H1 MPI Project Review 2006 l

Bob Olivier for MPT H1 Group

*Introduction

*HERA running

»Status of MPI hardware projects
‘Results of MPI physics analyses
‘Future HERA running
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HERA Performance
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Lepton Polarization at HERA-ITI

‘New HERA-IT feature:
use spin rotators to produce longitudinal polarization in experiments

*Allow to measure polarization dependence of high-Q2 processes:
- limits on right-handed charged current

- neutral current: YZ interference
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Group Members

Responsible Director:
*Allen Caldwell

PhD students:
‘Andrej Liptaj
Andrey Nikiforov
‘Ringaile Placakyte
-Biljana Antunovic
-Zusana Rurikova

Staff scientists:
-Christian Kiesling (project leader)
*Vladimir Chekelian
‘Guenter Grindhammer

Engineers:
*Markus Fras
Werner Haberer

Research Associates:
-Juraj Bracinik

*Ana Dubak -Miriam Klug
*Bob O!wuer *Andreas Wassatsch
*Alexej Raspereza (50%)
Guests:
Support: -Samvel Ghazaryan,
*Franziska Rudert -Vladimir Tchoudakov

*Marlene Schaber
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Current Activities

Hardware:

L1 LAr: J.Bracinik, C.Kiesling, A.Liptaj, A.Nikiforov + engineers

L2NN: C.Kiesling, R.Placakyte + engineers

Jet Trigger: A.Dubak, C.Kiesling, B.Olivier + engineers

Engineers: M.Fras, W.Haberer, J.Huber, M.Klug, A.Wassatsch,
S.Ghazaryan, V.Tchoudakov

Analyses:

Inclusive NC/CC measurements: V.Chekelyan, K.Kiesling, A.Nikiforov,
B.Olivier, R.Placakyte, B.Antunovic

Charm physics: J.Bracinik, 6.6rindhammer, A.Liptaj, Z.Rurikova

New phenomena: B.Olivier
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Layout of the LAr Trigger System
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H1 Liquid Argon Trigger

Stable performance, main trigger for H1 Physics, in particular high Q2
NC/CC trigger

Beginning of 2006 (shutdown):
* repair of non functioning tO modules, part of them (~1/3) recovered
* 50% noisy cells/high rates recovered

Needs a lot of attention, both analog and digital part:

* ageing components (power supplies, connectors)

- permanent fight with (mainly) external noise sources

- several problems with bad contacts in digital part of the trigger

During e+ running changing beam background conditions (mainly

fluctuating muon halo) lead to reoptimization of several triggers using
LArT.
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Neural Network Trigger @ Level 2 (L2NN)

data from the level 1 processors

selection & preprocessing of input data

&% 12 networks for specific physics, e.g.

o untagged and tagged D*

e DVCS

o elastic J/¥ and Y production
° photoproduction dijets

neural network processors
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L2NN Operation
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J' e'r Tr'lgger' Har'dwar'e




Jet Trigger Hardware
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Bob Olivier

conditions on individual jets E, 6
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Commissioning completed

Last steps of jet trigger commissioning:

‘BFU, SSU operational 2004-2005
*ACS operational 6 < 45° 01.06
- TEG delivers first triggers 09.04.06
‘First L3 test triggers using jet Trigger june 06
*ACS installation completed, covers full 6 31.07.06
*TEG debugged 27.10.06
*Installation of first physics L1 triggers 27.10.06
-Jet triggered commissionned 02.11.06
‘Latency optimisation - on timel 800ns 06.12.06
*H1 green light - activation JETT triggers at L1/L3 13.12.06
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First Jet Trigger'ed Events 09.04.2006

Charged Current Event Multi-jets at low E in
photoproduction
=< e——
i — [ —

‘R

Main use of jet trigger: CC and photo-production,
when there is no electron to trigger onl

Bob Olivier MPI PR 20.12.2006



Physics Cases, L1/L3 Triggers

L1

* Forward charged current (Inclusive measurements)
activated 13.12.06, ~3pb-!

* Inclusive jets at high pt [6< 90°] (QCD)
* Multijets in the central detector (QCD)

* Forward gluon radiation +jet in central detector (QCD)
L3:

* Electron validation at L3, b physics, ~10pb-!
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Jet Trigger & CC
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Physics Analyses

Inclusive measurements
NC/CC

Charm physics

Electron

New phenomena




Structure Functions, xF;
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Polarised NC Measurements

Polarisation asymmetry  A* = 2 o (R)-o(R) Pr>0
P.—P. o"(P)+07(P) PL<O

- a direct measure of parity violation in NC
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Charged Current
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Charm D*+jets

Production of D* Mesons
with dijets in DIS

Reasonable description of
HO effects by NLO QCD
(HVQDIS) and CCFM
(CASCADE)

Measure Xg

Final reading passed
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Search for Doubly Charged Higgs

Excess of multi-leptons high mass 6/1.5+-0.5
H++ appear in LRS extensions of SM, SU(2),
Coupling h, not related to leptons masses
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Hot issues until end of HERA

Isolated leptons

Low proton energy run,
direct F, measurement
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Isolated Leptons
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Low Ep run / F, Measurement
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H1 final decision on low energy run by february 2007 collaboration meeting
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Conclusions

Successful hardware and analysis activities

Good support from our director

Plans
collect data until July 2007
analysis of whole HERA dataset
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