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WG6: Spin / 0

Beam spin asymmetry of neutral pion in semi-inclusive electro-
production

Author: Zhun Lu!

Co-author: Wenjuan Mao *

'S
% Department of Physics, Southeast University, Nanjing 211189 China

Corresponding Author: zhunlu@seu.edu.cn

We study the beam spin asymmetry A?I{]m in semi-inclusive 7° electroproduction contributed by
the T-odd twist-3 distribution function g* (=, k2.).

We calculate this transverse momentum dependent distribution function for the u and d quarks
inside the proton in a spectator model including the scalar and the axial-vector diquark components.
Using the model results, we estimate the asymmetry A?I(l](bh in ep — €'m°X process in which the
lepton beam is longitudinally polarized. The model prediction is compared with the data measured
by the CLAS and the HERMES Collaborations and it is found that our numerical results agree with
experimental data reasonably. Especially, our results can well describe the CLAS data at the region
where the Bjorken z and the pion transverse momentum is not large. We also make prediction on

the asymmetry ASLi?J‘bh in 70 electroproduction at CLAS12 using the same model calculation.

WG4: QCD and HFS / 2

High precision measurement of the form factors of the semilep-
tonic decays K+- -> pi0 1+- nu (K13)

Author: Dmitry Madigozhin™™

Corresponding Author: dmitry.madigozhin@cern.ch

Semileptonic kaon decays offer the most precise determination of the
CKM matrix element [Vus|. The experimental precision is however
limited by the knowledge of the form factors of this decay, since

these enter both the phase space integral and the detector

acceptances.

The NA48/2 experiment presents new measurements of the form factors of
the semileptonic decays of charged kaons, based on 4.3 million Ke3 and
3.5 million Kmu3 decays, both with negligible background. The result
matches the precision of the current world average on the vector and
scalar form factors and allows to significantly reduce the form factor
uncertainty on [Vus|. In addition, the comparison of both channels

sets tight constraints on lepton flavor violation and other possible

new physics.

WG7: Future experiments / 4

Prospects for K->p+nunu observation at CERN

Author: Cristina Lazzeroni'

! University of Birmingham (GB)
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Corresponding Authors: antonio.cassese@cern.ch, cristina.lazzeroni@cern.ch

The rare decays K->pnn are excellent processes to make tests of new physics at

the highest scale complementary to LHC thanks to their theoretically cleaness.
The NA62 experiment at CERN SPS aims to collect of the order of 100 K+->p+nunu
events in two years of data taking, keeping the background at the level of 10%.
Part of the experimental apparatus has been commissioned during a technical

run in 2012. The physics prospects and the status of the experiment will be
reviewed.

WG5: Heavy Flavours / 8

Measurement of Beauty and Charm Photoproduction at HERA

Author: . H1 Collaboration'

! DESY

Corresponding Authors: karin.daum@desy.de, daum@mail.desy.de

The cross section for ep -> e b\bar{b} X in photoproduction is measured with the H1 detector at the
ep-collider HERA. The decay channel b\bar{b} -> ee X’ is selected by identifying the semi-electronic
decays of the b-quarks. The total production cross section is measured in the kinematic range given
by the photon virtuality Q"2 <= 1 GeV"2, the inelasticity 0.05 <= y <= 0.65 and the pseudorapidity
of the b-quarks |eta(b)|,|eta(\bar{b})| <= 2. The differential production cross section is measured as a
function of the average transverse momentum of the beauty quarks < P_T(b) > down to the threshold.
The results are compared to next-to-leading-order QCD predictions.

Measurements of cross sections for beauty and charm events with dijets and a muon in the photopro-
duction regime at HERA are presented. The data were collected with the H1 detector and correspond
to an integrated luminosity of 179 pb*{-1}. Events with dijets of transverse momentum P_T"{jet1}
> 7 GeV and P_T"{jet2} > 6 GeV in the pseudorapidity range -1.5< \eta"{jet} < 2.5 in the laboratory
frame are selected in the kinematic region of photon virtuality Q"2 < 2.5 GeV"2 and inelasticity 0.2
<y < 0.8. One of the two selected jets must be associated to a muon with P_T"{\mu} > 2.5 GeV in
the pseudorapidity range -1.3 < \eta"{\mu} < 1.5. The fractions of beauty and charm events are deter-
mined using the impact parameters of the muon tracks with respect to the primary vertex and their
transverse momentum relative to the axis of the associated jet. Both variables are reconstructed
using the H1 vertex detector. The measurements are in agreement with QCD predictions at leading
and next-to-leading order.

WG2: Low x and Diffraction / 9

Combined inclusive diffractive cross sections measured with for-
ward proton spectrometers in deep inelastic ep scattering at HERA

Author: . H1 and ZEUS Collaborations’

! DESY
Corresponding Authors: jan.olsson@desy.de, daum@mail.desy.de
A combination of the inclusive diffractive cross section measurements made by the H1 and ZEUS
Collaborations at HERA is presented. The analysis uses samples of diffractive deep inelastic ep

scattering data at a centre-of-mass energy sqrt(s) = 318 GeV where leading protons are detected by
dedicated spectrometers. Correlations of systematic uncertainties are taken into account, resulting
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in an improved precision of the cross section measurement which reaches 6% for the most precise
points. The combined data cover the range 2.5 < Q2 < 200 GeV2 in photon virtuality, 0.00035 <
xIP < 0.09 in proton fractional momentum loss, 0.09 < |t| < 0.55 GeV2 in squared four-momentum
transfer at the proton vertex and 0.0018 < beta < 0.816 in beta = x/xIP, where x is the Bjorken scaling
variable.

WG1/5: Structure Functions and Heavy Flavours / 10

Combination and QCD Analysis of Charm Production Cross Sec-
tion Measurements in Deep-Inelastic ep Scattering at HERA

Author: . H1 and ZEUS Collaborations’

! DESY

Corresponding Authors: achim.geiser@desy.de, daum@mail.desy.de

Measurements of open charm production cross sections in deep-inelastic ep scattering at HERA
from the H1 and ZEUS Collaborations are combined. Reduced cross sections sigma_red"{c\bar{c}}
for charm production are obtained in the kinematic range of photon virtuality 2.5<Q2<2000 GeV2
and Bjorken scaling variable 0.00003<x<0.05. The combination method accounts for the correlations
of the systematic uncertainties among the different data sets. The combined charm data together
with the combined inclusive deep-inelastic scattering cross sections from HERA are used as input
for a detailed NLO QCD analysis to study the influence of different heavy flavour schemes on the
parton distribution functions. The optimal values of the charm mass as a parameter in these different
schemes are obtained. The implications on the NLO predictions for W*{\pm} and Z production cross
sections at the LHC are investigated. Using the fixed flavour number scheme, the running mass of
the charm quark is determined.

WG2: Low x and Diffraction / 11

Saturation, coherence and exclusive final states

Author: Krzysztof Kutak’

! Instytut Fizyki Jadrowej Polskiej AkademiiNauk

Corresponding Author: krzysztof kutak@ifj.edu.pl

Motivated by p-Pb experiments at Large Hadron Collider which require both knowledge of gluon
densities accounting for saturation and for processes at a wide range of p; we study basic momentum
space evolution equations of high energy QCD factorization. Solutions of those equations might be
used to form a set of gluon densities to calculate observables in generalized high energy factorization.
Moreover in order to provide a framework for predictions for exclusive final states in p-Pb scattering
with high p; we rewrite the equation for the high energy factorizable gluon density in a resummed
form. The resummed equation is then extended to account for colour coherence. This introduces an
external scale to the evolution of the gluon density, and therefore makes it applicable in studies of
final states.

We present solutions of obtained equations as well as discuss their properties.

WG4: QCD and HFS / 12

Page 3



XXI International Workshop on Deep-Inelastic Scattering and Related -+ / Book of Abstracts

Study of Feynman Scaling in Very Forward Neutron and Photon
Production in Deep-Inelastic Scattering at HERA

Author: Hamlet Zohrabyan'

' DESY
Corresponding Author: hamlet.zohrabian@desy.de

Measurements of very forward neutron and photon production as a function of Feynman-x in deep-
inelastic ep scattering at HERA are presented. The data are taken with the H1 detector in the years
2006 and 2007 and correspond to an integrated luminosity of 126 pb*-1. The analysis covers the range
of negative four momentum transfer squared at the positron vertex 6<Q2<100 GeV"2, inelasticity
0.05<y<0.6 and the centre-of-mass energy of the virtual photon-proton system 70<W<245 GeV. The
dependence of cross sections on W is investigated. The cross sections are compared to the predictions
of DIS models and models of the hadronic interactions of high energy cosmic rays.

WG2: Low x and Diffraction / 14

On a relation between production processes and total cross sec-
tions

Author: Stephane Munier’

! Ecole polytechnique
Corresponding Author: stephane.munier@cpht.polytechnique.fr

Perturbative QCD is the appropriate tool to describe many important properties of the inclusive
observables measured at electron-proton (or ion) colliders, such as the energy dependence of the
total cross sections in well-chosen kinematical regions. This is because the electron may effectively
be replaced by its cloud of photons, whose virtualities provide a hard scale.

At hadron colliders instead, there is no hard scale in the initial state. Therefore, the observables one
may compute perturbatively involve the production of jets, and thus belong to a quite different class
of observables.

However, it turns out that there is a formal relation between production processes and total cross
sections, enabling one to apply calculations of the latter to the former. We will review this relation,
and present our recent proof that it holds at next-to-leading order.

WG1/7: Structure Functions and Future Experiments / 15

Theoretical foundations of the quantum statistical approach to
parton distributions and recent results

Author: Jacques SOFFER'

Co-authors: Claude BOURRELY %; Franco BUCCELLA *

! Temple University, Philadelphia, PA USA
2 Aix-Marseille Université, Marseille, France

3 INFN, Napoli, Italy
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Corresponding Author: jacques.soffer@gmail.com

The theoretical foundations of the quantum statistical approach to parton distributions are reviewed
together with the phenomenological motivations from a few specific features of Deep Inelastic Scat-
tering data. The chiral properties of QCD lead to strong relations between quarks and antiquarks
distributions and automatically account for the flavor and helicity symmetry breaking of the sea.
We are able to describe both unpolarized and polarized structure functions in terms of a small num-

ber of parameters. The extension to include their transverse momentum dependence will be also
considered.

WG4: QCD and HFS / 16

Scale Invariant Resonance Tagging in Multijet Events and New
Physics Searches in Higgs pair productio

Author: Juan Rojo Chacon'

' CERN
Corresponding Author: juan.rojo@cern.ch

We study resonant pair production of heavy particles in fully hadronic
final states by means of jet substructure techniques.

We propose a new resonance tagging strategy that smoothly interpolates
between the highly boosted and fully unboosted regimes, leading to
approximately constant signal efficiencies and background rejection
factors for the whole allowed mass range.

As a case study, we apply this technique to pair production of

Standard Model Higgs bosons decaying into b quark pairs in generic
New Physics theories, using Radion and Graviton production in warped
extra dimensions models as benchmark scenario.

WG?7: Future experiments / 18

ATLAS Upgrades Towards the High Luminosity LHC: extending
the discovery potential

Author: ATLAS Collaboration ATLAS Collaboration'

' CERN
Corresponding Authors: silvia.miglioranzi@cern.ch, andrey.loginov@cern.ch

After successful LHC operation at the center-of-mass energy of 7 and 8
TeV in 2011 and 2012, plans are actively advancing for a series of
upgrades, culminating roughly 10 years from now in the high luminosity
LHC (HL-LHC) project, delivering of order five times the LHC nominal
instantaneous luminosity along with luminosity levelling. The final

goal is to extend the data set from about few hundred fb-1 expected

for LHC running to 3000 fb-1 by around 2030. Current planning in ATLAS
also has significant upgrades to the detector during the consolidation

of the LHC to reach full LHC energy and further upgrades to
accommodate running already beyond nominal luminosity this decade. The
challenge of coping with HL-LHC instantaneous and integrated
luminosity, along with the associated radiation levels, requires

further major changes to the ATLAS detector. The designs are

developing rapidly for an all-new inner-tracker, significant upgrades
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in the calorimeter and muon systems, as well as improved triggers and
data acquisition. This presentation summarises the various
improvements to the ATLAS detector required to cope with the
anticipated evolution of the LHC instantaneous luminosity during this
decade and the next.

WG1: Structure Functions / 19

The CJ12 parton distributions
Author: Alberto Accardi'

Co-authors: Joseph Owens ?; Wally Melnitchouk *

' Hampton U. and Jefferson Lab

? Florida State University

? Jefferson Lab

Corresponding Author: accardi@jlab.org

I present three new sets of next-to-leading order parton distribution functions (PDFs) determined by
global fits to a wide variety of data for hard scattering processes. The analysis includes target mass
and higher twist corrections needed for the description of deep inelastic scattering data at large x and
low Q"2, and nuclear corrections for deuterium targets. The PDF sets correspond to three different
models for the nuclear effects, and provide a more realistic uncertainty range for the d quark PDF

compared with previous fits. Applications, in particular to weak boson production at colliders will
also be discussed.

WG1/3: Structure Functions and Electroweak Physics / 20

Electroweak corrections to Parton distributions

Author: Stefano Carrazza'

' CERN
Corresponding Author: stefano.carrazza@cern.ch
Electroweak corrections to hadron collider processes become
relevant at the level of precision reached by present-day LHC
experiments. I will provide a brief discussion of the impact of
electroweak corrections to parton distributions, concentrating on QED

corrections to parton evolution equations, and a preliminary
assessment of their impact.

WG1/5: Structure Functions and Heavy Flavours / 21

Impact of scheme dependence in PDFs on measurable quantities

Authors: Aleksander Kusina'; Fred Olness'

! Southern Methodist University
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Corresponding Author: aleksander.kusina@ifj.edu.pl

We analyze the impact of heavy flavors treatment in parton distribution
functions (PDFs) on measurable quantities like DIS structure functions.
We compare predictions obtained using ACOT scheme PDFs with different
number of active flavors and results of fix-flavor-number scheme.

We propose a correction factor that can be applied to calculations

carried in the fix-flavor-number scheme but using 5-flavor PDFs.

WGS6: Spin / 22

Universality of TMD distribution functions

Author: Maarten Buffing'

Co-authors: Asmita Mukherjee 2. Piet Mulders *

' VU University Amsterdam / Nikhef
2 [IT Bombay
* VU University

Corresponding Author: maarten.buffing@desy.de

We introduce transverse momentum dependent parton distribution functions (TMDs) for quarks and
gluons with definite rank. The rank refers to the azimuthal dependence corresponding to the ten-
sorial structure in transverse momenta multiplying universal functions only depending on x and
pT"2. In this way only a finite number of functions of definite rank remains for a target with the
number depending on its spin. Gauge links, required for color gauge invariance, enter in the ex-
plicit description of the matrix elements corresponding to these TMDs and account for their process
dependence. In this way a general gauge link dependent function is expressed in the universal set,
where all process (i.e. gauge link) dependence is isolated in gluonic pole prefactors multiplying the
universal TMDs of definite rank.

