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HERA ep Collider at DESY, Hamburg
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Inclusive DIS — Neutral Current
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Inclusive DIS — Charged Current
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Inclusive DIS Kinematics
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F> Measurements in pQCD Region
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xXF3 Determination

» Difference between e"p and ¢ p = xF;3

Significant at high Q? only
HERA Neutral Current at high x
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Charged Current Cross Sections
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Present knowledge
» u density — best known (— 3%)
» d density — less well known (~ 10%)
» gluon density ~ 10 — 20%
determined from scaling violations

H1 and ZEUS consistent but
many differences in fit approaches
(matter of investigations)
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PDFs from NLO QCD Fits
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Precise Measurements of &g

Jet shapes in NC DIS

ZEUS (Nucl Phys B 700 (2004) 3)

Multi-jets in NC DIS

ZEUS (DESY 05-019 - hep-ex/0502007)

Inclusive jet cross sections in yp
ZEUS (Phys Lett B 560 (2003) 7)

Subjet multiplicity in CC DIS

ZEUS (Eur Phys Jour C 31 (2003) 149)

Subjet multiplicity in NC DIS

ZEUS (Phys Lett B 558 (2003) 41)

NLO QCD fit

H1 (Eur Phys J C 21 (2001) 33)

NLO QCD fit

ZEUS prel. (contributed paper to ICHEP04)

NLO QCD fit

ZEUS (Phys Rev D 67 (2003) 012007)

Inclusive jet cross sections in NC DIS
H1 (Eur Phys ] C 19 (2001) 289)

Inclusive jet cross sections in NC DIS
ZEUS (Phys Lett B 547 (2002) 164)

Dijet cross sections in NC DIS

ZEUS (Phys Lett B 507 (2001) 70)

World average

(S. Bethke, hep-ex/0407021)

» Largest uncertainty — theoretical
dependence on renormalisation scale

NNLO promises world beating o

» New prel. ZEUS analysis:
constrain gluon and «; in PDF fits
using jet cross sections
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Determination of F

» F; < wasxg(x) constrains gluon density
(especially important at low Q?)

» Data sensitive at highest y only
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Er at Fixedy = 0.75

. extraction from H1 data (for fixed W=276 GeV)

N
T 1.2 ¢
o e — NLOa, fit (H1)
=
L L H1 preliminary —— NLO fit (ZEUS)
mHl e’ —— NLO MRST 2001
0g | OHTE ——— NLO (Alekhin)
Al e NNLO (Alekhin)
0.6 |
[ C
, S
0.4 - =
I )
L — o]
, S
0.2 i $ ~x_._.- 8
r —
| I
O g R

» F; spans 3 orders of magnitude in Q?
» Basic agreement with NLO pQCD fits

\ » H1: non-negligible F; at low Q? /
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HERA II — First Results

HERA II is running and collecting data
Major beam background problems solved

New: longitudinal polarization of e*-beam
Typically ~ 40%

CC data are consistent with SM:
aéC(P) = (1+ P)aéEC(O)

No hint for right-handed CC

Also el.-weak terms in oy I
are sensitive to polarization

New possibility to disentangle
individual quark flavours at high Q?
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» Proton structure functions are measured at HERA

in a wide range of x and Q?
» Scaling violations are well described by pQCD

» Parton density functions can be extracted
using HERA data only

» High x, high Q7 still statistically limited.
Expect improvements by HERA II — collect O(1fb™ 1)

» e-beam polarization — new tool at HERA II
Expect improved extraction of parton densities

» Hope to reach highest precision for a;
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Additional Information




PDFs for LHC
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