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Structure function and parton distributions:
Deep inelastic scattering

Factorization: 

(univeral) parton densities PQCD cross-sec.

x

Virtuality ("size" of probe)

Mom. fraction of the struck
parton.

DGLAP evolution equations:

P's are splitting functions: 
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Str. fcn. and parton dist.:

x

New HERA (H1 and ZEUS) 
measurements have 
ca. 3%  precision.
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smaller xres
olutio

n ( Q
2  )

Str. fcn. and parton dist.:

Incr.
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Tends to flatten out at lower Q2
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Str. fcn. and parton dist.:

x=0.65

x-=0.00005 x=0.013

x=0.008

NLO DGLAP fit with q/g paramerizedTo LO:

R. Yoshida, ANL, Mar. 4, 2002



H1

(theory)
ZEUS (prel.)

GLUONS

theory error to be evaluated

Str. fcn. and parton dist.:
Good agreement H1 and ZEUS
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Charged Current cross-section

Precision of DGLAP fit
from Fixed Target exp.results

Data shown not in fit

Measurements of NC and CC at HERA

Results  ca. 100 e+p and 15 e-p

Str. fcn. and parton dist.:

HERA upgrade will bring
x10 data by 2005-6.
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Beyond DGLAP: pert. QCD considerations
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small-x
resum DGLAP

Dipole model

Martin, Roberts, Sterling, Thorne(mrst)
Small x resummation (not full BFKL):
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DIPOLE models: a class of phenomenological models

DGLAP-like saturation

example:  Golec-Biernat
&Wuesthoff
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MRST: ie DGLAP

GB&W Recall:

At low x(high W) medium Q2,
dipole cross-section away from
DGLAP-like region is being 
probed.

On the other hand, pure
DGLAP fits also describe the
data.  



DIS diffraction at HERA:

e P
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Predictive power!

The flux factor must be
telling us about gluon
correlation in the proton!
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The dipole model qualitatively 
desribe the data: i.e. give the right
behavior for the "pomeron structure"

Simple physical picture :
effective correlation of partons
due to interplay of photon size
and parton separation.
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Elastic Vector Meson Production at HERA:
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mesons:  increasing slope with Q2.

All vector mesons:
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Now compare to F2 (i.e. inclusive DIS)

Vector Mesons
Recall  F2 behavior
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GB&W dipole

From paper
by Caldwell
and Soares
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Conclusions and outlook:

Only a part of HERA results on proton structure
was presented here.

The measurements of proton structure function F2
at of 3% accuracy over 6 orders magnitude.

-leads to precise determinations of QCD parameters:
parton distributions, strong coupling constant.

Looking more closely at small x:

Connection has to exist between small-x and diffraction.

And...
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-A simple dipole model can qualitatively demonstrate the
connection between DIS, diffraction, and VM production.

-May point the way to bridge the gap, in understanding, 
between DGLAP, and, low-x and low-Q2 regions.

HERA detectors, will begin to take data again after the
luminosity upgrade of the accelerator:
-Will concentrated on high-Q2, high-x, physics.

Meanwhile..a large amount of HERA data on low-x and
diffraction is available.
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