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The H1 experiment

e Tracker; LAr calorimeter with
EM and hadronic section;
muon chambers

e Operated from 1992-2007 at
the HERA ring

* Deep-inelastic scattering at
sgrt(s)=320 GeV, E(p)=920
GeV, E(e)=27.6 GeV

e Lepton beam e+ or e-, since
2003 with longitudinal
polarisation for H1/ZEUS

* Rich physics program: data
analysis still in full swing
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The H1 collaboration

- —

e 43 institutes from 18
countries %< VAN

« Presently 200 authors “ - @y
Strong H1 Group at ) L @@@-_- > &

+Armenia, Mongolia, Mexico

Spokesperson: Cristi Diaconu

Deputy: Stefan Schmitt

Physics coordinators: Katja Kruger, Karin Daum
Computing coordinator: David South
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H1 activities

Deep inelastic scattering:
What happens inside the proton?

o

H1/ZEUS combination group

Inclusive DIS
PDF fits
Searches

QCD: jets
Final states

Diffraction

Heavy flavour

H1 Physics output:
205 publications so far,
~30 more planned

www-hl.desy.de

Combine data from H1 and ZEUS
Obtain best possible precision
for the HERA legacy

www.desy.de/hlzeus

Data preservation

International group DPHEP to
preserve data of HEP
experiments.

Strong H1 participation

www .dphep.org
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H1 Data preservation

e Data taking ended 2007 H1 data flow

e Data analysis still ongoing

 How to preserve data,

software, documentation, ...
such that data analysis is

still possible in >10 years?

 Data preservation:

 H1 tries to preserve the full
analysis chain from raw data
to publication

* |Leading role of H1 in DPHEP
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H1 analysis environment

Class Index

] ] [}
Object oriented H1 analysis .
H1ANALYSIS H1ANALYSISEXAMPLE H1ARRAYS HIBENCHMARKS H1BINNING H1CALCPOINTERS

H1CALCWEIGHTS HI1CALCULATOR H1CALIBTRIGGER H1CALOTRIGGER H1CLUSTERS H1CUTS

- H1ELECCALIBRATION HI1FILLER H1FINDER HI1GEOM H1HADRONICCALIBRATION H1HAT
ral I IeWOr Ie O H1HATFILLER H1HFSFINDER H1JETFINDER HIMODS H1MUONFINDER Hi1NONEPBGFINDER
I H100OBANKS H10OBANKS_ODS H10DS HIPARTEMFINDER H1PHYSUTILS HIPOINTERS H1QCDFUNC
H1RED HISVFIT HISELECTION H1SKELETON H1SOFTLEPTONID H1STEERING H1SUBDETINFO

the ROO I framework H1TOOLS HITRACKS HITRKFINDER H1USERDSTAR H1USERFTT H1USERLIFETIME HI1WRAPPERS

Jump to
H H1An HiAnalysisG H1At H1B H1Bd H1Bp H1Bu H1C HiCa HiCaleT HiCali H1Ce HiCh

[ FaSt tl lr'laro‘ l'ld for Morlte H1CI H1Co HICr HiCreateT HiCu HID HIDr HIE HiEx HF HiFI HiFp H1G H1Gk H1H
HIHf H1J HIK HIM HIMu HIN HiNo HINot HIP HiPar HiParlL Hi1Po HIR HIRu HI1S

H1Se H1Sp H15t H1Sy H1T H1UserF HiUserFiT H1UserL H1V H1r

Carlo production, typical ~ ..»
delay is 1 week for 50 I i

2s5b... | CIRaL

million events oerci o

e Total MC production 2.8
billion events in 2010

MC Events

MVC production
- Status in
February 2011

N I (RN PN R INTSTERC ) SRR O o

1339 ZEIEIEI 2001 2002 2003 2004 2005 2006 2007 2006 2009 2010 2011

Years
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Example analysis: parton densities

