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Organisation

H1 Collaboration Status

H1 Collaboration has well planned future organizational structure

Future operational model has been defined
Priority: preserving high quality of physics
output with limited person power

September 2011: New model adopted
February 2012:  Physics Board elected

July 2012: New model enforced
New spokesperson: K. Kruger

Publication plan is efficiently realised 10

Already 3 publications this year
~25 ongoing analyses
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Organisation

H1 Software and Computing

H1 Software Status
Final version of simulation / reconstruction / analysis framework in place

Final polarisation, luminosity measurements fully integrated in H1 software
Coherent HERA I+II ready for data preservation

H1 Computing Infrastructure
Very efficient MC group, production rate still over 2 billion events per year (see diagram)
~1000 batch slots, more efficient, faster machines

H1 dCache model recently simplified e
in cooperation with DESY-IT =l
Modern hardware and up to date SLD5 OS

2,5 |- | ] BATCH FaRt |

H1 Data Preservation Activities
H1 very active,
more details in Michael Steder’s talk

MC Events

1553 2000 2001 2002 2003 2004 2005 2008 200? 2008 2009 2010 2011 2012
Years
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Inclusive  Diffraction [[QCD | Heavy Flavour
Recent H1 physics results

Inclusive DESY-12-062 “A Measurement of the HERA Luminosity using Elasti N
QED Compton Events

Measurements Hiprelim-12-142 “Measurement of F "* at high Q" at HERA”
. - DESY-12-041 “Inclusive Measurement of Diffractive Deep
D lf f raction -Inelastic Scattering at HERA”

Hl1prelim-12-031 “Normalised Multi-Jet Cross Sections using
Regularized Unfolding and Extraction of a (M) in DIS at HERA”

DESY-11-248 “Measurement of Inclusive and Dijet D* Meson
Cross Sections in Photoproduction at HERA”

DESY-12-059 “Measurement of Beauty and Charm Photoproduction 3
using Semimuonic Decays in Dijet Events at HERA”
Since last PRC meeting:

- 4 new publications
- 2 new preliminary results
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Inclusive

Final luminosity for HERA II oesv-i2

New approach to measure luminosity:
QED Compton scattering:

P

-

- e and Y with a sizable transverse momenta

- use main detector

- independent of the beam optics o
- clear signature §
Q
complication: §
- small (~50 pb) cross section 3
- need to control many §
different background =
contributions

D

1.5 2
PI"** [GeV]
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Inclusive

Final Iuminosily fOl‘ HERA II ossvi206

Uncertainty contributions to this
luminosity measurement:

For the full HERA II data sample: Experimental uncertainties 1.4%

_ ~1, 510 Background uncertainties ~ 1.2%
fff(t)dt SRl e QEDC theory uncertainties 1.1%

Statistical uncertainty 0.8%
Total uncertainty 2.3%

Improved precision compared to previously used 3.4% for HERA II data

Luminosity measured with final precision, will be propagated to all HERA II analyses
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Inclusive

First measurement of F "*  upeiniz.10

Final luminosity and polarisation value is used in a new inclusive DIS measurement

“(P,)—o" (P Y ?
o”(P)—o7 R)z +a‘—v XF) —— ;CQ ~(v,+a)xF3]
P,— Py Q’ +M Y, Q+M,

H1 Preliminary
y Z eXChange inte[‘ference Q% = 200 GeV? Q = 250 GeV? Q% =300 GeV? Q2 = 400 GeV?

contribution to F, o

Q? = 500 GeV? Q? = 650 GeV? Q? =800 GeV? Q? = 1000 GeV?