WG6: Spin / 24

Probing Ag(z) at Low x with the PHENIX detector

Author: Mickey Chiu'

' Brookhaven National Lab
Corresponding Author: chiu@bnl.gov

Determining the contribution of gluon spin to the proton’s total spin is one of the crucial ingredients
in resolving the proton spin puzzle. Hints from recent measurements of double longitudinal asym-
metries (A1) from the Relativistic Heavy Ion Collider (RHIC) suggest Ag is non-zero at moderate
values of Bjorken 2 ~ 10~2. In the PHENIX experiment at RHIC, we have a forward PbW Oy elec-
tromagnetic calorimeter, the MPC, with acceptance in the region 3.1 < || < 3.9, and sensitivity to
Ag down to Bjorken = ~ 10~3. It is important to probe down to low-x since much of the gluon spin
contribution to the proton may come from lower x. We will present the status and challenges of the
PHENIX measurement of the double longitudinal spin asymmetries, Ay j,, from longitudinally polar-
ized proton collisions at center of mass energies of 200, 500, and 510 GeV taken over the 2009-2012
period.
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WG6: Spin / 25

Recent HERMES Results on DVCS and Associated Processes

Author: Sergey Yaschenko'

' DESY
Corresponding Author: sergey.yaschenko@desy.de

Hard exclusive leptoproduction of real photons, Deeply Virtual Compton Scattering (DVCS), is one
of the theoretically cleanest processes to access Generalized Parton Distributions (GPDs). The theo-
retical framework of GPDs includes information on the correlated transverse spatial and longitudinal
momentum distributions of partons in the nucleon. In addition, GPDs may provide a way to investi-
gate the contribution of quark orbital angular momentum to the spin of the nucleon. The HERMES
experiment at DESY, Hamburg, collected unique data on DVCS utilizing the HERA polarized elec-
tron or positron beams with an energy of 27.6 GeV and longitudinally and transversely polarized or
unpolarized gas targets (H, D or heavier nuclei). The azimuthal asymmetries measured in the DVCS
process allow access to the imaginary and/or real part of certain combinations of GPDs. For the
last two years of HERA running, the HERMES collaboration installed a recoil detector to improve
the selection of DVCS events by direct measurement of the recoil protons. An overview of recent
HERMES results on DVCS is presented including results on DVCS and associated processes ep ->
e gamma p pi0 and ep -> e gamma n pi+ in the Delta-resonance region obtained with the recoil
detector.

WG4/5: Heavy Flavours, QCD and Hadronic Final States / 26

Double parton interactions in double J/Psi production at LHC

Author: Nikolay ZOTOV"

! SINP, Moscow State University

Corresponding Author: zotov@theory.sinp.msu.ru

The talk is based on the results of our publications [1]. First of all we show that

the contribution from double parton scattering to the inclusive production of heavy
meson pairs is comparable with the conventional single parton scattering mechanism
at the LHC energy. Then we focus on the problem of disentangling the single (SPS)
and double (DPS) parton scattering modes in the production of J/ pairs at the LHC
conditions. Our analysis is based on comparing the shapes of the differential cross
sections and on studing their behavior under imposing kinematical cuts. We come

to the conclusion that disentangling the SPS and DPS modes is rather difficult on

the basis of azimuthal correlations, while the rapidity difference looks more promising,
provided the accsptence of the experimental detectors has enough rapidity coverage.
References

[1] S.P. Baranov, A.M. Snigirev and N.P. Zotov, Phys Lett. B 705 (2011) 116;

S.P. Baranov, A.M. Snigirev and N.P. Zotov, A. Szczurek and W. Scafer, DESY 12-183,
arXiv:1210.1806 [hep-phl].

WG6: Spin / 27

Single-spin asymmetry for forward neutron production

Author: Jacques SOFFER'

Co-authors: Boris KOPELIOVICH ?; Irina POTASHNIKOVA ?; Ivan SCHMIDT *
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! Temple University, Philadelphia, PA USA

2 Universidad Tecnica Federico Santa Maria, Valparaiso,Chile
Corresponding Author: jacques.soffer@gmail.com

The transverse single-spin asymmetry of neutrons produced at forward

rapidities in polarized pp collisions is calculated by means of an interesting interference mechanism
and compared with a large effect

observed from recent measurements by the PHENIX experiment at RHIC.

WG3: Electroweak and Searches / 28

The resummation of the low-phistar domain of Z production

Authors: Andrea Banfi'; Lee Tomlinson?; Mrinal Dasgupta3; Simone Marzani*

! University of Freiburg
% University of Manchester (GB)
* Manchester University

* IPPP / Durham University
Corresponding Author: lee.tomlinson@cern.ch

The presence of large logarithms in QCD corrections to observables spoils the validity of a calcu-
lation truncated at finite order and calls for an all-orders approach. The QT spectrum of massive
lepton pairs, produced in hadron colliders by the Drell-Yan mechanism, has received a great deal
of attention in electroweak phenomenology. We present and discuss a next-to-next-to-leading log
(NNLL) resummed calculation of a related observable, namely phistar, that was recently introduced
because of its distinct experimental advantages, but which is nonetheless sensitive to similar physics:
soft-collinear gluon emission in the initial state. We also present various comparisons to collision
data at Tevatron and the LHC.

WG7: Future experiments / 29

Looking at the photoproduction of massive gauge bosons at the
LHeC

Author: Magno Machado'

Co-author: Cristiano Brenner Mariotto *

! IF-UFRGS
® FURG

Corresponding Author: magnus@if.ufrgs.br

In this contribution we investigate the photoproduction of massive gauge bosons, W* and Z°, as
part of relevant physics topics to be studied in the proposed electron-proton collider, the LHeC.
The estimates for production cross sections and the number of events are presented. In addition,
motivated by the intensive studies to test the deviations from the Standard Model at present and
future colliders, we discuss the W asymmetries and perform an analysis on the role played by
anomalous W W+ coupling.
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WG1: Structure Functions / 30

Measurement of high-Q2 neutral current deep inelastic e+p scat-

tering cross sections with a longitudinally polarised positron beam
at HERA

Author: Olaf Behnke'

' DESY
Corresponding Authors: ian.brock@cern.ch, obehnke@mail.desy.de

The cross sections for neutral current deep inelastic scattering in
e+p collisions with a longitudinally polarised positron beam have been
measured using the ZEUS detector at HERA. The single-differential
cross-sections dsigma/dQ2, dsigma/dx and dsigma/dy and the
double-differential cross sections in Q2 and x are measured in the
kinematic region Q2 > 185 GeV2 for both positively and negatively
polarised electron beams and for each polarisation state separately.
The measurements are based on an integrated luminosity of 136 pb-1
taken in 2006 and 2007 at a centre-of-mass energy of 318 GeV.

The structure functions xF_3 and xF_3"{\gammaZ} are determined
by combining the e+p results presented in this analysis

with previously measured e-p neutral current data.

The measured cross sections are compared to the predictions

WG3: Electroweak and Searches / 31

Search for First-Generation Leptoquarks at HERA

Author: Olaf Behnke'

' DESY
Corresponding Authors: katarzyna.wichmann@desy.de, obehnke@mail.desy.de

A search for first generation leptoquarks was performed in

polarized electron-proton collider data

recorded with the ZEUS detector at HERA in the years 2003-2007.

They were analyzed for final states with an electron and jets or with
missing transverse momentum and jets and a search for resonance structures
or other deviations from the Standard Model predictions

in the spectra of the invariant mass of lepton and jets was performed.
No evidence for leptoquark signals was found. The data were combined
with the previously taken data at HERA corresponding to an integrated
luminosity of 0.5fb-1 and limits were set on the Yukawa coupling
lambda as a function of the leptoquark mass for different

leptoquark types within the Buchmueller-Rueckl-Wyler model.

WG3/4: QCD, Hadronic Final States and Electroweak Physics / 32

Production of Z0 bosons in elastic and quasi-elastic ep collisions
at HERA

Author: Masahiro KuzeN°"
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Corresponding Author: masahiro.kuze@gmail.com

A search for events ep-> ep Z0 has been performed in ep collisions

at HERA using the ZEUS detector. The search is based on the entire HERA-I
and HERA-II data set, amounting to 0.49 fb-1 of integrated luminosity.

The Z0 was searched in the di-jet decay mode with elastic condition
defined by etamax < 3, where etamax

is defined as the pseudorapidity of the energy deposit in the calorimeter
closest to the proton beam direction.

A di-jet mass peak is observed at the Z0 mass and

the number of signal events is extracted from a fit to the mass spectrum.
The elastic Z0 production cross section is determined and compared to the SM
prediction.

WG1/5: Structure Functions and Heavy Flavours / 34

Measurement of D+ production in Deep Inelastic ep Scattering
with the ZEUS detector at HERA

Author: Olaf Behnke'

' DESY
Corresponding Authors: oleksandr.zenaiev@desy.de, obehnke@mail.desy.de

Charm production in deep inelastic ep scattering was measured with the ZEUS detector using an
integrated luminosity of 354 pb-1.

Charm quarks were identified by reconstructing D+ mesons in the D+ —> K- pi+ pi+ decay channel.
Lifetime information was used to reduce combinatorial background substantially. Differential cross
sections were measured in the kinematic region 5<Q2<1000 GeV2, 0.02<y<0.7, 1.5 < p_T(D+)<15
GeV and

leta(D+)| < 1.6, where Q2 is the photon virtuality, y is the inelasticity, and p_T(D+) and eta(D+) are the
transverse momentum and the pseudorapidity of the D+ meson, respectively. Next-to-leading-order
QCD predictions are compared to the data. The charm contribution, F2cc, to the proton structure-
function F2 was extracted.

WG1/5: Structure Functions and Heavy Flavours / 35

Measurement of charm production in DIS with D" mesons and
extraction of F2cc

Author: Olaf Behnke'

' DESY
Corresponding Authors: olena.bachynska@desy.de, olena.bachynska@gmail.com, obehnke@mail.desy.de

Charm production has been measured with the ZEUS detector

in deep inelastic ep scattering at HERA.

The measurement is based on the full reconstruction of the decay chain
D->D0pis, D0->Kpi and exploits the full HERA II statistics.

Differential cross sections have been measured.

The kinematic range is 1.5 GeV < pT(D) < 10GeV, |eta(D)/ < 1.5,
5<Q2<1000GeV2 and 0.02 < y < 0.7.

The observed cross sections is extrapolated to the full pt(D)

and eta(D*) range in order to determine the open-charm contribution,
F2cc(x,Q2) to the proton structure function, F2.
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WG4/5: Heavy Flavours, QCD and Hadronic Final States / 36

Measurement of charm fragmentation fractions in photoproduc-
tion at HERA

Author: Ewald Paul¥®

Corresponding Author: paul@physik.uni-bonn.de

The production of D*, D+, D0, Ds and Lambda_c charm hadrons and
their antiparticles in ep scattering at HERA was studied with

the ZEUS detector using the full HERA II data set.

The measurement has been performed in the photoproduction regime.
The fractions of ¢ quarks hadronising as a particular charm hadron,
f(c -> D, Lambda_c), were derived in the visible kinematic range.

WG4/5: Heavy Flavours, QCD and Hadronic Final States / 37

Production of the excited charm mesons D _1and D 2"* at HERA

Author: Andrii Verbytskyi¥°™

Corresponding Author: andrii.verbytskyi@desy.de

The production of the excited charm mesons D_1(2420) and

D_2(2460) in ep collisions

has been measured with the ZEUS detector at HERA using an integrated luminosity of 373 pb-1.

The masses of the neutral and charged states, the widths of the neutral

states, and the helicity parameter of D_1(2420)"{0} were determined and compared withother measure-
ments and

with theoretical expectations.

The measured helicity parameter of the D_1"0 allows for some

mixing of S- and D-waves in its decay to D+ pi-. The result is also consistent with a pure D-wave
decay.

Ratios of branching fractions of the two decay modes of the D_2(2460)"0 and D_2(2460)"+$ states
were measured and compared with previous measurements.

The fractions of charm quarks hadronising into D_1 and D*_2 were measured and are consistent
with those obtained in

e+e- annihilations.

WGS5: Heavy Flavours / 38

Measurement of Inelastic J/psi and psi’ Photoproduction at HERA

Author: Olaf Behnke'

' DESY
Corresponding Authors: alessandro.bertolin@pd.infn.it, obehnke@mail.desy.de

The double differential inelastic J/psi photoproduction cross section

as function of the squared transverse momentum of the J/psi in bins of the
inelasticity z has been measured in ep collisions with the ZEUS detector
at HERA.

An integrated luminosity of 468 pb-1 was used corresponding
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to the full data sample collected by the ZEUS experiment.

The events were required to have 0.1 < z < 0.9, pt > 1 GeV

and 60 < W < 240 GeV, where pt is the transverse momentum of

the J/psi and W is the photon-proton centre-of-mass energy.

The J/psi mesons were identified through their decay into muon pairs.
The double differential cross section measurements are compared

to the most recent theoretical predictions.

WG4: QCD and HFS / 39

Using 1-Jettiness to Measure 2 Jets in DIS 3 ways

Author: Daekyoung Kang'

Co-authors: Christopher Lee *; Iain Stewart '

' MIT
? LANL

Corresponding Author: kangl@mit.edu

We predict cross sections in deep inelastic scattering (DIS) for the production of two jets—one along
the proton beam direction created by initial state radiation (ISR) and another created by final state
radiation after the hard collision. Our results include fixed order corrections and a summation of
large logarithms up to next-to-next-to-leading logarithmic (NNLL) accuracy in resummed perturba-
tion theory. We make predictions for three versions of a DIS event shape 1-jettiness, each of which
constrains hadronic final states to be well collimated into two jets along the beam and final-state jet
directions, but which differ in their sensitivity to the transverse momentum of the ISR from the pro-
ton beam. We use the tools of soft collinear effective theory (SCET) to derive factorization theorems
for these three versions of 1-jettiness. The sensitivity to the ISR gives rise to significantly different
structures in the corresponding factorization theorems—for example, dependence on either the ordi-
nary or the generalized k L-dependent beam function. We give numerical results for Q2 and x values
explored at the HERA collider, emphasizing that the target of factorization based analyses is to open
the door for higher-precision jet phenomenology in DIS.

WG?7: Future experiments / 40

Exploring Confinement at CERN

Author: Mieczyslaw Witold Krasny'

! Univ. P. et Marie Curie (Paris VI) (FR)
Corresponding Author: mieczyslaw.krasny@cern.ch

It is obvious that the DIS experimental programme needs a new experimental facility to survive. For
such a facility, to be seriously considered, several conditions must be fulfilled:

1. It must address new physics questions (beyond those addressed at
HERA and TJNAF).

2. Its role must be widely recognized as essential for the model
independent interpretation of the LHC experimental results and as
imperative for the LHC precision measurement programme.

3. It must attract not only the HEP community but, equally, the
nuclear physics community.
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4. It must be challenging for the accelerator R&D.
5. It must be “CHEEP”.

None of the the existing proposals: eRHIC, ELIC, and LHeC fulfills all the above criteria. The purpose
of this talk is to argue that a new electron-proton and electron-nucleus collider using the existing SPS
beams (optionally also the PS proton and ions beams), and the polarized electron beam in the range
of 5 to 20 GeV from a newly built Energy Recovery Linac could fulfill all the above criteria.

WG6: Spin / 41

Gluon correlations in the transversely polarized nucleon at twist
three

Author: Kazuhiro Tanaka“°"

We discuss the gluonic correlations in the transversely polarized nucleon, which are relevant to sin-
gle and double spin asymmetries in various hard processes. We explain that the single transverse-
spin asymmetry (SSA) to be observed in the D-meson production with large

transverse-momentum in semi-inclusive deep inelastic scattering, ep! — eDX, is induced by the
three-gluon correlation effects. We present the numerical calculations of the corresponding SSA at
the kinematics relevant to a future Electron

Ion Collider, based on the QCD factorization formula at twist three.

We also clarify the independent degrees of freedom associated with three-gluon correlation effects,
deriving the new exact twist-three relations between the multi-gluon correlators based on the op-
erator product expansion and the QCD equations of motion. As a byproduct of our analysis, we
mention the transverse-spin sum rule as the partonic decomposition of the transverse nucleon spin.
The detail of this work is reported in our recent papers,

Phys. Rev. D85, 114026 (2012) and JHEP1302, 003 (2013).