".E_? L DL RLLLLL I LLL) LR LLL BB LR LLLL IR
@ 8 C3O atlas and ous ]
* Proton parton density 2" EE 1 atiss and s capidity platems o
functions (PDFs): required for "1’y = = ==, = y
cross section calculations at 10°f = = e
hadron colliders 105 =1 e ) / ;
r [ Boous o
» QCD evolution: connects pdf ' = == Tr
at one scale with pdf at a 10°f - v I 3
different scale 0l < ’ il i
S '||| ‘ L)
* HERA: measure structure 0 F m |||||Tﬂ ’ il L
functions as a function of A ||||iimm:”||||||||||||||uw'ﬂl| -
Bjorken x and scale Q2 ot """"”"” :
Ll ul v n R ETI AR BT EET!
-7 -E- -S -4 3 -2 -1
« PDF fit: extract PDFs from o e p;“co..iderl“ op oaticer *
' Q?: scale (squared) 2 o
measurement, making use of . momentum fraction i b=

QCD evolution
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Step 1: measure cross sections

« PDF determination at HERA:

measure inclusive cross e o
sections: only look at the Hgl H | = | e
scattered lepton . " Hﬁ : ““Ei

_____ N ___,.,____:;:-' CICT o o

;:' 0 g /| /] o0 gt
o Start by counting events W|th ICATARES
an electron in a dedicated
. . ” Count events

phase-space region (“cuts”)

 Difficult part: understand
detector effects, systematic
uncertainties

* Final cross section: compare=®,

to therory predictions
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Applyﬁselectlon cuts

H1 Collaboration

@*=0.25 GV

.{ Q=035 Ge\®

=065 GV

ITERETET BERTIT BE
Q*=0.85 Ga\f

T T T T T T T T £

E E : E
T —— [

Kk b o L
L) E

E LE E
n N

1] L} 0 E

1 K E‘ L E E.

il rl
W 0%=2 =V
=2 5 GeV? =25 G\ Q%5 Ge\®

*
Mt

M\ _ ;%bﬂh\ DE -k
— L | & Ei=ExDoev 8
o B E: =575 e 1

E
EEER
o

_.u:l

. QEDGE

:*‘c1a*1:|~c1:|c1:r

" Cross section *
Compared to
o theory



24.8.2011

Step 2: combine H1+ZEUS data

H1 and ZEUS
H1 and ZEUS: different < *
detectors but same physics%, [ o000 | = * HERATNC 'p
W2 %@ 0 ZEUS
Data combination at cross . ¢ © Hl
section level gives much i g_&? “
reduced uncertainties ‘e e
(“cross-calibration”) wl o 3
Combination group is Wl d &: ™
active for all physics topics: %
inclusive, heavy flavour, -
QCD, diffraction Black points: - o ?% .
Much re?uced uncertainties %
1 ) ) ) :ﬂf,r(}ev2
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Step 3: QCD fit, extract PDFs

H1 and ZEUS

« QCD fit to inclusive HERA % mi ey, umLa . EE?(]ATI;:;@
I W E L geeve xhoMRIM —— HERAPDF1.0
cross sections } % mmM
» Uses e+p and e-p data and wo mmmmIirimn, o DATA
both neutral current and Wmmﬁm With it
charged current for flavour | . Breazes SN
seperation R @ = 10 GeV? %m
. I — meraroro PDFS from | «-omies
e Result: precisise parton B s HERAdata "0,
densities down to small x, A Bl Cax
also used for LHC predictions’ s
* Ongoing activities: include  *! T R
more data (jets, heavy Q" GeV?
flavour), improve theory
(NNLO) e
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Students at H1

* Much of the scientific work in H1 is done by students:
PhD thesis — H1 paper

» Students should work at least part-time at DESY, in
cooperation with seniors

* H1 authorship starts 6 month after joining H1

* H1 results are shown at major HEP conferences; where
possible PhD students present their results themselves

» Service work: computing, software, data preservation, ...

H1 Students

As of: 23.8. 011 14:58
(For printing from netscape use "Landscape" mode!)

ﬁl Sort @ i Help O @

Student (ST or
DIP)
(Click name to
edit!)

e — [ [ [Tak Drndwabian in MITC ok [ [ [

24.8.2011 Stefan Schmitt, the HI collaboration at DESY

Inst | PWG Supervisor (Start

Subject of Thesis ‘ Service Work
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Summary

 H1 is a unique place to do data analysis at DESY

 H1 data taking ended in 2007, still there is a rich physics
program to be continued

« Students play a vital role at H1
* Object oriented analysis, fast and efficient MC production
e Combination of H1 and ZEUS: most precise input to PDFs

» Data preservation: keep option to (re-)analyse the HERA
data in 10 years from now

 H1 also plays a leading role in the international study group
for data preservation (DPHEP)
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