. Z
To directly extract F}~ we need:

e"(PL)
e (PL) , . . .
e+ ( P R) i + Q? = 1200 GeV? _ @ = 1500 GeV? _ Q% = 2000 GeV? _ @ = 3000 GeV?
e (PR) ol
First extraction of I gz t Fsoment | Gmment | Gmand | .QHl‘*‘::‘r’;‘j;
o S S S $0ene . POEA o |

HERA II

107! 107! 107 10

X
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Inclusive

First measurement of F "*  upeiniz.10

Final luminosity and polarisation value is used in a new inclusive DIS measurement
o (P,)—0" (P Y_ ?
(Pu) ( R)— +a‘—v xF)— ;CQ ~(v,+a)xF3]
P,— Py Q° +M Y, Q+M,

H1 Preliminary

Y Z exchange interference

contribution to F F T Transformed to Q* = 200 GeV?
2 1
L e HI prelim.
. YZ — PDF fit (Q? = 200 GeV?)
To directly extract I, we need: N - PDF fit (Q* = 1500 GeV?)
e*(PL) BN
e (PL) 0.5
e’(PR) -
e (PR) I -
g
. . V4 i ==
First extraction of F) 0 R S .
10 X
All measurements can be transferred
2 . c c
to a common Q° value Paper in the publication procedure
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Diffraction

Inclusive diffraction in DIS ossvizo0m)

Inclusive DIS:

- scattered electron

< hadronic final state

Typical DIS event

10% of all low-x events are diffractive:

two distinct final states
Xand Y:

scattered electron

hadronic final state X

elastic scattered proton
(its low mass excitation)

Gap in
rapidity

Large Rapidity Gap (LRG) selection
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Inclusive diffraction in DIS ossviz0m)

Recent H1 results:
- HERA II analysis
- combined with HERA I measurement

Results consistent with the previous H1
LRG results

Uncertainty significantly reduced

Final word from H1 on diffraction
using LRG

Measurement can be used
in determination of diffractive PDFs
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Diffraction

Inclusive diffraction in DIS ossviz0m)
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Qo
Normalised multi-jet cross sections

ial glazz
S S

Migration Matrix

Multi-jet cross section directly sensitive
to the strong coupling constant O

New measurement profits from an improved
HFS calibration with uncertainty of 1%

Unfolding method employed to extract
multi-jet cross sections in order to
reduce model uncertainty

Simultaneous extraction of:

Trijet cross sections
Dijet cross sections
Inclusive jet cross sections

Inclusive DIS cross sections\

Full correlation matrix calculated

(important for fits)
D

(H1prelim-12-031)

Trijet
Q% <pr>a. Y.
/ Trijet—cuts
> Dijet
/i’ / sz {pT>2n yr
e | — ] Dijet-cuts
5
Incl. Jet
P Q%Y. ()

DIS-

Events
Q2%y)

Reconstructed
jets without match
to generator level

Reconstructed
Dijet events which
are not generated

as Dijet event

Reconstructed
Trijet events

which are not
generated as

Trijet event

Detector level
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Measured cross sections

Qo
Normalised multi-jet cross sections

- very good statistical precision 10"
- low systematic uncertainty

- in good agreement with a prediction 108k

from NLO QCD

a.(M,)=0.1163+0.0011 (exp)

H1 norm. multijets at high Q°
H1prelim-12-031

World average
S. Bethke, Eur. Phys. J. C64, 689 (2009)

(H1lprelim-12-031)
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Heavy Flavour

Open Charm in photoproduction ossv.iis

Heavy flavours dominantly produced in boson-gluon fusion . .
D* selection via decay channel:

e
D*i_>D0T[i_)K1T[1T[i \{—q D*

iy
o
)
1

=

dG/de [nb/GeV]

—h
=

norm
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———
e Data
=:FMNR

=GMVFNS
“MC@NLO

L
k.

va

PR T N T T T N
10 12

p,(D*) [GeV]
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In photoproduction Q* ~ 0: i
m_and p_ provide scale R
c T p > X,

for pQCD calculation

Cross sections well described by NLO calculations

Experimental data much more precise than theory
predictions
(dominant uncertainty due to scale variations)



Heavy Flavour

Open Charm in photoproduction ossv.iis

Heavy flavours dominantly produced in boson-gluon fusion

D* + jet selection (A@) gives sensitivity to parton dynamics \Z%/ D* jet

o]