WG2: Low x and Diffraction / 42

Elastic and proton dissociative J/psi meson photoproduction at
HERA

Author: . H1 Collaboration'

' DESY
Corresponding Authors: nellyg@mail.desy.de, daum@mail.desy.de

Cross sections for elastic and proton dissociative photoproduction of J/ mesons are measured simul-
taneously in electron proton collisions at HERA using the H1 detector. Two data sets are analysed,
one collected at the nominal ep centre-of-mass energy of

sqrt{sf\approx 320 GeV and having an integrated luminosity of 130 pb-1 and one recorded with a
reduced proton beam energy resulting in sqrt{spapprox 225 GeV and corresponding to an integrated
luminosity of L = 10.8 pb-1. Differential cross sections d/dt, where t is the squared four momentum
transfer at the proton vertex, are measured in the range [t| < 1.2 GeV2 for the elastic process and [t| <
8 GeV?2 for proton dissociation. The cross sections are measured as functions of the photon-proton
center-of-mass energy W_{\gamma p} in the ranges 40 — 110 GeV and 25-80 GeV. The results are
compared to previous measurements, and the energy and t-dependences are determined using fits
to the data.

WG4: QCD and HFS / 43
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Description of the ATLAS jet-veto measurement using the Banfi-
Marchesini-Smye equation

Author: Cyrille Marquet™°™

Corresponding Author: cyrille. marquet@cern.ch

I present a new QCD description of the ATLAS jet veto measurement, using the Banfi-Marchesini-
Smye equation to constrain the inter-jet QCD radiation. This equation resums emissions of soft
gluons at large angles, at leading-logarithmic accuracy, and accounts for both the so-called Sudakov
and non-global logarithms. I show that this approach is able to reproduce the fraction of high-
pT forward/backward di-jet events which do not contain additional hard emissions in the inter-jet
rapidity range.

WG2: Low x and Diffraction / 44

Multi-particle production in the CGC framework

Author: Cyrille Marquet™°™

Corresponding Author: cyrille. marquet@cern.ch

Within the Color Glass Condensate (CGC) framework, I will discuss particle production in the colli-
sion of a dilute projectile with a dense hadronic target. For years CGC studies focused on the dipole
scattering amplitude, and it’s evolution towards high energies or small x. One has now reached an
accuracy sufficient to quantitatively describe single inclusive particle production in p+A type col-
lisions, at least in the forward rapidity region, sensitive to the smallest values of x. Recently the
focus has turned to the quadrupole amplitude, necessary to compute the two-particle inclusive case.
Actually in the large-Nc limit, only dipoles and quadrupoles contribute, and I will show that this is
the case irrespectively of the numbers of particles measured in the final state.

WG6: Spin / 45

Spin-density matrix elements in hard exclusive electroproduction
of omega mesons

Author: Bohdan Marianski'

! NCB¥
Corresponding Author: bohdan@fuw.edu.pl

Spin density matrix elements (SDMEs) have been determined for exclusive

w meson production on hydrogen and deuterium targets, in the HERMES

kinematic region of 1.0 < Q2 < 10.0 GeV? and 3.0 < W < 6.3 GeV and

—t' < 0.2 GeV2. The data, from which SDMEs are determined, were accumulated

with the HERMES forward spectrometer during the running period of 1996- 2007 using the
27.6 GeV electron or positron beam of HERA. The resulting SDMEs are compared to those
for p° production. A sizable contribution of unnatural parity exchange amplitudes is
found for exclusive w meson production.

WG2: Low x and Diffraction / 46
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A model for high energy rho meson leptoproduction based on
collinear factorization and dipole models

Author: Adrien Besse'

Co-authors: Lech Szymanowski 2. Samuel Wallon

' LPT Orsay

% Soltan Institute for Nuclear Studies

We discuss the high-energy exclusive electroproduction of rho

mesons, for both longitudinal and transversal polarizations.

The theoretical description of the cross-section is based on the
perturbative calculations of the transition gammal -> rhoL and gammaT
-> rhoT, i.e. impact factors, within the collinear factorization of QCD.
We show how these impact factors can be related to the

dipole-nucleon scattering amplitude. This permits us to rely for
phenomenological estimations on several existing models for the
dipole/nucleon cross-section, already constrained by the fits performed on
DIS inclusive and diffractive structure functions. We will then present
the comparison of our predictions with HERA data.

47

MultiJet Predictions for Higgs Studies

Authors: Jeppe Andersen'; Matthias Neubert’; Thomas Becher®

! IPPP Durham
* Johannes Gutenberg Universitat Mainz

* University of Bern

Using methods from effective field theory, we have recently developed a novel, systematic frame-
work for the calculation of the cross-sections for electroweak gauge-boson production at small and
very small transverse momentum q_T, in which large logarithms of the scale ratio M_V/q_T are re-
summed to all orders. This formalism is applied to the production of Higgs bosons in gluon fusion at
the LHC. The collinear factorization anomaly leads to the dynamical generation of a non-perturbative
scale q_*, which protects the process from receiving large long-distance hadronic contributions. We
present a numerical predictions for the transverse-momentum spectrum of the Higgs boson, finding
that it is quite insensitive to hadronic effects.

WG4: QCD and HFS / 48

Nonperturbative and Parton Shower corrections in matched NLO-
shower event generators

Author: Samantha Katherine Dooling’

Co-authors: Francesco Hautmann %; Hannes Jung 1. Paolo Gunnellini !

! Deutsches Elektronen-Synchrotron (DE)

% Institute of Theoretical Physics
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Corresponding Author: samantha.katherine.dooling@cern.ch

Comparisons of experimental data with theoretical predictions for

collider processes containing hadronic jets rely on shower Monte Carlo event generators to include
corrections to perturbative

calculations from hadronization, parton showering, multiple parton collisions. We examine current
treatments of these

corrections and propose alternative methods to take into account

nonperturbative effects and parton showering in the context of

next-to-leading-order (NLO) event generators. We point out sizeable

parton-showering corrections to jet transverse energy spectra

at high rapidity, and discuss kinematic shifts in longitudinal

momentum distributions from initial state showering in the

case both of jet production and of heavy mass production

at the Large Hadron Collider.

WG2/4: Diffraction and QCD / 49

Mueller Navelet jets at LHC: a clean test of QCD resummation
effects at high energy?

Author: Bertrand Ducloue’
' LPT Orsay

Mueller Navelet jets were proposed 25 years ago as a decisive test of BFKL dynamics at hadron
colliders. We here present a next-to-leading BFKL study of the cross section and azimuthal decor-
relation of these jets. This includes both next-to-leading corrections to the Green’s function and
next-to-leading corrections to the Mueller Navelet vertices. We compare our results with the same
observables obtained within next-to-leading logarithm DGLAP type treatment.

WG4: QCD and HFS / 50

Resummation of clustering logarithms for non-global QCD ob-
servables

Author: Yazid Delenda’

Co-author: Kamel Khelifa Kerfa *

! Université Hadj Lakhdar - Batna
? Université des Sciences et de la Technologie HOUARI BOUMEDIENE

Corresponding Author: yazo1624@yahoo.co.uk

We address the problem of the resummation of Abelian clustering logarithms in QCD jet observables
for jets defined using the kt, CA and SISCone algorithms. We specifically choose the jet mass dis-
tribution as an example and calculate up to O(alpha_s"4) clustering-logarithm coefficients to single
log accuracy. We hence show that these logarithms exhibit a pattern of exponentiation and provide
a resummed result for this distribition including non-global logarithms in the large-N_c limit. We
show that the resummed result we provide here, although does not fully account for all single logs, is
a very good analytic approximation for the fully resummed result obtained using a numerical Monte
Carlo progam.
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WG7: Future experiments / 51

Prospects for the LHeC

Author: Max Klein"°"

Corresponding Author: mklein@hep.ph.liv.ac.uk

An overview is given on the LHeC and its prospects.

WG6: Spin / 52

Hadron multiplicities at the HERMES experiment

Author: Gevorg Karyan'

' AL Alikhanyan National Science Laboratory
Corresponding Author: gevkar@mail.desy.de

The HERMES collaboration has measured charge-separated pion and kaon multiplicities in semi-
inclusive deep-inelastic scattering using a 27.6 GeV electron or positron beam scattering off a hy-
drogen or deuterium target. The results are presented as functions of the Bjorken variable x, the
negative squared four-momentum transfer Q2, a hadron fractional energy z and the hadron’s trans-
verse momentum. These data will be very useful to understand the quark-fragmentation process
in deep-inelastic hadron electro-production and will serve as crucial input in the understanding of
charge/flavour separated fragmentation functions. Furthermore, it provides important information
on the transverse-momentum dependence of hadron production.

WG2/4: Diffraction and QCD / 54

Diffractive dijet photoproduction in ep collisions with a leading
proton at HERA.

Author: Radek Zlebcik™om®

The cross section of diffractive photoproduction processes e+p -> eXp is measured, where the system
X contains at least 2 jets and the proton is tagged in the Very Forward Proton Spectrometer (VFPS)
of the H1 detector. The measurement is performed for untagged photoproduction with Q2 <2 GeV2
in photon virtuality. The results are compared to next-to-leading order QCD calculations based on
diffractive parton distribution functions extracted from measurements of inclusive cross sections in
diffractive deep-inelastic scattering.

WG6: Spin / 55

Extraction of Transversity and Collins functions

Authors: Alexei Prokudin'; Francesco Murgiaz; Mariaelena BoglioneS; Mauro Anselmino?; Stefano Melis’; Um-
berto D’Alesio®

' JLAB
2 INFN, Sezione di Cagliari
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* Univesita’ di Torino & INFN

* Universita’ di Torino & INFN

3 University of Torino and INFN

® University of Cagliari Physics Department

Corresponding Author: melis@to.infn.it

We present a global re-analysis of the experimental data on azimuthal asymmetries in semi-inclusive
deep inelastic scattering (SIDIS), from the HERMES and COMPASS Collaborations, and in "+ e”- to
h1 h2 X processes, from the Belle Collaboration. Transversity and Collins functions are extracted
simultaneously, in the framework of a new and revised global analysis in which a new parameteri-
zation of the unknown functions will be tested.

WG1/7: Structure Functions and Future Experiments / 59

Neutrino-nucleus DIS data and their consistency with nuclear PDFs

Author: Hannu Paukkunen’

Co-author: Carlos Albert Salgado Lopez

! University of Jyviskyld, Finland

% Universidade de Santiago de Compostela, Spain
Corresponding Author: hannu.paukkunen@jyu.fi

In this talk, we discuss the compatibility of different deeply

inelastic neutrino-nucleus data sets and the universal nuclear

parton distribution functions (PDFs). This is an issue that has

lately been investigated by different groups but the conclusions

have been contradictory. While some studies have found a good overall
agreement between the nuclear PDFs and the neutrino data, others
have claimed for an incompatibility.

Here, we demonstrate that the independent neutrino data sets from
NuTeV, CHORUS and CDHSW collaborations differ in the absolute
overall normalization and that it is not possible to accurately
reproduce all the data simultaneously with a single set of PDFs.
Our strategy to overcome this difficulty and allow a consistent

use of all neutrino data in global PDF analyses is to normalize the
data by the integrated cross-sections thereby cancelling possible
inaccuracies in the absolute normalization. Indeed, this brings all
data to a surprisingly good mutual agreement underscoring the
x-dependence of the nuclear modifications in a model-independent
way. The consistency of these data with the present nuclear PDFs is
verified by introducing a method to test the effect of a new data

set in an existing global fit that performed a Hessian error analysis.

WG2: Low x and Diffraction / 60

Jet production and the inelastic pp cross section at the LHC

Authors: Albert Knutsson!; Anastasia Grebenyukz; Francesco Hautmann®; Hannes Jungz; Panagiotis Katsas®
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! University of Antwerp (BE)
? Deutsches Elektronen-Synchrotron (DE)
* University of Oxford (GB)

We suggest that, if current measurements of inclusive jet and leading track production for central
rapidities at the LHC are extended to lower transverse momenta, one could define a visible cross
section sensitive to the unitarity bound set by the recent determination of the inelastic proton-proton
cross section.

WG3/4: QCD, Hadronic Final States and Electroweak Physics / 61

MultiJet Predictions for Higgs Studies

Authors: Jennifer Smillie’; Jeppe Andersen®

! University of Edinburgh
* IPPP Durham

Corresponding Authors: jeppe.rosenkrantz.andersen@cern.ch, j.m.smillie@ed.ac.uk

The High Energy Jets (HE]) framework provides an all-order, all-multiplicity description of jet pro-
duction. It is built upon approximations to the hard-scattering matrix element which are derived
from the High Energy limit, and as such contains the leading-logarithmic corrections in large in-
variant mass between partons. These corrections are especially important in regions where there
is a large rapidity gap between partons, as is usually required in a Higgs plus jets analysis. In this
talk, we will describe the HE]J framework, show and discuss results from multi-jet and W+jet data
analyses, and discuss the latest comparisons of different Monte Carlo predictions for Higgs plus jets
analyses.

WG1/5: Structure Functions and Heavy Flavours / 62

Probing the intrinsic heavy quark content of the nucleon through
direct photon plus heavy quark production

Author: Tzvetalina Stavreva'
' LPSC

The associated production of a direct photon with a heavy quark provides us with the opportunity
to test for and constrain the presence of intrinsic charm and bottom in the nucleon. We present
comparisons of the theoretical predictions for this process with the initial measurements from D0
and CDF, as well as with the recently updated DO measurements. Future predictions and possibilities
for measurement of the process at the LHC and the potential for constraining the heavy quark patron
distributions there are presented.

WG6: Spin / 63

On timelike and spacelike deeply virtual Compton scattering at
next to leading order

Authors: Bernard Pire'; Franck Sabatié”; Hervé MOUTARDE?; Jakub Wagner*; Lech SzymanowskiNOne
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! ecole polytechnique CNRS

% CEA Saclay

* Irfu, CEA-Saclay

* Institute for Nuclear Studies

Corresponding Author: jakub.wagner@fuw.edu.pl

We study timelike and spacelike virtual Compton scattering in the generalized Bjorken scaling
regime at next to leading order in the strong coupling constant, in the medium energy range which
will be studied intensely at JLab12 and in the COMPASS-II experiment at CERN. We show that the
Born amplitudes get sizeable O(\alpha_s) corrections and, even at moderate energies, the gluonic
contributions are by no means negligible. We stress that the timelike and spacelike cases are com-
plementary and that their difference deserves much special attention.

WGé: Spin / 64

Re-evaluation of the Parton Distributions of Strange Quarks in
the nucleon

Author: Harold E Jackson Jr'

! Argonne National Laboratory
Corresponding Author: hal@anl.gov

In 2008 HERMES published the results of an “isoscalar” extraction

in leading logarithmic order (LO) in the strong coupling constant of

quantum chromodynamics of the momentum and helicity density distributions of the strange sea
in the nucleon from the charged-kaon production in deep-inelastic scattering (DIS) on the deuteron
(Phys. Lett. B666, 446 (2008). The shape of the momentum distribution was observed to be softer than
that of the average of the ubar and dbar quarks.The helicity distribution was found to be compatible
with zero within experimental uncertainties in the region of measurement 0.02 < x < 0.60. HERMES
has since finalized the extraction of multiplicites for charged Kaons in semi-inclusive deep-inelastic
positron scattering. A re-evaluation of the extraction of the PDFs of strange quarks has been made
using the results of the new final extraction of the multiplicities for charged kaons. In the measured
range of x the strength of the polarization averaged PDF S(x)=s(x)+sbar(x) is substantially less than
reported earlier, but the shape is similar, i.e., the momentum densities are softer than previously
assumed. The first moment of the helicity distribution Delta S(x) is consistent with zero and the
partial moment of the octet axial combination is observed to be substantially less than the axial
charge extracted from hyperon decays under the assumption of SU(3) symmetry.

