesoms?
There is a significant underestimate of the bb rate in

QCD calculations as compared with the data (factor 2-3
at HERA, Tevatron and LEP(vy7y)).
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/ What about B-mesons?. \

HERA has so far no measurement of inclusive B mesons.
The “Mrp-scaling” can be tested at the Tevatron
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Surprisingly, M;-scaling is observed in the data.
Very different assumptions and models are used to
describe the meson yield from 7 to B.

M;-scaling means also M -scaling.

Check with exclusive meson production. =
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/ Exclusive Vector Meson production. Models I \

Different theoretical approaches to describe the process
y+p —=V4+p (V=p"w,.T)

GVDM for low the mass p, w, and ¢ mesons
do M} Q?

[¢=0 ~ ) - 2 2(1 2
dt (My + @) My
'LO pQCD’ for the heavy mesons J/W, ¥" and Y

do

77 1= ™

The T needs additional corrections on top of LO pQCD
e for real part of the amplitude ~ x1.5
e for off-diagonal partons ~ x2

e NLO correction ~ x1.2

-+ Differences in W and t behaviour for different VM’s

\_

Diversity of model prescriptions!
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/ Exclusive VM production. Experimentl \

Compilation of exclusive vector meson cross sections at HERA

scaled according to the quark charge content of the VM:
1 (p), 9 (w), 9/2 (¢ and T), 9/8 (J/¥)
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# surprisingly good scaling of (Q? = 0) with VM-mass.

F
VO =4.7+0.1)

c(y+p—=>V+p) ~

See more detailes in A.Savin talk.

& The “charge” factors are proportional to I'.. of the
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/ Vector meson photoproduction at high WI

Two recent measurements:
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No W dependence or R is found
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/ “Map” of VM photoproduction'
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® Mass and I'.. define exclusive VM yield:
Lee
Mn

& Striking similarity to the scaling law found by

F.Halzen et al. 1977 for narrow vector mesons
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(¢, J/W,T) inclusive production in h — h interactions:
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/ Exclusive N~y photoproduction'

Diffractively produced VM’s C' = C,, x CUp = —1
What about exclusive production of C' = +1 states?

Yy+p —Y(C=+1)+p,
(Y =7, £,(1270), a5(1320), ...)

The exclusive diffractive 7" photoproduction has been studied
before at lower (W < 6 GeV).

Strongly falling with W cross section is observed.

An evidence of fy production at W = 20 GeV (E687 exp.)

Candidates for exchange particle with ¢ = —1:

A. Photon. Primakoft process of v — -y fusion

em

B. Reggeon with a typical intercept «(0) = 0.5:
o=0(0.1 nb)
C. Odderon with a typical intercept «(0) =~ 1.0

.

The C' = +1 final states decaying into Ny (N = 2,4, ..).
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Odderon induced 7 photoproduction'

y+p— 70 +p

Odderon (C=P=-1) exchange could define asymptotic
behaviour of diffractive 7° photoproduction

p

E.R.Berger et al. (1999) predict large cross section for
o(y+p— 1+ X) =~ 600nb ,

X- diffractively excited proton (Mx < 2GeV') with
about 70% X = N* baryonic resonances.

o(y+p— 7+ N*) ~ 400nb .
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IExcluSive 0 photoproduction'

s are detectable at small (6., ~ 178°!) angle
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/ Experimental limits I

H1 gives limits on the cross sections:

o(p+ O, qo + N*) < 39nb (0" = 200nb)

o

o(p+v—= f2(1270) + N*) < 16nb (™" = 21nb)

o(p+ 0, a2(1320) + N*) < 96nb (0" = 190nb)

All limits are for < W,,, >= 210GeV and visible range
0.02 < |P?| < 0.3GeV?

The limits are preliminary.
No signal for the Odderon induced reaction is found.




4 Summary I O

HERA is a rich and unique source of the data on
soft particle production.

While very different assumptions and models
prescriptions are used to describe the meson yield from
m to T the data show an approximate scaling with the
meson mass.

e Exclusive photoproduction of Vector mesons at HERA could

be parameterized by a simple function of mass and I'.. of the

mesorn.

e In inclusive photoproduction of pseudoscalar mesons of
different flavours at HERA the meson mass to a good

approximation defines the yield of the mesons.

Is there a good reason for the approximate
mass scaling at high energies, or it is
coincidental?

No evidence for Odderon induced reactions is found in
the data.




