NEGATIVE GLUON DENSITY AND GVDM AT LOW Q?
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Solution: Low Q? does not resolve partons!

Problem:

DIS formalism and parton pdf’s T d=0.2/Q

applied at very low Q2 “_?O 5 ]

dxciiCbQ ~ FQ(ZE’ Q2) ~ xq(aj’ Q2) 0 A NP RPN R B
v 0O 1 2 3 4 5

need quark densities, but no or o? [Gevz]

negative gluon density to avoid
too much DGLAP evolution

Generalised vector meson dominance model
accounts for cross-section at Q% < 1 GeV?

— parton pdf's work well for Q% > 1 GeV?
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Generalised Vector Meson Dominance Model in ep at low Q°

Quantum fluctuations |y) = Colvo) + >y V) + [, dmv (.. )|V)
i.e. photon — vector mesons V = p, w, ¢ ...+ continuum %q

followed by Vp — X with soft hadronic cross-section

JTGVLDM = P(y — V)oy,; oyvp=Ays + Bys T;e~0.08

nep:  Fy(w,Q?) = =8 (574 0y

472

= QL+ m2 ~ Q*/x at small-x

X 2 2 2 m2 2\ €
= FEe @) = SRS Sy (i) (1+6%) +regiizf 4 (%)

More complex Q?-dependence from o, and continuum than simple VDM

Parameters ‘known’ from GVDM: ry = 4}720‘ AAV, re=1=> 1y

mo ~ 1 GeV, ry—,.u.¢.c = 0.67,0.062,0.059,0.21; £ ~ 0.25
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HERA F, at low Q

01 b Q%= 0.045

ZEUS data —— |
0.125 GVDM ——

ZEUS 1997 data

GVDM model fits well
Y2 = 87/(70 —4) = 1.3

with parameter values

e = 0.091

mo = 1.5 GeV
A="T71ub

£ =0.34

as expected
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HERA F, at intermediate Q?

In DIS-region: GVDM needs scale-down (form factor) with Q?

2\ @
. Lo pdf%gﬁ'\j‘ i o Qézlz.o' | o Qézlz.sl | GVDM x (%) with a = 1.8
i 1 for Q%> Q%=1.26 (fitted)

e, ] ] — GVDM negligible for Q2 > 3
) Q;: 50 ’ ’_--_ B Q;:: 65 | :_' Adding parton densities,

b | here Alwall-Edin-Ingelman model,
. , _________ i , 1 .""....._..__ ______ ] gives good description of data
BT ET T e v v without negative gluon density
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