WG4: QCD and HFS / 65

Measurement of inclusive production of light charged hadrons at
BaBar

Author: Isabella Garzia'

! University of Ferrara
Corresponding Author: garzia@fe.infn.it
Inclusive hadron production cross sections in e+e- collisions shed light
on fundamental questions of hadronization and fragmentation processes.

We present measurements of inclusive spectra of various light hadrons
produced in e+e- collisions at a center-of-mass energy of about 10.5 GeV. These results help test the
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scaling properties of the cross
sections by comparison with previous measurements at higher
center-ofmass energies and with theoretical predictions.

WG5: Heavy Flavours / 66

Observation of time reversal violation in B decays and Recent re-
sults on CP Violation in B- and D-meson decays at BaBar

Author: Fabio Anulli!

! Universita e INFN, Roma I (IT)

Corresponding Authors: luis.alejandro.perez@pi.infn.it, luis.alejandro.perez.perez@cern.ch, fabio.anulli@romal.infn.it

Although CP violation in the B-meson system has been well established

by the B factories, there has been no direct observation of time-reversal

violation in this system. Using 468 million B-Bbar pairs collected by the

BABAR detector at SLAC, we measure T-violating parameters in the time

evolution of neutral-B mesons by comparing the probabilities of B0 or

anti-B0 transforming into definite CP final states and vice versa. The

results lead to the first direct observation of Time Reversal noninvariance, independent of CP viola-
tion. In addition, we present a selection of recent results on CP violation effects in B- and D-meson
decays using a data set of about 500 fb-1 collected at the peak of the Y(4S), with the BABAR detector
at SLAC. They include the measurement of processes sensitive to the angles

of the Unitarity Triangle; the study of direct CP violation effects

in charmed and botton meson decays, and a search for

mixing-induced CP asymmetry in BO mesons.

WG3: Electroweak and Searches / 69

Searches for low-mass Higgs and dark bosons at BaBar

Author: Luis Alejandro Perez Perez'

' INFN Sezione di Pisa
Corresponding Author: luis.alejandro.perez@pi.infn.it

Searches for low mass CP-odd Higgs boson (A0) predicted

in non-minimal supersymmetric extensions of the Standard Model,
and for dark-sector Higgs-like and gauge bosons motivated by
recent astrophysical observations, have been performed at Babar
studying the radiative decays of the Y(nS) resonances, with n=1,2,3,
and multiparticle production in e+e- annihilations.

Stringent limits on the production of a light Higgs boson and

on the SM-dark sector mixing parameter have been set.

WG4: QCD and HFS / 70

Hadron production in e+e- annihilation at BaBar, and implica-
tion for the muon anomalous magnetic moment.

Page 22



XXI International Workshop on Deep-Inelastic Scattering and Related -+ / Book of Abstracts

Author: David Muller!

' SLAC
Corresponding Author: muller@slac.stanford.edu

The BABAR Collaboration has an intensive program of studying hadronic
cross sections at low-energy e+e- collisions, accessible at BaBar via
initial-state radiation. Our measurements allow significant
improvements in the precision of the predicted value of the muon
anomalous magnetic moment. These improvements are necessary for
shedding light on the current “3.5 sigma difference between the
predicted and the experimental values.

We have published results on a number of processes with two to

six hadrons in the final state. We report here the results of

recent studies of the processes e+e- -> K+K-, and e+e- -> 4 hadrons,
which constitute the main contribution to the hadronic cross

section in the energy region between 1 and 3 GeV.

WG4: QCD and HFS / 71

Study of e+e- -> p anti-p process at BaBar

Author: David Muller'

' SLAC
Corresponding Author: muller@slac.stanford.edu

Low-energy e+e- annihilation processes are accessible at BaBar
via intiai state radiation. The e+e- -> p anti-p cross section
have been measured using a data set of about 500 fb-1, on a
wide energy range from the production threshold up to 4 GeV.
The proton magnetic form factor, and the ratio of the electric
over the magnetic form factors have been extracted from

the measured cross section with unprecedented accuracy.

The steep rise of the form factor at an energy close to the
production threshold, as well as unexplained structures at
higher energies are confirmed.

WG5: Heavy Flavours / 72
Precision measurement of charmed meson properties with the
BaBar detector

Author: Fabio Anulli'

! Universita e INFN, Roma I (IT)
Corresponding Authors: muller@slac.stanford.edu, fabio.anulli@romal.infn.it

We present the measurement of the mass of the DO meson,

the D(2010)+ natural line width, and the mass

difference between the D(2010)+ and the

D0 mesons using pure samples of D*(2010)+ —> D0 pi+ decays.
The measurements are based on a data sample corresponding to
an integrated luminosity of about 477 fb-1, collected with
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the BaBar detector.
Large improvements with respect to the existing measurements
have been obtained for all the measured quantities.

WG5: Heavy Flavours / 73

Results on conventional and exotic charmonium at BaBar

Author: Fabio Anulli’

! Universita e INFN, Roma I (IT)
Corresponding Authors: denis.bernard@in2p3.fr, fabio.anulli@romal.infn.it

The B factories provide a unique playground for studying the properties of conventional and ex-
otic charmonium states. We present recent results in initial state radiation and two-photon fusion,
obtained using the full data set collected by the BaBar experiment.

WGé: Spin / 74

Measurement of Collins asymmetries in e+e- annihilation at BaBar

Authors: Fabio Anulli!; Isabella Garzia®

! Universita e INFN, Roma I (IT)
2 INFN

Corresponding Authors: garzia@fe.infn.it, fabio.anulli@romal.infn.it

We present a measurement of the azimuthal asymmetries
induced by the Collins effect in inclusive production of
charged pion pairs, in the e+e- -> pi pi X annihilation process,
where the two pions are produced in opposite hemispheres.
The data collected by the BABAR detector allows the determination
of the Collins fragmentation function as a function of

hadron fractional energies and transverse momenta, and can
be combined with semi-inclusive deep-inelastic-scattering
data to extract the transversity distribution function,

which is the least known leading-twist component of the
QCD description of the partonic structure of the nucleon.

WG1/7: Structure Functions and Future Experiments / 75

Nuclear PDFs from the LHeC perspective

Author: Hannu Paukkunen’

! University of Jyviskyld, Finland

Corresponding Author: hannu.paukkunen@jyu.fi
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I will present the current status of the nuclear parton distribution
functions highlighting the diverse possibilities that would be opened
by the LHeC.

WG2: Low x and Diffraction / 76

Predictions of Diffractive, Elastic, Total, and Total-Inelastic pp
Cross Sections vs LHC Measurements.

Author: Konstantin Goulianos’

! The Rockefeller University
Corresponding Author: dino@rockefeller.edu

Predictions of diffractive, elastic, total, and total-inelastic pp cross sections based on the renormal-
ization model for diffraction are compared with recent measurements at the LHC.

WGe6: Spin / 77

Valence transversities: the collinear extraction.
Author: Aurore Courtoy’

Co-authors: Alessandro Bacchetta %; Marco Radici *

' IFPA

2 University of Pavia

* INFN

Corresponding Author: aurore.courtoy@ulg.ac.be

We propose an extraction of the valence transversity parton distributions. Based on an analysis of
pion-pair production in deep-inelastic scattering off transversely polarized targets, this extraction of
transversity is performed in the framework of collinear factorization, where dihadron fragmentation
functions are involved. The recently released data for proton and deuteron targets at HERMES and

COMPASS allow for a flavor separation of the valence transversities, for which we give a complete
statistical study.

WG?7: Future experiments / 78

CHIC (Charm in Heavy Ion Collisions): An experiment to mea-
sure charm production at the CERN SPS

Author: Frédéric Fleuret'
' LLR Ecole Polytechnique, IN2P3/CNRS
Corresponding Author: frederic.fleuret@cern.ch

Twenty five years ago, CERN pioneered the study of quarkonium production in heavy ion colli-
sions at the SPS with the aim of characterizing the QGP phase transition and testing lattice QCD
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predictions. In 1997, the NA50 experiment observed an anomalous suppression of J/psi production
in Pb+Pb collisions. Since then, these quarkonium studies have been extended to regimes of signifi-
cantly higher energies as reached at BNL-RHIC and CERN-LHC. In addition with the results obtained
at RHIC on J/psi and more recently at LHC on quarkonium states, hints of the theoretically expected
sequential suppression start to emerge.

Nevertheless, the experimental validations of such a scenario as well as the characterization of the
phase transition require full control of the feed-down sequence. In particular, a precise measurement
of quarkonium 1P states which significantly contribute to the yields of quarkonium 1S states is
mandatory. For charmonium, the measurement of chi_c production together with J/psi and psi’is
needed to prove the sequential suppression scenario.

For this purpose, we propose a new experiment at the CERN SPS, which makes use of modern
ultra-granular technologies to perform the measurement of chi_c -> J/psi+photon in Pb+Pb high
multiplicity collisions.

In this talk, after a quick reminder of the physics case, we describe the proposed apparatus and
present its expected performances.

WG2: Low x and Diffraction / 79

From Hard Exclusive Meson Electroproduction to Deeply Virtual
Compton Scattering

Authors: Franck Sabatie!; Hervé MOUTARDE?; Peter Kroll®

' CEA Saclay
? Irfu, CEA-Saclay
* University of Wuppertal

Corresponding Author: franck.sabatie@cea.fr

We systematically evaluate observables for hard exclusive electroproduction of real photons and
compare them to experiment using a set of Generalized Parton Distributions (GPDs) whose param-
eters are constrained by Deeply Virtual Meson Production data, nucleon form factors and parton
distributions. The Deeply Virtual Compton Scattering amplitudes are calculated to leading-twist
accuracy and lead- ing order in QCD perturbation theory while the leptonic tensor is treated ex-
actly, without any approximation. This study constitutes a check of the universality of the GPDs.
We summarize all relevant details on the parametrizations of the GPDs and describe its use in the
handbag approach of the aforementioned hard scatter- ing processes. We observe a good agreement
between predictions and measurements of deeply virtual Compton scattering on a wide kinematic
range, including most data from H1, ZEUS, HERMES, Hall A and CLAS collaborations for unpolar-
ized and polarized targets when available. We also give predictions relevant for future experiments
at COMPASS and JLab after the 12 GeV upgrade.

WG1/3: Structure Functions and Electroweak Physics / 80

Measurement of the Neutral Current DY process with the ATLAS
detector

Author: Mark Oreglia'

! University of Chicago (US)

Corresponding Authors: katalin.nikolics@cern.ch, m-oreglia@uchicago.edu
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Neutral current Drell Yan cross section is sensitive to the proton parton distribution

functions, in particular to u-bar quark density. The measurements

for two distinct kinematic regions, below the Z boson mass peak and above were performed by
the ATLAS collaboration using 7 TeV pp collision data. The results are compared to NNLO QCD
predictions corrected for NLO EW effects calculated using various PDF sets.

WG2: Low x and Diffraction / 81

Measurement of hard double-parton interactions with the ATLAS
detector

Author: Mark Oreglia’

! University of Chicago (US)
Corresponding Authors: miroslav.myska@cern.ch, m-oreglia@uchicago.edu
The production of W bosons in association with two jets in proton-proton collisions at a centre-of-
mass energy of sqrt(s) = 7 TeV has been investigated using data collected with the ATLAS detector.
The fraction of events arising from double-parton scattering
has been measured through the pT balance between the two jets. The measurement provides new

information on the proton structure and is important to predict the rate of processes such as W+b
and same sign WW production.

WG1: Structure Functions / 82

Inclusive jet production measured with ATLAS, and constraints
on PDFs

Author: Mark Oreglia'

! University of Chicago (US)
Corresponding Authors: pavel.starovoitov@cern.ch, m-oreglia@uchicago.edu

Inclusive jet and dijet double-differential cross sections have been measured in proton-proton
collisions at a centre-of-mass energy of 2.76 and 7 TeV using the ATLAS detector. The cross sections
were measured using jets clustered with the anti-kT algorithm. The data are compared to expec-
tations based on next-to-leading order QCD calculations corrected for non-perturbative effects, as
well as to next-to-leading order Monte Carlo predictions.

The ratio of cross section measurements at 2.76 and 7 TeV allows to reduce experimental and/or the-

oretical uncertainties substantially. An NLO QCD analysis of the data indicates some constraining
power for the gluon density.

WG1/3: Structure Functions and Electroweak Physics / 83

Measurement of V+heavy flavour production at ATLAS

Author: Mark Oreglia'

! University of Chicago (US)
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Corresponding Authors: clemens.lange@cern.ch, m-oreglia@uchicago.edu

Measurement of W+c production cross section has a unique sensitivity to the strange-quark density,
which is poorly known at low x. W+b production, on the other hand, probes the b-quark production
by higher order QCD processes. Cross sections are measured differentially as a function of jet multi-
plicity and transverse momentum of the leading b-jet, for the W+b measurement and as a function of
lepton pseudorapidity for the W+c measurement. The results are compared to the QCD predictions
at NLO.

WG5: Heavy Flavours / 84

Top quark pair properties - spin correlations, charge assymetry
and complex final states

Author: Mark Oreglia’

! University of Chicago (US)
Corresponding Authors: james.william.howarth@cern.ch, m-oreglia@uchicago.edu

In proton-proton collisions at the LHC, pairs of top and anti-top quarks are expected to be

mostly produced through gluon fusion, in contrast to production at the Tevatron, where quark an-
nihilation dominates.

Making use of the large number of top quark pairs, we present measurements of the spin correlation
between top and

anti-top quarks as well as of the top-quark charge asymmetry which constitute important tests of
QCD and are sensitive to

new physics. We also discuss top production in association of photons, Z bosons and heavy quarks.

WG1: Structure Functions / 85

Top quark production cross section in ATLAS

Author: Mark Oreglia’

! University of Chicago (US)
Corresponding Authors: claudia.bertella@cern.ch, m-oreglia@uchicago.edu

Measurements of the top quark production cross sections in proton-proton collisions with the AT-
LAS detector at the Large

Hadron Collider are presented. The measurement require no, one or two electrons or muons in the
final state (single

lepton, dilepton, hadronic channel).

In addition, the decay modes with tau leptons are tested (channels with tau leptons). The main focus
are measurements of

differential spectra of ttbar final states, in particular, measurements that are able to constrain the
modelling of

additional parton radiation. We also discuss the

production of top quark pairs in association with heavy quarks (beauty and charm).

Measurements of single top-quark production in the t- and Wt-channels are presented and
determination of the CKM matrix element [Vtb| is discussed. In addition, the s-channel production
is explored and limits

on exotic production in single top quark processes are discussed. This also includes the search for
flavor changing

neutral currents and the search for additional Wa€™ bosons in the s-channel.
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WG3: Electroweak and Searches / 87

Search for heavy resonances with the ATLAS detector

Author: Mark Oreglia'

! University of Chicago (US)
Corresponding Authors: simone.zimmermann@cern.ch, m-oreglia@uchicago.edu

Resonances decaying into a pair of particles are an obvious

place to look for phenomena beyond the Standard Model.

This talk summarizes recent results on searches for resonances in pairs of jets, lepton
pairs, leptons and missing transverse energy and pairs of photons. Various models
models are considered such the Z’ and W’, the Randall-Sundrum gravitons as

well as the ADD large extra dimension scenario, excited quarks, quantum black hole
and contact interactions. Results from sqrt(s) = 8 TeV are presented.

WG3: Electroweak and Searches / 88

Search for resonant diboson production with the ATLAS detec-
tor

Author: Mark Oreglia'

! University of Chicago (US)
Corresponding Authors: ploscutoff@gmail.com, m-oreglia@uchicago.edu

The study of electroweak boson pair production is a powerful

test of the spontaneously broken gauge symmetry of the Standard Model
(SM) and can be used to search for phenomena beyond the SM. Heavy
particles decaying to gauge boson pairs are predicted by many scenarios
of new physics, including Extra Dimensions, and Technicolor models. We
present generic searches for a heavy particle decaying to a pair of

boson. The talk presents results from searches done in several gauge
bosons decay channels collected by the ATLAS experiment at the LHC
with sqrt(s) = 8 TeV.