(intrinsic k_ of a gluon in a proton: CASCADE)

A

§ L3 " oData  y44 I F o -IDatal | H1 _
B ¢ ** PYTHIA H 1 1 F Z
2 — CASCADE -+ F ZMC@NLO N
g Lk - //¢/Z
<107'E 4 F E
% ...... ¥ - - /,.///}////}
2 1 [
10°F f ! 3 F I E
S N
E T T T T T T T T T T T T
S 15 : ' : :
o 1 — .. o Models fail to describe all the
1 e e a2 I | o %%« R Zs o ) . .
051 ................. Fr _ __W I | details of charm jet production
0 50 {00 150 ~ 0 50 100 150
|Ag| [ded] |Ag| [deg]
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Heavy Flavour

Beauty and Charm photoproduction

(DESY-12-059)

Beauty and charm production measured with two jets and a muon
Very precise flavour separation based on multivariate analysis
(variables sensitive to lifetime and mass of b-hadrons)

H1 Cross section: ep— ebbX— ejjuX H1 Cross section: ep— ecCcX— ejjuX
% B A H1 Data 06/07 % n A H1 Data 06/07
o — PYTHIA (0] i — PYTHIA i
= & -+ CASCADE = - .. CASCADE
e "1 2 _ e S .
Q 10F.bte HERWIG . 3 . 5 HERWIG
:_ T === MC@NLO :_ 10F - -- MC@NLO 4
o a~ E
o T
~
Q o)
© o]
1 -
- e g = 1 SEHAER IR HH RIS, SH Ao
I 1 1 1 L I 1 1 1 1
C 1 1 | 1 1 1 1 ] 1 1 1 1 .
5 10 . 15 5 10 15
beauty PT [GeV] charm P'LIE [GEV]

Predictions in a reasonable agreement with measurement
Precision of the measurement better than NLO calculation precision
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~ HERAFiter
HERAFitter Platform

Legacy of HERA preserved in a long-term project HERAFitter
HERAPFitter is a ready QCD platform to analyse new data in context of PDFs
It is now publicly available under GNU General Public License

\&

The code was originally used to determine HERAPDF

Package developers:

- H1 and ZEUS members
- LHC experiments

- Theory groups

Modular strategy adopted

- independent development of separate modules HERAFitter ]
- new modules can be added fairly easy

User PDF

Krzysztof Nowak, H1, DESY PRC meeting, 26.04.2012 18



GincxQ)

HERAFitter Platform

experimental data

Data: HERA, Tevatron, LHC,
fixed target experiments

Processes:

Inclusive DIS, Jets, Diffraction

Drell-Yan, Top production
W and Z production

~

/

—

a0

HERAFitter

Krzysztof Nowak, H1, DESY PRC meeting, 26.04.2012
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HERAFitter Platform

experimental data

Data: HERA, Tevatron, LHC,
Qﬂ T T fixed target experiments
; P Processes:
ST i Inclusive DIS, Jets, Diffraction
-t m:;{% Drell-Yan, Top production
\\» e W and Z production

~

-

[theory calculations

Heavy Flavour schemes:
Jets, W, Z.:

Top:

Evolution:

Other:

.

MSTW, CTEQ, ABM
FastNLO, Applgrid
Hathor

QCDNUM, kT scheme

NNPDF reweighing
Dipole model

/
N

/

Active and committed contributions from all the involved theory groups,

regular participation in meetings, etc.

—

—

a0

HERAFitter

A g
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experimental data

W and Z production

Data: HERA, Tevatron, LHC,
Qﬂ T T fixed target experiments
P
A Processes:
S Inclusive DIS, Jets, Diffraction
o % @ ""'Mu *HH& x=0.08 .
b Drell-Yan, Top production
U

~

-

[theory calculations

Heavy Flavour schemes:
Jets, W, Z.:

Top:

Evolution:

Other:

.

