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Outlay
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- transition region with photoproduction Q% — 0
» Fy in Next to Leading Order and DGLAP evolution
— determination of FJ,

- extraction of Fs°

> measurements of the gluon density zg(z, Q?)

the gluon density from jets

- jet shapes in DIS

- measurement of ag:

from integrated jet rates
from differential jet rates
from event shape variables
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influence of xF3 and Z° exchange

> Neutral Current cross-sections, high

» Charged Current cross-sections, W-mass
-+ NC/CC = ratio u/d quark densities
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DIS Events at HERA

Low Q2 low z event
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Deep Inelastic Scattering at HERA

Q2 — _*__q2 — —(k _ ki)2

4-momentum transfer

z=Q%/(2p-q)
parton momentum fraction
y=p-q/(p-k)

fractional energy transfer

W2=(p+q)?~Q*x

mass® of hadronic system

Structure Function F5 in Quark Parton Model:

2 et 2
Céxizcgg = %r% 1+ -2 Fy(z, Q%) (1 +8gzp)

Related to the parton densities:
Fy(x) = 2357, e (qi(2) + ()

Longitudinal Structure Function: Fy = 0 in QPM
(Callan-Gross relation)

ooep + QED radiative corrections are precisely known (=~ 1%)
and are corrected for
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Kinematics and Measurement

z _ E . 26 2 _ o1 26
e Electron Method: Ye =1 — g=sin™ Q: = 4E FE.cos”
most precise at low x but very sensitive to QED radiation

poor x resolution at low y, but good @“ resolution in full range

2.:.,2
e > Method: Ys = E—{-Eé(?——cos@e) Q‘zg = EIS_II;EQC
good z resolution also at low y
independent of QED initial state radiation
e ¢ Method: Tey, = Ty 32 — Q§
precise over the whole kinematic range
= extension of the measurement at high x
e Double Angle Method' SL‘DA QzDA from 96,%
high precision at high @2, but sensitive to QED radiation
independent of energy scale = used for calibration
pz
e Hadron Method: Yn = 226 Qf = 1—_—_%

low precision, but only method for charged current

¢ (z,Q?%) binning: 5 bins/order of magnitude in
8 bins/order of magnitude in Q?

e Purity and Stability of the (z,@?%) bins > 30%
e Background Subtraction (Photoproduction)
e Luminosity known within 1.5 — 2.5% at HERA

e QED radiative corrections applied

d*o 2
= 75007 Born measured at fixed z, Q)

after bin center correction
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F5 Results at HERA '94
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Strong rise of Fy(z, Q%) at low z for a fixed Q*
Good agreement between HERA and fixed target exp.

e NLO QCD (DGLAP) fit gives good description
down to Q% = 1.5 GeV?

e Systematic errors ~ 5% dominant, except at high Q?
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Inclusive Measurements in (x, Q?)
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Hi+ZEUS:
oz =< 1075 test low z limit of pQCD
o z — 0.65: probe valence quark region
e y — 0.005: overlap with fixed target experiments
ey — 0.82: sensitivity to F7
e Q? =5 0.1 GeV?: transition to yp

e Q? — 30000 GeV?: sensitivity to electro-weak effects
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Access to the low Q? region

Q* = AELE. cos(%)

1. shift of the interaction point Q% — 0.35 GeV?

DO

. low angle detectors Q% — 0.1 GeV?

BPC-modules

ZEUS: BPC (1995)
H1: VLQ (1998)

z Interaction point ot

3. radiative events
Q? — 0.2 GeV?
higher x
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Cross-Sections at low Q?

A1
02
Q*/z at low x

U;Y;tp(WZ ) Q2)

Y'p Y'p
oy —I—UT o~

Fy
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= comparison with yp data

e precise data from ZEUS and H1 on ¢77 (Q* =~ 0)
and o7'? at low Q? (~ 0.1 — 5 GeV?)

e 2 paradigms:

— pQCD at very low Q2 as in the GRV model, in
which the DGLAP evolution starts with valence-like
partons at Q3 ~ 0.4 GeV?

— Regge approach as in the Donnachie-Landshoff
model in which o4, 0c W?%P ap is Q? independent
and determined from hadron data (’soft Pomeron’)

e interplay of pQCD < Regge phenomenology ?

How does the transition take place?
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Transition when Q% — 0

S' h ____________________________ . e — Schsp
= | ABY
= & e S e HI95 e H19%4
UD?‘- "**\ @& ZEUS BPC
4 g 2
10" = T S
- R o e
' T, - ™
- e ) \”\
m.}_ T .
P — R 4 t SRR Y
10 T — \0\\ . LN .
LS . \‘\‘ \\\ A
............ —_— - [ N %, . Ry
T * * "\"\\ * . \
I . e \
— \*
. “,\Q e, E
S - Y .
....... — . . 2 ‘-\\
W=245 GeV (x128) T f”\‘ i e :
r W=210 GeV (x64) \\\Q . \*\* \ *
i W=170 GeV (x32) “\ AM . \
W=140 GeV (x16) \: -
i W=115 GeV (x8) e Hiyp h \ _
L W=95 GeV (xd)  ZEUS yp \\ N
W=175 GeV (x2) ¢ :
t L1 111 |‘V= 6(I' (}E‘V I(xlll [ I 1 I 4 1 111 J S N N | : \.\
. -1
. 10 L QY [GeV]
€

e Smooth transition to photoproduction o, ® »

e Constant Cross-Section up to Q? ~ 0.1 GeV?

e Change of behaviour Q% ~ 0.1 — 1 GeV?

e Iast decrease in the pert. QCD regime Q*21 GeV?

\ T 7
NG |

= good deécription in transition region,
BUT no real theory
e New Measurements at Q0.1 GeV? foreseen at HERA
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Models for Transition DIS — ~p

o at high Q° perturbative QCD (i.e. GRV model)
describes the data

o at Q% = 0 the Regge approach (i.e. DL) is valid

How can we model the transition region 7

e Badelek and Kwiecinski (BK)

p, w, t from VDM plus

pQCD above Q* matching value
e Schildknecht and Spiesberger (ScSp)

(Generalised \f’DBrI—ﬂlOd@l fori_
0<x<0.05, 0<Q? <350 GeV? and W>30 GeV
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o Adel, Barreiro and Yndurain (ABY)