WG3: Electroweak and Searches / 89
Searches for long-lived particles and lepton-jets with the ATLAS
detector

Author: Mark Oreglia'

! University of Chicago (US)
Corresponding Authors: preema.rennee.pais@cern.ch, m-oreglia@uchicago.edu

Several extensions of the Standard Model predict the existence

of massive long-lived particles, some of these postulate the existence of
a hidden sector of particles. We report on searches for
weakly-interacting long-lived particles decaying to collimated
lepton-jets far away from the interaction point, and for production of
multicharged particles. The talk presents the final results of
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analyses using data recorded in 2011 at sqrt(s)=7 TeV centre-of-mass
energy by the ATLAS experiment at the LHC.

WG3: Electroweak and Searches / 90

Searches for monojets and monophotons with the ATLAS detec-
tor

Author: Mark Oreglia'

! University of Chicago (US)
Corresponding Authors: roger.caminal.armadans@cern.ch, m-oreglia@uchicago.edu

The compactification of the extra spatial dimensions in the
Arkani-Hamed, Dimopoulos, and Dvali model results in a Kaluza-Klein
tower of massive graviton modes. These graviton modes are produced in
association with a jet or a photon and do not interact with the

detectors, resulting in a monojet or a monophoton signature. This
channel is also sensitive to a large class of SUSY models. The talk
presents results from searches for new physics in final states

containing a single jet or a single photon and missing transverse

energy studyed by the ATLAS experiment at the LHC.

WG3: Electroweak and Searches / 91

Searches for new Physics in events with multiple leptons with
the ATLAS detector

Author: Mark Oreglia'

! University of Chicago (US)
Corresponding Authors: david.renhwa.yu@gmail.com, m-oreglia@uchicago.edu

Events containing several leptons are useful probes of new

phenomena due to the low background from Standard Model processes.

We look for anomalous production of prompt like-sign leptons or events with
three or more leptons, as well as search for excited leptons, heavy leptons
and heavy neutrinos. The searches use data recorded in 2012 at sqrt(s)=8 TeV
centre-of-mass energy by the ATLAS experiment at the LHC.

WG3: Electroweak and Searches / 92

Searches for vector-like quarks and ttbar resonances with the AT-
LAS detector

Author: Mark Oreglia'

! University of Chicago (US)
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Corresponding Authors: jordan.s.webster@cern.ch, m-oreglia@uchicago.edu

Various extensions of the Standard Model predict the existence

of new types of quarks. We report on several search channels such as
vector-like quarks decaying to a Higgs boson and a top quark or to

a W boson and a b quark. The talk presents results from

searches for new resonances decaying to a top-antitop pair, including
the use of boosted top quark reconstruction techniques.

These searches use the data sample recorded in 2012 at sqrt(s)=8 TeV
centre-of-mass energy by the ATLAS experiment at the LHC.

WG3: Electroweak and Searches / 93

Measurement of Wg/Zg production at ATLAS and associated con-

straints on new physics

Author: Mark Oreglia’

! University of Chicago (US)

Corresponding Authors: zhijun.liang@cern.ch, m-oreglia@uchicago.edu
The integrated and differential fiducial cross sections for the production of a W or Z boson in as-
sociation with a high-energy photon are measured using 7 TeV pp collisions. Events are selected
using leptonic decays of the W and Z bosons. The data are used to test the electroweak sector of the
Standard Model and search for evidence for new phenomena. The measurements are used to probe

anomalous triple-gauge-boson couplings and to search for the production of vector resonances de-
caying to Zgamma and Wgamma.

WG3: Electroweak and Searches / 94

Measurement of WW, WZ and ZZ production at ATLAS and limits

on anomalous triple-gauge-boson couplings

Author: Mark Oreglia’

! University of Chicago (US)

Corresponding Authors: martin.zeman@cern.ch, m-oreglia@uchicago.edu
Diboson production cross sections have been measured for WW, WZ and ZZ pairs at 7 and 8 TeV
pp collisions using the ATLAS detector. The measurements require heavy bosons to decay lepton-
ically, including the Z->nu nu decay channel. The results are first obtained in phase space regions
defined by the decay kinematics and then extrapolated to the full phase space. The measurements

are compared to theoretical calculations at NLO and used to set accurate limits on anomalous triple
gauge boson couplings.

WG3: Electroweak and Searches / 95

Measurement of WW and WZ production with one vector boson
decaying hadronically at ATLAS

Author: Mark Oreglia’
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! University of Chicago (US)
Corresponding Authors: brian.edward.lindquist@cern.ch, m-oreglia@uchicago.edu
A study of WW/WZ production in the semileptonic final state using proton-proton
collisions at sqrt(s) = 7 TeV recorded with the ATLAS detector is presented.
The cross section is measured in the WW/WZ -> lepton nu q"q?

decay channel where the lepton can be a muon or an electron.
The measured cross section is consistent with the Standard Model expectation.

WG3: Electroweak and Searches / 96

Measurement of the Z boson transverse momentum: direct and
using phi” variable with ATLAS

Author: Mark Oreglia'

! University of Chicago (US)
Corresponding Authors: elena.yatsenko@cern.ch, m-oreglia@uchicago.edu
A measurement of angular correlations in Drell-Yan lepton pairs via the phiobservable is presented.
This variable probes the same physics as the Z/gamma boson transverse momentum (pT) with a better
experimental resolution, especially for low transverse momenta. The measurement using phi* and

the direct measurement of pT are compared to predictions based on QCD calculations and predictions
from different Monte Carlo event generators.

WG3: Electroweak and Searches / 97

Measurement of the forward-backward asymmetry in NC DY pro-
cess with ATLAS

Author: Mark Oreglia'

! University of Chicago (US)
Corresponding Authors: rcaputo@ucsc.edu, m-oreglia@uchicago.edu

A measurement of the forward-backward asymmetry for the neutral current Drell Yan process is pre-
sented. The asymmetry is measured using dielectron and dimuon final states with sqrt(s) =7 TeV data.
For the dielectron channel, the measurement includes electrons detected in the forward calorimeter
which extends the covered phase space to the region less sensitive to the PDF uncertainties. The
result is then used to extract a measurement of the effective weak mixing angle.

WG3: Electroweak and Searches / 98

Inclusive searches for squarks and gluinos with the ATLAS detec-
tor

Author: Mark Oreglia'

! University of Chicago (US)
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Corresponding Authors: elena.romero.adam@cern.ch, m-oreglia@uchicago.edu

Despite the absence of experimental evidence, weak scale supersymmetry remains one of the best
motivated and studied Standard Model extensions. This talk summarises recent ATLAS results on
inclusive searches for supersymmetric squarks and gluinos in events containing jets, missing trans-
verse momentum with and without light leptons, taus or photons.

WG3: Electroweak and Searches / 99

Searches for gluino-mediated production of third generation squarks

with the ATLAS detector

Author: Mark Oreglia'

! University of Chicago (US)
Corresponding Authors: carolina.deluca.silberberg@cern.ch, m-oreglia@uchicago.edu

Naturalness arguments for weak-scale supersymmetry favour supersymmetric partners of the third
generation quarks with masses not too far from those of their Standard Model counterparts. Real
and virtual production of third generation squarks via decay of a gluino can be significant if the mass
of the gluino does not exceed the TeV scale. The talk presents recent ATLAS results from searches
for gluino mediated stop and sbottom pair production.

WG3: Electroweak and Searches / 100

Searches for direct pair production of third generation squarks
with the ATLAS detector

Author: Mark Oreglia’
! University of Chicago (US)
Corresponding Authors: priscilla.pani@cern.ch, m-oreglia@uchicago.edu

Naturalness arguments for weak-scale supersymmetry favour supersymmetric partners of the third
generation quarks with masses not too far from those of their Standard Model counterparts. Top or
bottom squarks with masses less than a few hundred GeV can also give rise to direct pair production
rates at the LHC that can be observed in the data sample recorded by the ATLAS detector. The talk
presents recent ATLAS results from searches for direct stop and sbottom pair production.

WG3: Electroweak and Searches / 101

Searches for electroweak production of supersymmetric gaugi-
nos and sleptons with the ATLAS detector

Author: Mark Oreglia’

! University of Chicago (US)

Corresponding Authors: marco.agustoni@cern.ch, m-oreglia@uchicago.edu
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Many supersymmetry models feature gauginos and also sleptons with masses less than a few hun-
dred GeV. These can give rise to direct pair production rates at the LHC that can be observed in the
data sample recorded by the ATLAS detector. The talk presents results from searches for gaugino
and slepton pair production in final states with leptons.

WG3: Electroweak and Searches / 102

Searches for supersymmetry in resonance production, R-parity
violating signatures and events with long-lived particles with the
ATLAS detector

Author: Mark Oreglia'

! University of Chicago (US)
Corresponding Authors: kingmgl@stu.kobe-u.ac.jp, m-oreglia@uchicago.edu

An extended QCD sector beyond the minimal supersymmetric standard model or the admission of
R-parity violation introduces new signatures to the search for supersymmetry at the LHC. Strongly
interacting resonances may decay to jets, sleptons may decay via lepton-flavour violating processes
and lightest supersymmetric particles may decay into many leptons with or without missing trans-
verse momentum. Several supersymmetric models also predict massive long-lived supersymmetric
particles. Such particles may be detected through abnormal specific energy loss, appearing or disap-
pearing tracks, displaced vertices, long time-of-flight or late calorimetric energy deposits. The talk
presents recent results from searches supersymmetry in resonance production, R-parity violating
signatures and events with long-lived particles with the ATLAS detector.

WG1: Structure Functions / 103

The Effect of Recent Jet Results on MSTW PDFs

Authors: Benjamin Watt'; Robert Samuel Thorne?

tucL
2 University College London (UK)

The effect of recent ATLAS inclusive- and di-jet results on the current standard PDF sets is inves-
tigated, and compared and contrasted to similar results from the Tevatron. We study the effect of
the data using the parton reweighting technique. For ATLAS inclusive jets, there is good agreement
across all values of x, and no significant pull is seen on the gluon. For dijets, both DO and ATLAS data
have a potential impact on the PDFs, and the optimum gluon is not necessarily in agreement with
that required by the commensurate inclusive data, however the form of the theoretical prediction
must be closely investigated, with significant sensitivity to scale choice observed.

WG?7: Future experiments / 104

Physics of the Higgs boson at the LHeC

Author: Bruce Mellado Garcia'

! University of Wisconsin (US)
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Corresponding Author: bruce.mellado.garcia@cern.ch

The prospects for the measurement of properties of the Higgs boson at the LHeC are reviewed. This
includes isolating the Higgs boson with the bbar decay with a 1:1 signal-to-background ratio. This
allows for the model independent study of the CP structure of the HWW coupling separately from
that of the HZZ coupling. The complementarity of Higgs physics at the LHeC and the LHC will be
discussed.

105

Kinematic dependences of ¢ meson spin-density matrix elements
extracted from all HERMES data

Author: Mayya Golembiovskaya'

' DESY
Corresponding Author: golembiovskaya.m@mail.ru

Spin-density matrix elements (SDMEs) for exclusive ¢ meson leptoproduction were ex-tracted us-
ing the 27.6 GeV HERA longitudinally polarized lepton beam and longitudi-nally or transversely
polarized or unpolarized hydrogen and deuterium gas targets. The Q2 and t’ dependences of SDMEs
determined in the kinematic region 1<Q2<7GeV2, t' >-0.4GeV2, W2>4GeV 2, extracted from the whole
HEMES data set, are presented for the first time. Based on the extracted values of SDMEs one can test
the s-chanel helicity con—servation hypothesis. Presence of unnatural parity exchange mechanism
of ¢ meson pro—~duction may also be checked.

WG2: Low x and Diffraction / 106

Scattering amplitudes for high-energy factorization

Author: Andreas van Hameren'

! IFj PAN
Corresponding Author: hameren@ifj.edu.pl

While several approaches and their implementations for the
efficient calculation of scattering amplitudes within collinear
factorization applied to hadron scattering exist, no automated tool
exist to achieve the same within frameworks of factorization that
allow for the initial-state partons, entering the hard partonic
process, to have non-vanishing transversal momentum components. I
will present a prescription to construct manifestly gauge
invariant tree-level amplitudes with one or two off-shell
initial-state gluons for processes with arbitrary particles in the
final state, and will show that the prescription allows for
calculations that are efficient and easy to automate.

WGé: Spin / 107

Contribution of the twist-3 fragmentation function to single transverse-
spin asymmetry in SIDIS
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Authors: Koichi Kanazawa'; Yuji Koike!

' Niigata University
Corresponding Author: kanazawa@nt.sc.niigata-u.ac.jp

We study the contribution of the twist-3 fragmentation function

to the single transverse-spin asymmetry in SIDIS within the framework of
the collinear factorization. Using the Ward-Takahashi identities in QCD,
we establish the collinear twist-3 formalism in the Feynman gauge to
calculate this contribution with manifest color gauge invariance. Then

we present a complete single-spin-dependent cross section formula

for SIDIS in the leading-order QCD perturbation theory.

WG1: Structure Functions / 108

Determination of TMDs with HERA data

Author: Hannes Jung'

Co-author: Francesco Hautmann 2

! Deutsches Elektronen-Synchrotron (DE)

? Institute of Theoretical Physics
Corresponding Author: hannes.jung@cern.ch

We present a determination of the transverse momentum dependent
(TMD) parton densities from HERA measurements.
The gluon and sea quark TMDs are obtained in the one-loop

approximation. The gluon density is also obtained in the all-loop,
small x improved, mode.

The determination of TMDs include also estimates on uncertainties.

WG6: Spin / 109

Inclusion of charm and IV production data in a polarized PDF
determination via Bayesian reweighting

Author: Emanuele Roberto Nocera'
! Universita degli Studi di Milano & INFN Milano,Italy

We discuss how a Monte Carlo set of polarized parton distributions, based on inclusive DIS data only,
can be supplemented with the experimental information coming from other processes via Bayesian
reweighting.

We briefly summarize the features of the reweighting technique and we use it to test the impact

of open charm muoproduction and W¥ production data on a neural network, DIS-based, parton
fit.

WG1: Structure Functions / 110
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Top quark production at the LHC: differential cross section and
phenomenological perspectives

Author: Marco Guzzi'

Co-authors: Katerina Lipka '; Sven-Olaf Moch 2

! Desy Hamburg
® Hamburg University - Desy Hamburg

The rate of the ttbar production at the LHC is large enough to make

thorough measurements of the differential cross section in terms

of the relevant kinematic final-state variables, i.e. transverse momentum Pr, rapidity y, invariant
mass, etc..

The theoretical analysis of such differential distributions requires

knowledge of QCD corrections beyond the NLO as well as higher-order

soft-gluon contributions from threshold resummation. We illustrate a comparison of recent data to
a NLO/NNLO-approx + NNLL calculation

that benefits from recent improvements and explicit expressions from SCET and we also discuss dif-
ferences between various approaches already present in the literature. Our main goal is to assemble
all the elements into a computer code that can be used to compute ttbar differential cross section
for phenomenological applications and comparisons with the forthcoming data. Particularly rele-
vant is the inclusion of this code in HERAFITTER, for the determination of PDFs and for a PDFs
understanding of top quark production.

WG1/5: Structure Functions and Heavy Flavours / 111

Charm quark mass dependence in CTEQ NNLO global analysis

Author: Marco Guzzi'

Co-authors: Jun Gao %; Pavel M. Nadolsky 2

! Desy Hamburg
% Southern Methodist University

We determine the mass of the charm quark and study its effect

in the next-to-next-to-leading order calO(a?)

