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HERA I+II Running

E(p) = 820, 920, 460, 575GeV    
  E(e) = 27.6GeV                                

Dedicated low/medium 
proton energy run

● Ep = 460 GeV  ≃12pb-1

● Ep = 575 GeV   ≃7pb-1

⇒ direct F
L
 measurement

               HERA I HERA II
   e+p     ≃100pb1 ≃200pb1

   e- p      ≃20pb1           ≃180pb1

  
in total 0.5 fb  -1



Longitudinally Polarised Lepton 
Beams @ HERA II

⇒ considerably extended physics potential
● polarisation dependence of CC

● Z – interference at high Q2 NC DIS
➔  classical tests of the Standard Model



MPI Group within H1 
Collaboration

● Responsible director

– A.Caldwell

● Staff scientists

– C.Kiesling (project leader)

– V.Chekelian (EC-member)

– G.Grindhammer (WG-
convener )

● Post-docs

– B.Olivier, A.Raspereza, 
J.Bracinik

● Guest scientist

– A.Dubak

● Support 

– F.Rudert, M.Schaber

● PhD students

– A.Liptaj, S.Shushkevich, 
R.Kogler, A.Dossanov

● Diploma student

– S.Schmitt

● Engineers 

– M.Fras, W.Haberer, 
M.Modjesch, A.Wassatsch

● Alumni members – Ph. Doctors 
brought up in H1 MPI Group 
last year

– R.Placakyte, B.Antunovic, 
A.Nikiforov, Z.Rurikova



Responsibilities & Activities
● Hardware

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

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

– L2NN trigger : C.Kiesling, R.Placakyte + engineers

● Physics Analyses
– Inclusive NC/CC measurements, including  F

L
: V.Chekelian, 

A.Raspereza, A.Dubak, S.Shushkevich, A.Nikiforov, B.Olivier, 
R.Placakyte, S.Schmitt

– QCD Fits : C.Kiesling, B.Olivier

– charm physics : G.Grindhammer, Z.Rurikova, A.Liptaj, 
J.Bracinik

– inclusive jets : G.Grindhammer, J.Bracinik, A.Dossanov, 
R.Kogler

– New phenomena : B.Olivier 



Hardware Activities



Jet Trigger

80 pb-1 of data collected with jet trigger



Jet Trigger && CC – Forward Jets

Jet Trigger

LAr Trigger

ε

• LAr Trigger: CC analysis suffers from   
  low efficiency at low jet angle 

• Jet Trigger opens new phase             
   space:   single jet <30°

• 1Hz at ET(jet) > 8 GeV
 
• 50pb-1 accumulated

• Efficiency 90-100%



   Nominal Energy Run (0607 e+) – Old LAr Trigger in NC

Strongly decreasing efficiency for low Ee 
-> cut Ee  > 5 GeV:
• Q2 > 50 GeV2, 
• limits statistics at the highest y



    Nominal Energy Run – Old LAr + Jet Trigger in NC

Combine Old LAr trigger with New 
Jet+Track trigger:
Significant increase in efficiency at low Ee

Luminosity collected for nominal E run with 
JT active: ~ 60 pb-1



Jet Trigger in NC Analysis of Low/Medium
Energy Data (Example : Ep=460GeV) 

● Combined trigger efficiency 92-100% (E
e
 =2-10 GeV)

● Trigger is highly efficient in the whole (,)
e  

phase space
● Access to high y domain  crucial for F⇒

L
 measurement

BBE BBE/CB CB



Neural Network Trigger 
@ Level 2 (L2NN) 



Dismantling of H1 … started July 3, 2007

LAr stacks built by MPI will go out in February 2008 … 



Electronic Hut, LAr Electronics readout electronics
already taken out



MPI Electronics being disassembled

Horst Brettel taking apart what he put together 
16 years ago …



Calorimeter Stacks built by MPI („Forward Barrel“) will 
come out by February 2008



Physics Analyses in H1 
MPI Group



Physics at HERA
HERA performs measurements at Q2 up to and beyond EW scale



Polarization Dependence of 
CC

Classical Test of SM 

● Polarisation dependence 
clearly seen : 

CC
± ∝ (1±P

e
)2

● Data consistent with SM 
prediction of no e‐

R
 e+

L
 CC

● Constraints on mass of W
R

assuming g
L
=g

R
 and m(

R
)=0

– e+p data m(W
R
)>208GeV

– e‐ p data m(W
R
)>186GeV



dNCdQ2   HERA I+II Data 
Limits on Quark Radius

R
q
<0.74⋅10-18 m @ 95%CL



Structure function xF
3 
in NC

● Unpolarised case (neglecting F
L
) 

⇒



NC Polarisation Asymmetry
● Direct measure of parity violation

 



Inclusive Jet Production in DIS
● Born level diagram 

 ⇒ E
T

Jet  0 in Breit frame 

(boson-quark head-on)

● Leading order in 
S

● Jets with transverse momentum in BF

● Direct sensitivity to 
S 
⇒ test of QCD 

QCD Compton Boson-gluon fusion



Normalised Inclusive Jet Cross-Section
●  HERA I data sample (L=65.4 pb-1)
●  Use #jets / #DIS events (normalised    
   inclusive jet cross section) ⇒

✗ Lumi uncertainty cancels
✗ Exp. sys. reduced
✗ PDF uncertainty reduced



Comparison of 
S
 Measurements



D* mesons + Dijets in DIS
● three scales involved : heavy charm mass, Q2 , E

T
Jet 

● reasonable description of data by HVQDIS                  
(collinear factorisation) and CASCADE (k

T
factorisation)



● Measurement of F
L  

has a value on its own

– consistency check of DGLAP which is 
used for PDFs

– complete probe of the proton 
structure (including gluon density) 

⇒ implication for LHC

– Prediction for the Higgs production 
cross section via gluon fusion

– Better knowledge of QCD bkgd  

Direct F
L
 Measurement

Published “determination” of F
L  
by H1

sizable at 
high y

dominant



Direct F
L
 Measurement

Main Idea



Towards F
L
 Measurement 

Low/Medium Energy Run Data

● Ep=460,575 GeV data 
are of good quality

● Access to low E
e
 (2GeV) 

⇒ high y domain ⇒ F
L

– Merit of  jet trigger

● Bkgd subtraction 
exploiting charge of 
lepton candidate 

● Data (bkgd subtr.)
– MC
    wrong ch. bkgd

Ep=575GeV



Summary
● After 15 years of service to science the HERA ep machine 

was shut down (July 2007)

● 0.5 fb-1 of high quality data delivered per experiment

● Data-taking ended, but analysis of data is still ongoing 
(for 4-5 upcoming years)

● Many interesting physics results have been obtained and 
are still to come, allowing to: 

– test SM of EW interactions 

– study QCD

– probe proton structure
● MPI group was active participant in design/construction 

of H1 detector, operation and monitoring of hardware 
and is active participant in analysis of the collected data  