MSTW, CTEQ, ABM
FastNLO, Applgrid
Hathor

QCDNUM, kT scheme

NNPDF reweighing
Dipole model

/
~

/

—
—

a0

HERAFitter

ULl

A g

- HERAFiter
HERAFitter Platform

O xg ( 0.05)

xS (x 0.05)

Parton Density
Functions
\ (PDF, DPDF, uPDFS) /

Theoretical cross
sections

Comparisons to other
PDFs (lhapdf)

Active and committed contributions from all the involved theory groups,
regular participation in meetings, etc.
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HERAFitter Platform

It is an open source project with the first beta release accessed through the HEPFORGE site:

http://projects.hepforge.org/herafitter

HERAFiL /. /Meeting20._» HERAFil { /Mesting30  » HERAFi /_/Meeling20. » HERAFiL /. Mesting20. » HERAFiter

Wikl H 0 Bes ol mES
ey HERAFitter

RecentChanges

FindPage | Welcome to HERAFitter Project

HelpContents

HERAFitter HERAFitter is a QCD Fit Package used to determine HERAPDFs and it is part of the HERAPDF project @ hiips:/www.desy.de/h1zsus.
— \ Downloads of HERAFItter software package

ge
Immutable Page

The HERAFitter beta releases can be accessed here upon registration. Everyone is free to register. To register, please log in (upper right corner) by creating an account (firsthamelastname, example:
Info

JohnSmith) and send your request and login name to B herafitter-help@desy.de.
Subscribe

Add Link | HERAFitter Meetings
Attachments
More Actions:

J = User's Meetings: monthly meetings to enhance communication between

users and developers (open access)
= Developers Meeting: technical weekly meetings to ensure

communication among developers (restricted access)

‘ Developers Info (restricted to developers)

Internal Developments

‘ Getting help

Send email to E herafitter-help@desy.de

Method of communication:
Mail-support: herafitter-help@desy.de
Weekly developers meetings

https://znwiki3.ifh.de/HER AFitter/HER AFitterInternal/FitForumMeetings
Monthly users' meetings

https://znwiki3.ifh.de/HERAFitter/HER AFitterMeetings

Krzysztof Nowak, H1, DESY PRC meeting, 26.04.2012
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- HERAFiter
HE RAFitter timeline

HERAFitter workshop
in Marseille

¢
/£

First beta

release K

Beta 2
/ [ release }

e =8 e AN AN N
g2 868 g3 S3 23
NN N N LS 2 <
) (e . . N
Presentation to the First LHC publication T T e tees | ATLAS
LHC community using HERAFitter DR e
K o MSTW08 -
v CT10 (NLO)
[l total uncertaint
aerV 1203 405 1 Ie><perimlental u?certaint)ll | |
\ ) ) 02 0 02 04 06 038 1 12 1.4 /
fs
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HERAFitter timeline
\ /Next goal: N

Stable release together with
HERAPDEF2.0

Longer perspective:

Global benchmarking platform

A ‘ \\for PDFs and QCD W
First beta HERAFitter workshop Beta 2
v o o
release \ in Marseille / release
r-ik= -l N = N Y
Q. Q Qo Qo c S
) ) @
38 &°% 8 2] <%
: : Sy ~
Presentation to the First LHC publication [ oo oo ewihess  arias
LHC community using HERAFitter e
| e
arxXiv:1203.4051 02 0 02 04 06 08 1 12 14
- v/
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Summary

H1 Collaboration well on track, ~25 ongoing analyses, several new results presented
- Final luminosity analysis for HERA II

- First ever measurement of F2yZ

- Final inclusive diffraction in DIS
- Very active Heavy Flavour and QCD groups

HERAFitter team very active
- Recognition in the PDF community
- Rapidly grown to be a global initiative
- Active participation of many theory groups
- Used as PDF fitting tool in both ATLAS and CMS

@ Krzysztof Nowak, H1, DESY PRC meeting, 26.04.2012
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