CTEQ global analysis of parton distribution functions (PDFs) of the proton. Fits are based on the
general-mass variable flavor number scheme S-ACOT-x for the treatment of heavy-quark contribu-
tions and include the recently published measurements of open charm production cross sections in
deep-inelastic ep scattering at HERA.

%The prefered charm quark MS mass and the experimental errors are determined. We examine the
systematic uncertainty related to the theoretical inputs of the fits

and investigate the correlations between charm quark mass and PDFs

as well as the impact on W /Z vector boson production cross sections at the LHC. We find that the
value of the charm quark mass is in agreement with the world average value and with the estimates
obtained by other groups.

WG1/3: Structure Functions and Electroweak Physics / 112

Charm production in association with an electroweak gauge bo-
son at the LHC

Author: Eleni Vryonidou'
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Co-author: James Stirling >

'u

2 Cambridge University
Corresponding Author: hv222@cam.ac.uk

The production of charm quark jets in association with electroweak gauge bosons at the LHC can be
used as a tool to constrain quark parton distribution functions (PDFs). Motivated by measurements
at the Tevatron and LHC, we calculate cross sections for W/Z + ¢, comparing these to W/Z + jet, for
various PDF sets. The cross-section differences can be understood in terms of the different underly-
ing PDFs, with the strange quark distribution being particularly important

for W + ¢ production. We suggest measurements of appropriately defined ratios and comment on
how these measurements at the LHC can be used to extract information on the strange and charm
content of the proton at high Q"2 scales.

WG1: Structure Functions / 113

BFKL Evolution as a Communicator Between Small and Large En-
ergy Scales

Author: Henri Paul Kowalski'

! Deutsches Elektronen Synchrotron (DESY)
Corresponding Author: henri.paul kowalski@cern.ch

We analyze, in leading and next to leading order of the BFKL equation,

the effects of the quantization of the singularities of the j-plane, t-channel partial waves due to the
imposition of appropriate infrared and ultraviolet boundary conditions. We show that the intercepts,
wy, of the Regge poles, which contribute significantly to the gluon density in the kinematic region
measured at HERA and which can be calculated in QCD and in a supersymmetric extension of QCD,
are substantially modified by Beyond the Standard Model (BSM) effects. We also develop a physically
motivated heuristic model for the infrared boundary condition and apply it to the gluon density. We
argue that, using this type of model, the analysis of present and future low-z data could allow one
to detect supersymmetry at a high energy scale.

WG4: QCD and HFS / 114

Vector boson + jets from kT-dependent parton showers

Author: Hannes Jung'

! DESY

Corresponding Authors: hannes.jung@desy.de, hannes.jung@cern.ch

We investigate effects of small-x gluon coherence on final

states containing vector bosons and jets at the LHC. We use recent
results on transverse momentum dependent parton branching and
vector boson matrix elements, and present predictions for angular
correlations and pT imbalance distributions in W + 2 jets production.
We discuss implications of our results on studies of double parton
scattering signatures.
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WG5: Heavy Flavours / 115

Open heavy-flavour production with the ALICE experiment at
the LHC

Author: Diego Stocco'

! Laboratoire de Physique Subatomique et des Technologies Associe
Corresponding Author: diego.stocco@cern.ch

The ALICE experiment is designed to study the properties of the high energy density medium formed
in ultra-relativistic heavy-ion collisions. The measurement of open charm and beauty production in
heavy ion collisions has an important role in the investigation, since it gives access to the mecha-
nisms of heavy-quark propagation and energy loss in the hot and dense QCD matter. Heavy-flavour
measurements in pp collisions are fundamental in this analysis, since they provide a crucial refer-
ence for the study of the effects in heavy-ion collisions. Moreover, they have an interest on their
own since they allow for a precise test of the perturbative quantum chromodynamics in the high
energy domain.

With the ALICE detector, heavy-flavour production can be studied via reconstruction of D mesons
through hadronic decay channels at mid-rapidity and inclusive reconstruction of heavy flavours in
the semi-electronic and semi-muonic decay channel at central and forward rapidity, respectively.
This presentation will be mainly focused on the results in pp collisions at a centre of mass energy of
2.76 and 7 TeV.

WG1: Structure Functions / 116

Developments Related to MSTW PDFs
Author: Robert Thorne'

Co-authors: Alan Martin ?; Benjamin Watt 3. Graeme Watt *; James Stirling 5

! University College London
2 [PPP, University of Durham
> UCL

* University of Zurich

3 University of Cambridge

Corresponding Author: thorne@hep.ucl.ac.uk

I discuss the recent developments relating to the MSTW series of PDFs. I discuss the issues associated
with heavy flavour and the influence of some recent data sets.

WGé6: Spin / 117

Transverse spin asymmetries at COMPASS: beyond Collins and
Sivers effects

Author: Bakur Parsamyan'

! University of Turin and INFN Turin (IT)
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Corresponding Author: bakur.parsamyan@cern.ch

One of the important objectives of the COMPASS experiment (CERN, Geneva) is the exploration of
the transverse spin structure of the nucleon via spin dependent azimuthal asymmetries in single-
hadron production in deep inelastic scattering of polarized leptons off transversely polarized target.
For this purpose a series of measurements were made in COMPASS, using 160 GeV/c longitudinally
polarized muon beam and transversely polarized 6LiD (in 2002, 2003 and 2004) and NH3 (in 2007
and 2010) targets.

In the past few years considerable theoretical interest and experimental efforts were focused on the
study of Collins and Sivers transverse spin asymmetries. The experimental results obtained so far
play an important role in the general understanding of the three-dimensional nature of the nucleon
in terms of transverse momentum dependent parton distribution functions.

In addition to these two measured leading-twist effects, the SIDIS cross-section counts six more
target transverse spin dependent azimuthal asymmetries, which have their own well defined leading
or higher-twist interpretation in terms of QCD parton model. COMPASS preliminary results for
these six “beyond Collins and Sivers” asymmetries, obtained from transversely polarized deuteron
and proton data will be reviewed.

WG4: QCD and HFS / 119

ATLAS Jet production measurements and determination of alpha_S

Author: ATLAS Collaboration™°"

Corresponding Author: david.wardrope@cern.ch

Aninclusive jet multiplicity ratio is sensitive to the strong coupling constant alpha_S and has reduced
sensitivity to the uncertainties due to parton distribution functions.

The ATLAS data are used to determine the strong coupling’s strength at the highest energy scales.
The results probe the consistency of the running of the coupling as predicted by QCD.

WG4: QCD and HFS / 120

Studies of jet shapes and substructure with ATLAS

Author: ATLAS Collaboration™°"

Corresponding Author: orel.gueta@cern.ch

The internal structure of jets produced in proton-proton collisions at 7 TeV centre-of-mass energy
provides a direct test of QCD calculations of gluon and quark radiation, as well as having sensitivity
to hadronisation and underlying event. The transverse energy distribution around the jet core has
been measured, as well as the fragmentation of a jet into charged particles. Jet shapes - including
the jet mass - and jet substructure have the potential to identify jets coming from massive, boosted
particles decaying hadronically. Techniques have also been developed for reducing the sensitivity
of jet physics to soft QCD and to multiple proton-proton collisions. A selection of such variables is
also measured and compared to a range QCD calculations and phenomenological models.

WG4: QCD and HFS / 121

Photon, diphoton and photon+jet production measured with the
ATLAS detector
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Author: ATLAS Collaboration™°"

Corresponding Author: michal.svatos@cern.ch

Isolated prompt photons provide a direct probe of short-distance physics, complementary to that
provided by measurements of jets or vector-bosons. The data are sensitive to the gluon density of
the proton. The inclusive prompt photon cross sections have been measured over a wide range of
transverse momenta; the diphoton cross section has also been measured as a function of diphoton
mass, total transverse momentum and azimuthal separation; the cross section for photons produced
in association with jets is also measured. The results are compared to the predictions of next-to-
leading-order QCD.

WG4: QCD and HFS / 122

SM background estimate for supersymmetry searches: challenges
and methods

Author: ATLAS Collaboration™°"

Corresponding Author: geert-jan.besjes@cern.ch

Supersymmetry features a broad range of possible signatures at the LHC. If R-parity is conserved the
production of squarks and gluinos is accompanied by events with hard jets, possibly leptons or pho-
tons and missing transverse momentum. Some Standard Model processes also mimic such events,
which, due to their large cross sections, represent backgrounds that can fake or hide supersymme-
try. While the normalisation of these backgrounds can be obtained from data in dedicated control
regions, Monte Carlo simulation is often used to extrapolate the measured event yields from control
to signal regions. Next-to-leading order and multi-parton generators are employed to predict these
extrapolations for the dominant processes contributing to the SM background: W/Z boson and top
pair production in association with (many) jets. The proper estimate of the associated theoretical
uncertainties and testing these with data represent challenges. Other important backgrounds are
diboson and top pair plus boson events with additional jets that usually are estimated directly us-
ing Monte Carlo simulation. The talk presents the challenges and methods employed by ATLAS to
determine backgrounds and uncertainties in supersymmetry searches.

WG4: QCD and HFS / 123

Studies of vector boson+jet production with ATLAS

Author: ATLAS Collaboration™°"

Corresponding Author: eric.jansen@cern.ch

The production of jets in association with a W or Z boson in proton-proton collisions at 7 TeV
study multileg QCD diagrams. The cross section, differential in several kinematics variables,has
been measured up to high jet multiplicities and compared to new higher-order QCD calculations.
The ratio of (Z + a single jet)/(W + a single jet) can provide a very precise test of QCD and has also
been measured. Overall, the cross sections demonstrate the need for the

inclusion of higher-multiplicity matrix elements in the calculations, even in cases where a parton
shower simulation is present.

WG4: QCD and HFS / 124

Studies of b-quark jet shapes using top decays with ATLAS
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Author: ATLAS Collaboration™°"

Corresponding Author: javierllorente.merino@cern.ch

A measurement of jet shapes in t-tbar final states using data recorded by the ATLAS detector is
presented. Samples of events with top-quark pairs are selected in both the semileptonic and dilep-
tonic decay modes and the differential and integrated shapes of the b-quark jets resulting from the
top-quark decays are compared with those of the light-quark jets from the hadronic W-boson de-
cays W -> q°q’ in the semileptonic channel. The main observation is that b-quark jets have a wider
distribution of the momentum flow inside the jet cone than light-quark jets.

WG4: QCD and HFS / 125

Measurement of kt splitting scales in W->Inu events at sqrt(s) = 7
TeV with the ATLAS detector

Author: ATLAS Collaboration™°"

Corresponding Author: frank.siegert@cern.ch

A measurement of splitting scales in the kt clustering algorithm for final states containing a W boson
produced in proton-proton collisions is presented. The measurement focuses on the four hardest
splitting scales in a kt cluster sequence of the hadronic activity accompanying the W boson, and
suitably defined ratios.

The data are compared to predictions from various Monte Carlo generators. Overall, reasonable
agreement is found with all generators, but most of them show deviations in some aspects of the
distributions.

WG2/4: Diffraction and QCD / 126

Studies of the underlying event with ATLAS

Author: ATLAS Collaboration™°"

Corresponding Author: oldrich.kepka@cern.ch

Particle distributions sensitive to the underlying event in calorimeter jet events have been mea-
sured with the ATLAS detector at the LHC. Charged particle multiplicity, charged and inclusive sum
transverse momentum (pT) densities and mean charged-particle pT in the regions of each event, az-
imuthally transverse to the hardest jet, are also presented.

The underlying event properties are investigated for soft minimum bias events, events with hard
jets and events associated with Z boson production. When compared to the predictions of different
Monte Carlo models, the data show sensitivity to the modelling of the underlying event.

WG4: QCD and HFS / 127

Transverse energy flow and charged particle event shapes with
ATLAS

Author: ATLAS Collaboration™™

Corresponding Author: deepak.kar@cern.ch

The transverse energy flow and charged track properties provide inside on the structure of the
hadronic events, for soft collisions as well as events with a presence of hard scale. The observables
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studied include the transverse thrust, thrust minor and transverse sphericity, each defined using
the momenta perpendicular to the beam direction of the final state charged particles. In addition to
the differential distributions, the evolution of each event shape variable as a function of the leading
charged particle transverse momentum, charged particle multiplicity and summed transverse mo-
mentum is presented.

The analysis also includes the sum of the transverse energy of particles as a function of particle
pseudorapidity, using calorimetry information. The distributions are compared to the predictions of
various Monte Carlo event generators, which generally tend to underestimate the amount of trans-
verse energy at high pseudorapidity.

WG4: QCD and HFS / 128

Final state measurements in top pair events produced at LHC

Author: ATLAS Collaboration™°"

Corresponding Author: dominik.duda@cern.ch

The large centre-of-mass energy available at the proton-proton collider LHC allows for the copious
production of top quark pairs in association with other final state particles at high transverse mo-
mentum. The ATLAS experiment has measured several final state observables that are sensitive to
additional parton radiation in top anti-top quark final states. Examples are the multiplicity of jets
for various transverse momentum thresholds or the probability to emit jets above a given threshold
in a fixed rapidity region. These measurements are compared to modern Monte Carlo generators
based

on NLO QCD matrix element of LO multi-leg matrix elements and with systematic model parameter
variations. The data are able to constrain the uncertainty on the modelling of the top pair production
mechanism.

WGS5: Heavy Flavours / 129

Production cross section of Quarkonia states in ATLAS

Author: Fabiola Gianotti’

' CERN
Corresponding Authors: darren.price@cern.ch, fabiola.gianotti@cern.ch

The programme of measurement on quarkonia production performed by ATLAS in discussed. Par-
ticular emphasis is placed on the recent study of Y(1S), Y(2S) and Y(3S).The collected data extends to
transverse momentum up to 70 GeV, much higher than in previous studies. The results are compared
to theoretical models of Y production, which do not provide an accurate description of the data over
the full range of transverse momentum.

WG5: Heavy Flavours / 130

Production cross section of B-meson in ATLAS

Author: Fabiola Gianotti'

' CERN
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Corresponding Authors: elvira.rossi@cern.ch, fabiola.gianotti@cern.ch
A new measurement of production cross of B+ is presented.
The double differential cross section is measured over the range |y| < 2.25 and 9 < pT <120 GeV,

much wider than in previous measurements. Comparisons with next-to-leading order theoretical
predictions (POWHEG+PYTHIA, MC@NLO+HERWIG and FONLL) are discussed.

WGS5: Heavy Flavours / 131

Mixing and CP violation in the decay of Bs to J/psi Phi in AT-
LAS

Author: Fabiola Gianotti'

' CERN
Corresponding Authors: alastair.dewhurst@cern.ch, fabiola.gianotti@cern.ch
Mixing and CP violation is studied by ATLAS in the decay of the Bs meson to J/psi Phi, obnserved
in the final state mu+mu-K+K-.
The different amplitudes contributing to the process are studied through the time dependence of the
angular distribution.
Measurements of the average lifetime and lifetime difference between the two eigenstate BH and

BL, and of the CP violating phase phi_s are performed. New results obtained with the use of flavor-
tagging will be discussed.

WG5: Heavy Flavours / 132

Study of the decay Bd to K* mu+mu- in ATLAS

Author: Fabiola Gianotti!

' CERN
Corresponding Authors: semen.turchikhin@cern.ch, fabiola.gianotti@cern.ch
The decay of Bd mesons to the final state K*mu+mu- occurs via loop diagrams and is sensitive to
physics beyond the Standard Model.

The first study performed by ATLAS, based on data collected in 2011 and including measurements
of g-square dependence and angular distribution, will be discussed.

