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Introduction
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Charged Current DIS

o

+

e P
CC

I~
~

%Gf, 0 M 5|

i

+
dZO.e P
CC

2 + M

dxdQ*

[T T |

dutc+(1-)2(d +5)
ZEUS CC 1994-97

L5

Q* =280 GeV? |

Q* =530 GeV? |

0.4

0.2

-/

B Q? = 950 GeV?
| toeemeeee Sensitive to
| ZEUS QCD fit °
specific
PDFs:
High x: d
Low x: u

Ly x(d+s)

015 F

0.1

0.05

Q7 = 17000 GeV?

K

-1
10 X




Charged Current DIS
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Charged Current DIS
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Charged Current DIS

- Towards d/u ratio:
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il >all xuversus(1-y)*xd

Towards a measurement of d/u using proton

as target
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Neutral Current DIS

ZEUS 1997 Preliminary
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Neutral Current DIS
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- QCD fits yield partons
—  Scaling violations: NLO QCD, Gluon

- NLO QCD, gluon

— Valence partons




Neutral Current DIS

Focus on highest possible O? to look for Z
exchange and to search for NEW physics
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Neutral Current DIS
ZEUS NC 1998-99
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Neutral Current DIS

Observation of parity violation in NC DIS Y-

Z interference
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Neutral Current DIS
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Neutral Current DIS
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Going into the upgrade with ...
Precision F,; significantly constraining quark
and gluon PDFs

High Q* NC cross sections well described by
the Standard Model

— PDFs; QCD evolution

High O CC cross sections well described by
the Standard Model

— PDFs; d/u ratio

H1/ZEUS have performed detailed studies of
unpolarised D.L.S.

H1/ZEUS now ready for high luminosity and

polarisation ...




The HERA Upgrade

Luminosity Upgrade:
* Factor 5 larger than present luminosity

0 > 150 pb!/year

Polarisation for Collider Experiments:

* Polarised electron/positron beams

[1 70% (design goal)

Running Programme:

* Six years of running at 150 pb-'/year
starting after 2000/2001 shutdown

[0 ~1000 pb for both H1 and ZEUS




The Collider Detector
Upgrades

Main Detector Upgrades
Charm/Beauty Tagging:

 ZEUS: NEW Silicon micro-vertex detector
H1: HAS silicon micro-vertex detector
Improve by adding Backward
Silicon Tracker and upgrading for

Forward Silicon Tracker

Scattered Electron Detection at High Q°:

... also charm and beauty tagging especially at
high x:

* Upgrade forward tracking detectors
ZEUS: NEW Straw Tube Tracker
Hl: NEW Planar Drift Chambers




Future Physics at HERA
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do/dx (pb)

Future Physics at HERA

- Prediction of cross sections at high Q*:
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Future Physics at HERA
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Future Physics at HERA

- Heavy flavours in the proton:

Charm: 500 pb 4
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- Sensitivity to bottom contribution to F,




Future Physics at HERA

- Charm in Charged Current:

e\/
w
¢

e

Tag charm in CC events using MVD:

Strange contribution to F,: Precision ~ 15 - 30%

Proton Structure:

Measurements of NC and CC DIS using high
luminosity and upgraded detectors will
constrain

Singlet, non-singlet quark densities
u, d, s (CC DIS)
¢, b, g (NC DIS)
i.e. COMPLETE study of proton structure




Future Physics at HERA
- Sensitivity to WWYy vertex:

W production 1 WWYy vertex
Anomalous couplings: AK, , A, parameterise

deviation from Standard Model
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Insensitive to WWZ
Comparable to LEP2/Tevatron




The HERA Upgrade

- Polarisation:
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Future Physics at HERA

- Charged Current:
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Future Physics at HERA

- Neutral Current:
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Polarisation dependence of cross section large
compared to statistical and PDF error:
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Future Physics at HERA

- Electroweak Physics:

Standard Model:
Fully specitied by a, M,, M, , m, and M,

[] Gu constraint - can be used to test SM
'y (3
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Future Physics at HERA

- Determination of light quark couplings to Z:

Parity violation in SM [ g}j C# gEC

Hence, exploit polarisation dependence of NC
DIS cross section to measure u- and d-quark
vector and axial-vector couplings
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Polarisation yields much improved sensitivity
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Future Physics at HERA

- Searches for NEW Physics:

One Example:

* On-shell scalar Leptoquark Production
using polarised lepton beams

[l In electron proton scattering the
Standard Model Neutral Current
cross section decreases as the

polarisation increases

[l The scalar leptoquark production
cross section, however, is

independent of electron polarisation

— Enhance signal to background by ‘turning
off’ SM using polarisation of ¢*




Summary
HERA Upgrade: High Luminosity

Polarisation
* Measure F, xF,, ., F.,*, and

F.,’: 10 < 0*< 40,000 GeV*
* Determine O, xg

* Measure the polarisation

dependence of DIS at high O?
— Precision test of Standard Model

— u-, d-quark NC couplings

~—Search for NEW Physics -
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