WG4/5: Heavy Flavours, QCD and Hadronic Final States / 133

Measurement of the flavour composition of dijet events in pp col-
lisions with ATLAS

Author: ATLAS Collaboration™°"

Corresponding Author: shima.shimizu@cern.ch
A measurement of the flavour composition of dijet events produced in pp collisions at 7 TeV using

the ATLAS detector is presented. Six possible combinations of light, charm and bottom jets are
identified in the dijet events, where the jet flavour is defined by the
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presence of bottom, charm or solely light flavour hadrons in the jet.

The results agree with the predictions of leading- and next-to-leading-order calculations, with the
exception of the dijet fraction composed of bottom and light flavour jets, which is underestimated
by all models at large transverse jet momenta. The ability to identify jets containing two b-hadrons,
originating from e.g. gluon splitting, is demonstrated. The difference between bottom jet production
rates in leading and subleading jets is consistent with the next-to-leading-order predictions.

WG5: Heavy Flavours / 134

Intrinsic top quark properties - top mass, charge and polarisa-
tion

Author: Fabiola Gianotti

' CERN
Corresponding Authors: matteo.franchini@cern.ch, fabiola.gianotti@cern.ch

Properties of the top quark are measured with the ATLAS detector using LHC proton-proton col-
lisions data. Measurements of the top-quark mass and charge, as well as of the polarization of W
bosons in top quark decays to probe the Wtb-vertex are presented.

A search for flavour changing neutral current processes in top quark decays is also presented.

In addition, measurements of the spin correlation between top and anti-top quarks as well as of
the top-quark charge asymmetry, which constitute important tests of QCD and are sensitive to new
physics, are discussed. The search for flavour changing neutral current processes in top quark decays
is reviewed.

WG?7: Future experiments / 135

A detailed study of the nucleus at an Electron-Ion Collider

Author: Matthew Lamont'

' BNL
Corresponding Author: macl@bnl.gov

Much information was gained in the past on the structure of the nucleon, there is little data on the
structure of the nucleus, particularly at small-to-intermediate x. The construction of an Electron-
Ion Collider (EIC) will allow the exploration of the nucleus across a wide region in x. Not only will
nuclear PDFs be extracted, but the high statistics data generated will allow the study of the nucleus
in fine detail. At high-x, the fragmentation of fast-moving partons in a nuclear environment will
be investigated, something which has particular resonance to jet studies at RHIC and the LHC. At
small-x, nucleon data have shown that gluons dominate at intermediate-to-small x. Indeed, it is
believed that at some point, this growth is so large that it cannot grow any larger and it will saturate.
The studies of saturation in e+p collisions require much high energies than those studied to date.
However, the universality of this behaviour is expected to be exhibited in nuclear collisions at much
higher values of x and at energies available at an EIC. Comparison to theoretical models have shown
that diffractive collisions, in particular, will give clear signals of gluon saturation.

In this talk I will present the current status of the physics capabilities of e+A collisions at an EIC as
outlined in the EIC White Paper [1].

[1] A. Accardi at al, http://arxiv.org/abs/1212.1701 (2012)
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WG1: Structure Functions / 136

Helium Compton Form Factor Measurements at CLAS

Author: Eric Voutier'

! LPSC/IN2P3/CNRS - U3FF - INP
Corresponding Author: voutier@lpsc.in2p3.fr

The partonic structure of hadrons as encoded via the so-called generalized parton distributions (GPD)
can be accessed via deeply virtual Compton scattering (DVCS) experiments. Similarly to the scatter-
ing of light by a material, DVCS provides information about the dynamics and the spatial structure
of hadrons. DVCS off nuclear targets allow to address the partonic structure of the nucleus (co-
herennt channel) as well as the partonic structure of nucleons (incoherent channel) embedded in the
nuclear medium. Identification of these reaction channels is however challenging, requiring a clear
separation of the coherent and incoherent channels.

The high density of the He4 nucleus and its isoscalar nature have always been appealing features for
nuclear structure studies. In the case of DVCS experiments, this translates into the ability to extract
from the single measurement of the beam spin asymmetry (BSA), the real and imaginary parts of
the Compton form factor that contains the He4 leading twist GPD.

The eg6 experiment at the Jefferson Laboratory explored nuclear DVCS off He4. The BSA was mea-
sured with the CLAS detector, complemented with a small angle electromagnetic calorimeter and
a radial time projection chamber. This talk reviews the experimental methods and techniques of
the eg6 run, and discusses the preliminary results of the measurements of the He4 Compton form
factor.

WG6: Spin / 137

Dihadron production in semi-inclusive DIS from transversely po-
larized protons

Author: Stephen Gliske'
! Argonne National Lab

Transverse Momentum Dependent (TMD) dihadron production, including vector meson production,
allows access to various TMD distribution and fragmentation functions. Dihadron production is
complementary to single hadron semi-inclusive DIS measurements, pairing the same distribution
functions with different fragmentation functions. While dihadrons present unique measurement
opportunities, the TMD dihadron cross section is significantly more complex than that for single
hadron production, due to the polarization in the final state. Various theoretical advances, which
further clarify the complexity, will be highlighted. The HERMES analysis of the transverse target
moments of the TMD dihadron cross section allows the first test of a particular prediction of the
Lund/Artru string fragmentation model, specifically that the favored Collins fragmentation func-
tion has opposite sign in single hadron production versus vector meson production. The status and
results of this analysis will be discussed and an extension of the Lund/Artru model for disfavored
fragmentation will also be presented.

WG6: Spin / 138

Forward Neutral Pion Cross Section and Spin Asymmetry Mea-
surements at STAR
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Author: Stephen Gliske'
! Argonne National lab, for the STAR Collaboration

The STAR endcap electromagnetic calorimeter (EEMC) was designed to allow measurement of cross
sections and spin observables in the forward direction, 1 < 1 < 2 and with the full azimuth. Using
the EEMC to measure double longitudinal spin asymmetries in photonic channels—such as inclusive
neutral pions, prompt photon, and prompt photon + jet—allows access to AG covering a lower x
region than current mid-rapidity measurements. Transverse spin asymmetries, shown to be zero at n
near zero and as large as 10\% at 7 near 4, measured with the EEMC occupy a previously unmeasured
region in the 3D pseudorapidity, transverse momentum, and x-Feynman phase space. The neutral
pion cross section measurement verifies that the signal of interest can be properly reconstructed and
isolated from the background. Particle reconstruction with the STAR EEMC and the status of the
spin asymmetries will be discussed, and the preliminary cross section measurement will be presented
and compared to NLO pQCD theory.

WG6: Spin / 139

New COMPASS results on the proton spin-dependent structure
function ¢}

Author: Vincent Andrieux’

! CEA/IRFU, France
Corresponding Author: vincent.andrieux@cern.ch

New results on the double spin asymmetry A; and the spin-dependent structure function of the
proton g} as a function of zp; and Q? will be presented. They rely on the DIS data collected in
2011 by the COMPASS Collaboration with a polarised muon beam of 200 GeV and a polarised N H3
target. The high energy of the beam allows A; measurements down to xp; = 0.0025 for the first

time and extends the Q? range, which bring new inputs for QCD global fits of world data. The latest
impact of the COMPASS data on the QCD fits will also be presented.

WG2: Low x and Diffraction / 140

Exclusive production of one and two heavy quarkonia in nuclear
collisions

Author: Wolfgang Schaefer’

Co-author: Antoni Szczurek *

! Institute of Nuclear Physics PAN
? Institute of Nuclear Physics

Corresponding Author: wolfgang.schafer@ifj.edu.pl

Heavy nuclei at collider energies are a source of high-energy Weizsacker-Williams photons. This
photon flux may be utilized to study high-energy photon-nucleus interactions. We will first discuss
the coherent diffractive production of heavy vector mesons on nuclear targets and show how it
probes the unintegrated glue of the nucleus in the saturation domain. We present our calculations
for rapidity distributions of exclusive coherent J/¥ and Y mesons. Then we will turn to the gamma-
gamma collisions and address the production of a pair of J/Psi’s.

The presentation is based on:
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A. Cisek et al. Phys.Rev. C86 (2012) 014905 and
S. Baranov et al. arXiv:1208.5917, Eur.Phys.J. C (in print)

WG6: Spin / 141

On the role of the Sivers effect in AN for inclusive particle pro-
duction in pp collisions

Author: Umberto D’Alesio’

Co-authors: Alexei Prokudin %; Francesco Murgia 3. Mariaelena Boglione 4. Mauro Anselmino *; Stefano Melis
5

! University and INFN Cagliari
? Jefferson Lab

* INFN Caglairi

* University and INFN Torino

* University of Torino and INFN

Corresponding Authors: melis@to.infn.it, umberto.dalesio@ca.infn.it

Single spin asymmetries, AN, for inclusive particle production in pp collisions are considered within
a generalized parton model with inclusion of spin and tranverse momentum effects.

We consider the potential role of the Sivers effect in AN, as extracted from a careful analysis of
azimuthal asymmetries in SIDIS, and discuss its phenomenological consequences in connection with
a recently updated study of the Collins effect.

WG2/4: Diffraction and QCD / 145

Diffractive mechanisms in pp -> pp piO reaction at high energies

Author: Piotr Lebiedowicz!

Co-author: Antoni Szczurek >

! Institute of Nuclear Physics PAN
? Institute of Nuclear Physics

Corresponding Author: piotrlebiedowicz@ifj.edu.pl

The amplitudes for pp — ppm® process at high energy discussed given.

Both diffractive bremsstrahlung and diffractive 7°-rescattering
(Drell-Hiida-Deck (DHD) type model) as well as

photon-photon and photon-omega exchange mechanisms are

included in the calculation and discussed in detail.

Fairly large cross sections of the order of mb are predicted.

The corresponding differential cross sections

in rapidities and transverse momenta of outgoing protons and pions

as well as relative azimuthal angle between outgoing protons

are calculated for ISR, RHIC and LHC energies.

The hadronic bremsstrahlung contributions dominate at large

(forward, backward) pion rapidities.

The diffractive non-resonant background contributes at small 7°p invariant mass
and could be therefore misinterpreted as the Roper resonance.

We predict strong dependence of the slope on the mass of the excited system.

Page 48



XXI International Workshop on Deep-Inelastic Scattering and Related -+ / Book of Abstracts

At high energies and midrapidities the photon-photon contribution

dominates over the diffractive components,

however, the corresponding cross section is rather small.

Our predictions are ready for verification at RHIC and LHC.

The bremsstrahlung mechanisms discussed here contribute also to pp — p(nm™) reaction.
Both channels give a sizeable contribution to the low-mass

single diffractive cross section and must be included in extrapolating

measured experimental single diffractive cross section.

WG2: Low x and Diffraction / 146

Exclusive diffractive photon bremsstrahlung at high energies

Author: Antoni Szczurek!

Co-author: Piotr Lebiedowicz

! Institute of Nuclear Physics
? Institute of Nuclear Physics PAN

Corresponding Author: antoni.szczurek@ifj.edu.pl

We calculate differential distributions for the pp — pp~y reaction at the LHC energy /s = 14 TeV.
We consider diffractive classical bremsstrahlung mechanisms including effects of non point-like na-
ture of protons.

In addition, we take into account (vector meson)-pomeron, photon-pion

as well as photon-pomeron exchange processes

for the first time in the literature.

Predictions for the total cross section and

several observables related to these processes

e.g. differential distributions in pseudorapidities

and transverse momenta of photons or protons are shown and discussed.

The integrated diffractive bremsstrahlung cross section

(£, > 100°GeV) is only of the order of yb.

We try to identify regions of the phase space where one of the mechanisms dominates.

The classical bremsstrahlung dominates

at large forward/backward photon pseudorapidities,

close to the pseudorapidities of scattered protons.

In contrast, the photon-pomeron (pomeron-photon) mechanism

dominates at midrapidities but the related cross section is rather small.

In comparison the virtual-omega rescattering mechanism contributes at smaller angles of photons
(larger photon rapidities).

Photons in the forward/backward region can be measured

by the Zero Degree Calorimeters (ZDCs) installed in experiments

at the LHC while the midrapidity photons are difficult to measure

(small cross section, small photon transverse momenta).

Protons could be measured by ALFA detector (ATLAS) or TOTEM detector at CMS.

The exclusivity could be checked with the help of main central detectors.

WG2: Low x and Diffraction / 147

Revising the Impact-Parameter dependent Saturation model with
combined HERA data

Author: Amir Rezaeian!

Co-authors: Marat Siddikov '; Raju Venugopalan
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! Universidad Técnica Federico Santa Maria

? BNL
Corresponding Author: amir.rezaeian@usm.cl

The Impact-Parameter dependent Saturation Model is a simple dipole model that incorporates key
features of the physics of gluon saturation and matches smoothly to the perturbative QCD dipole
expression at large Q"2 for a given x. It was previously shown that the model gives a good description
of HERA data suggesting evidence for gluon saturation effects at small x. The model has also been
applied to proton-proton and proton-nucleus collisions and provides the basis for the IP-Glasma
model of initial conditions in heavy ion collisions. Here we present a reanalysis of available data in
electron-proton collisions at small Bjorken-x, including the recently released combined data from
the ZEUS and H1 collaborations. We first confront the model to the high precision combined data
for the reduced cross-section and obtain its parameters. With these parameters fixed, we compare
model results to data for the structure function F_2, the longitudinal structure function F_L, the
charm structure function F_2"{c\bar{c}}, exclusive vector meson (J/\psi, \phi and \rho) production
and Deeply Virtual Compton Scattering (DVCS). Excellent agreement is obtained for the processes
considered at small x in a wide range of Q"2. Our results strongly hint at universality of the IP-Sat
dipole amplitude and the extracted impact-parameter distribution of the proton. They also provide
a benchmark for further refinements in studies of QCD saturation at colliders.

This work is based on:
A. H. Rezaeian, M. Siddikov, M. Van de Klundert and R. Venugopalan, Phys. Rev. D87, 034002 (2013)
[arXiv:1212.2974].

WG4/5: Heavy Flavours, QCD and Hadronic Final States / 148

Production of two cc pairs in double-parton scattering within £;-
factorization approach

Author: Rafal Maciula'

Co-author: Antoni Szczurek ?

! Institute of Nuclear Physics PAN
? Institute of Nuclear Physics

Corresponding Authors: rafal. maciula@ifj.edu.pl, antoni.szczurek@ifj.edu.pl

We discuss production of two pairs of ¢€ in proton-proton collisions at the LHC. Both double-parton
scattering (DPS) and single-parton scattering (SPS) contributions are included in the analysis. Each
step of DPS is calculated within k;-factorization approach, i.e. effectively including next-to-leading
order corrections. The conditions how to identify the DPS contribution are presented. The discussed
mechanism unavoidably leads to the production of pairs of mesons: D;D; (each containing c quarks)
or D;D; (each containing ¢ antiquarks). We calculate corresponding production rates for different
combinations of charmed mesons as well as some differential distribution for (D°D° + D° D) pro-
duction. Within large theoretical uncertainties the predicted DPS cross section is fairly similar to
the cross section measured recently by the LHCb collaboration. The best description is obtained
with the Kimber-Martin-Ryskin (KMR) unintegrated gluon distribution, which very well simulates
higher-order corrections. The contribution of SPS, calculated in the high-energy approximation,
turned out to be rather small. Finally, we emphasize significant contribution of DPS mechanism to
inclusive charmed meson spectra measured recently by ALICE, ATLAS and LHCb.

WG6: Spin / 150

Studies of TMDs with CLAS
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Author: Mher Aghasyan'

Co-author: Harut Avakian *

! LNF, INFN
2 JLab

Corresponding Author: aghasyan@Inf.infn.it

Studies of single and double-spin asymmetries in pion electro-production in semi-inclusive deep-
inelastic scattering of 5.8 GeV polarized electrons from unpolarized and longitudinally polarized
targets at the Thomas Jefferson National Accelerator Facility using CLAS will be discussed. The
dependence of these amplitudes on Bjorken x and on the pion transverse momentum has been ex-
tracted and is compared to model calculations. Additionally, we employ a Bessel-weighting strategy
to extract transverse momentum dependent parton distribution functions.

WG3: Electroweak and Searches / 151

Higgs boson and Top quark masses as tests of Electroweak Vac-
uum Stability

Author: Isabella Masina¥*™

Corresponding Author: masina@fe.infn.it

The measurements of the Higgs boson and top quark masses can be used to extrapolate the Stan-
dard Model Higgs potential at energies up to the Planck scale. Adopting a NNLO renormalization
procedure, we: i) find that electroweak vacuum stability is at present allowed, discuss the associated
theoretical and experimental errors and the prospects for its future tests; ii) determine the boundary
conditions allowing for the existence of a shallow false minimum slightly below the Planck scale,
which is a stable configuration that might have been relevant for primordial inflation; iii) derive
a conservative upper bound on type I seesaw right-handed neutrino masses, following from the
requirement of electroweak vacuum stability.

WG1/3: Structure Functions and Electroweak Physics / 152

Weak radiative corrections to dijet production at hadron collid-
ers

Author: Alexander Huss'

Co-authors: Christian Speckner ?; Stefan Dittmaier *

! University of Freiburg
2 Uni Freiburg
* Albert-Ludwigs-Universitaet Freiburg (DE)

We present the calculation of the most important electroweak corrections to dijet production at the
LHC and the Tevatron, comprising tree-level effects of O(\alpha_s\alpha,\alpha"2) and weak loop
corrections of O(\alpha_s"2\alpha). Although suppressed by the small value of the coupling constant
\alpha, these corrections can become large in the high-energy domain due to the appearance of
Sudakov-type and other high-energy logarithms. A particular emphasis is put on the impact of the
definition of observables, where the corrections become larger when the observable is dominated
by the Sudakov regime at high energy scales.
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WG2: Low x and Diffraction / 154

Diffractive production of quark-antiquark pairs

Author: Antoni Szczurek!

Co-author: Wolfgang Schaefer

! Institute of Nuclear Physics
? Institute of Nuclear Physics PAN

Corresponding Author: antoni.szczurek@ifj.edu.pl

We discuss the diffractive dissociation of gluons into heavy quark pairs.
The particular mechanism is similar to the diffractive dissociation

of virtual photons into quarks, which drives diffractive deep inelastic
production of charm in the low-mass diffraction, or large 3-region.

The amplitude for the gp — QQp is derived in the impact

parameter and momentum space. The cross section for single diffractive
pp — QQpX is calculated as a convolution of the elementary

cross section and gluon distribution in the proton.

Both the integrated and the differential distributions in e.g. transverse
momentum and rapidity of the charm and bottom quark and antiquark,
quark-antiquark invariant mass are calculated for the nominal LHC energy
for different unintegrated gluon distributions from the literature.

The model leads to much smaller fractional longitudinal momentum losses
than in the Ingelman-Schlein (IS) model. Quark and antiquark are produced
exclusively either in the y;, y2 > 0 region or in

the y1,y2 < 0 region. The gluon dissociation contributes into

the region of very small x7p, much smaller than in the

Ingelman-Schlein model with absorption.

These characteristics can be used to separate the present mechanism from
the Ingelman-Schlein one.

The ratio of the bottom-to-charm cross sections are shown and discussed.

WG3: Electroweak and Searches / 155

EW precision measurements at the LHC: theory review

Author: Luca Barze'

Co-authors: Alessandro Vicini %; Fulvio Piccinini *; Guido Montagna *. Oreste Nicrosini °; Paolo Nason °

' CERN

? Universita degli Studi e INFN Milano (IT)
* Universita e INFN (IT)

4 University & INFN, Pavia

® Dipartimento di Fisica Nucleare e Teorica

¢ Universita & INFN, Milano-Bicocca (IT)
Corresponding Author: luca.barze@cern.ch
We present a theoretical overview of the present status and prospects for electroweak measurements
at LHC, leading to precision tests of the standard model. The state of the art of Monte Carlo event

generators is illustrated and special attention is paid to the interplay between QED and QCD, the
measurement of the W mass and the effective weak mixing angle.
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WG6/7: Spin Physics and Future Experiments / 156

Polarised Drell-Yan measurements at COMPASS-II

Author: Michela Chiosso'
U INEN, Sezione di Torino and University of Torino

Much of the information that exists today about Transverse Momentum

Dependent Parton Distribution Functions (TMDs) comes from SIDIS

measurements with unpolarised and polarised beams and targets where they appear convoluted with
fragmentation functions (FFs).

Drell-Yan (DY)measurements are complementary to those by SIDIS experiments, as they allow to
measure convolutions of only PDFs without involving FFs. Moreover, given the T-odd character of
both Sivers and Boer-Mulders functions, the sign of these TMDs is expected to be reversed when
observed from SIDIS or from DY.

Measurements of SIDIS were performed by Compass in the period 2002 to

2007 and in 2010, using a naturally polarised m+ beam and a solid state target polarised either lon-
gitudinally or transversely with respect to the beam direction. Now the COMPASS-II Experiment
has the unique opportunity to access TMDs also from single-polarised Drell-Yan processes, allow-
ing to test the sign change prediction for the first time. We present here the future polarised DY
measurements at COMPASS-II, which are foreseen to start in late 2014.

WG1/5: Structure Functions and Heavy Flavours / 158

Heavy-quark production in deep-inelastic scattering

Author: S. Moch'

' UHH
Corresponding Authors: sergey.alekhin@ihep.ru, sven-olaf.moch@desy.de
We present a determination of the running charm-quark mass in the MSbar scheme in framework
of global analyses of the proton structure using recent HERA data of charm production cross sec-
tion measurements. A crucial prerequisite for this task are QCD precision predictions to higher
orders which require the choice of a scheme for the description of heavy-quark production in deep-

inelastic scattering. We present a comparative study of fixed flavor number and variable flavor
number schemes.

WG6/7: Spin Physics and Future Experiments / 159

The Electron Ion Collider: The Next QCD Frontier

Author: Abhay Deshpande’

! Stony Brook University
Corresponding Author: abhay.deshpande@stonybrook.edu

How are the sea quarks, gluons, and their spins distributed in space and momentum inside the nu-
cleon? Where does the saturation of gluon densities set in? How does the nuclear environment
affect the distribution of quarks and gluons and their interactions in nuclei? These are profound
and compelling questions in QCD that have (evolved and) remain unanswered despite decades of
(success of, and) heroic effort by past experimental programs at BNL, CERN, DESY and SLAC. A
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future (variable) high-energy and high-luminosity Electron Ion Collider (EIC) with possibility of col-
liding polarized electrons with polarized nucleons/light-nuclei, and a wide range in nuclear species
is being considered by the US nuclear science community which promises to quantitatively address
and resolve the above mentioned “profound and compelling questions” in QCD. I will present the
science highlights and the possible realization scenarios under consideration in the US.

WG4: QCD and HFS / 160

Tools for calculations in color space

Author: Malin Sjodahl!

! Lund University

Corresponding Author: malin.sjodahl@thep.lu.se

Both the higher energy and the initial state colored partons contribute to making exact calculations
in QCD color space more important at the LHC than at its predecessors. This is applicable whether
the method of assessing QCD is fixed order calculation, resummation, or parton showers.

In this talk I will discuss tools for tackling the problem of performing exact color summed calcula-
tions. I will start with “theoretical tools” in the form of the (standard) trace bases

and the orthogonal multiplet bases (for which a general method of construction was recently pre-
sented). Following this, I will focus on two new packages for performing color structure calculations:
one easy to use Mathematica package, ColorMath, and one C++ package, ColorFull, which is suitable
for more demanding calculations, and for interfacing with event generators.

WG6: Spin / 161

Gluon polarisation results from the COMPASS experiment

Author: Luis Silva’
U LIP Lisbon

In the context of the nucleon spin structure, the contribution from the gluons plays an important
role. The so-called gluon polarisation can be determined in DIS through the Photon-Gluon Fusion
(PGF) process. In the COMPASS experiment, data were collected with a naturally polarised 160
GeV/c muon beam, impinging on a polarised nucleon. Two analyses aiming at the extraction of the
gluon polarisation were performed. One is based on the identification of open charm events and the
other on the selection of events with high-p_T hadrons.

The final results for the gluon polarisation from these analyses were obtained in LO approximation.
For the open charm data an analysis in NLO was performed. In the case of high-p_T events, for the
first time, the results are extracted in 3 x_g bins. Also A"{2h} asymmetries were recently evaluated in
2-Dim bins of x and pT"2. In both analyses, a weighted method based on a neural network approach
is used.

WG5: Heavy Flavours / 162

New Heavy-flavor results from DO

Author: Iain Bertram’

Co-authors: Marjorie Corcoran 2. Mark Williams
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! Lancaster University

% Ruce University
Corresponding Authors: i.bertram@lancaster.ac.uk, mark.williams@cern.ch

We present new and recent heavy-flavor results from the D0 Experiment, using the full 10 fb-1 sam-
ple of ppbar collisions collected at sqrt(s) = 1.96 TeV, at the Tevatron collider.

The semileptonic mixing asymmetries in B*0 (a"d_sl) and B_s"0 (a”s_sl) decays are extracted inde-
pendently, with data-driven methods used to correct for reconstruction asymmetries. Both adsl and
assl are found to be consistent with the standard model predictions. The measurement of a"d_sl is
more precise than the previous world average, while the a”s_sl result is competitive with the world’s
best measurement. Using a similar technique, we perform a measurement of the direct CP violation
parameter in B+ -> J/psi K"+ decays, obtaining the most precise result to date.

We also report the final update of the search for the rare decay B_s"0 -> mumu, using innovative
methods to improve the separation of signal and background data candidates. We observe three
events in the signal M(mumu) region, consistent with the expectations from background events,
and set an observed (expected) limit at the 95% C.L. of 15 x 10"-9 (22 x 10"-9).

WGS5: Heavy Flavours / 163

Studying hot QCD matter at the CERN-LHC with heavy quarks

Author: Andre Mischke!

! Utrecht University (NL)
Corresponding Author: a.mischke@uu.nl

Relativistic nucleus-nucleus collisions allow exploring the behaviour of strongly interacting matter
at high temperatures and high energy densities, where a new phase of matter, the Quark-Gluon
Plasma (QGP), is predicted to exist. In this phase colour confinement of quarks and gluons into
hadrons should vanish.

Heavy-flavour particles, containing charm and beauty, are sensitive probes to study the properties
of the QGP. Due to their large mass, heavy quarks are produced predominantly in the (hottest) initial
phase of the collision via gluon fusion processes and therefore allow to explore the complete space-
time evolution of the QGP matter. Theoretical models based on perturbative QCD predict that heavy
quarks should experience smaller energy loss than light quarks, when propagating through the QGP
matter, due to the mass-dependent suppression of gluon radiation at small angles (the so-called dead-
cone effect). Of particular interest is the quantitative understanding of fundamental quantities such
as the transport coefficients.

In this talk selected highlights on open heavy-flavour production in lead-lead collisions at CERN’s
Large Hadron Collider will be presented and discussed.

WG2: Low x and Diffraction / 165

Single and double diffractive prompt photon production at the
LHC

Author: Cristiano Brenner Mariotto’

Co-author: Victor Goncalves ?

'u

% Universidade Federal de Pelotas
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Corresponding Author: cristianomariotto@furg.br

In this work we study the prompt photon production in single and double diffractive processes con-
sidering the resolved Pomeron model. We estimate the rapidity and transverse momentum depen-
dence of the cross section for the production of two photons and of a photon and a jet. We show
that these processes are sensitive to the pomeron structure. In contrast with the dijet and heavy
quark production, which are dominated by gluon-gluon interactions, in prompt photon production,
Compton like processes are dominant for single photon plus jet events, while in double photon
production, quark-antiquark annihilation dominates. This gives a unique oportunity to constrain
the quark distributions in the Pomeron. The results are obtained for the current and future LHC
energies.

WG1: Structure Functions / 166

TMD quark distributions at small x

Author: Martin Hentschinski!

Co-authors: Francesco Hautmann ; Hannes Jung 3

! Brookhaven National Laboratory
? Institute of Theoretical Physics

* Deutsches Elektronen-Synchrotron (DE)
Corresponding Author: martin.hentschinski@gmail.com

We discuss recent work on the transverse momentum dependent sea quark density at small x and
its application to Drell-Yan production at both forward and central rapidities.

WG2: Low x and Diffraction / 167

Cross sections and forward multiplicities measurements with TOTEM

Author: Mirko Berretti!

! Sezione di Pisa (IT)
Corresponding Author: mirko.berretti@cern.ch

The TOTEM experiment at the LHC has performed the first luminosity-independent measurements
of the total proton-proton cross-section at sqrt(s) = 7 TeV and 8 TeV. These measurements are based
on the optical theorem and require simultaneous measurements of the elastic rate by measuring
the outgoing protons with Roman Pots and of the inelastic rate, accomplished with the forward
charged-particle telescopes T1 and T2 in the range 3.1 < |eta| < 6.5.

TOTEM has also determined the total pp cross-section using the CMS luminosity measurement in
various ways and the results were found in excellent agreement with the luminosity-independent
measurement, despite having very different systematic dependencies. Moreover, since TOTEM is
capable to detect inelastic events with diffractive masses down to 3.4 GeV, a limit on the cross sec-
tion for low mass diffraction was set from the difference between the overall inelastic cross section
(measured only using elastic scattering) and visible inelastic cross section (measured using T1 and
T2).

The differential elastic cross section has been measured in the range 5*10-3<|t|<2.5 GeV"2 for pp
collisions at the center of mass energy of 7 TeV and down to |t|=0.01 GeV "2 for collisions at 8 TeV. The
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measurement of the forward charged particle eta-density has been performed at 7 TeV in the range
5.3<|eta|<6.4. This measurement constitutes the most forward pseudorapidity density measurement
ever obtained at LHC. This analysis is also repeated at 8 TeV by using a dedicated run taken with a
common CMS/TOTEM trigger.

A summary of these measurements is here reported, as well as the preliminary results on single and
double diffractive cross section.

WG1: Structure Functions / 168

Proton structure functions and physical evolution kernels
Author: Martin Hentschinski'
Co-author: Marco Stratmann '
! Brookhaven National Laboratory
Corresponding Author: martin.hentschinski@gmail.com

Physical anomalous dimensions allow to describe the Q2 dependence of proton structure functions
in a factorization scheme independent manner. We perform the first numerical implementation of
these physical evolution kernels at both leading and next-to-leading order. A comparison to conven-
tional DGLAP evolution based on factorization into coefficient and parton distribution functions is
provided.

WG1/3: Structure Functions and Electroweak Physics / 169

Electroweak boson production at LHCb

Author: Marta Calvi'

! Universita & INFN, Milano-Bicocca (IT)
Corresponding Authors: stephane.tourneur@epfl.ch, marta.calvi@mib.infn.it

We report measurements of Electroweak boson production in the forward region, using data col-
lected at the LHCb experiment with a centre of mass energy of sqrt(s)=7 TeV with an integrated
luminosity of up to 1.0 fb-1. W and Z bosons are reconstructed in leptonic decay channels, and
their cross-sections determined using data-driven techniques. All results are compared to NNLO
predictions.

WG3: Electroweak and Searches / 170

Limits on neutral Higgs production in the forward region in pp
collisions at sqrt(s)=7 TeV

Author: Marta Calvi'

! Universita & INFN, Milano-Bicocca (IT)

Corresponding Authors: philten@cern.ch, marta.calvi@mib.infn.it
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Limits on the cross-section times branching fraction for Higgs particles, produced in pp collisions at
sqrt(s) = 7 TeV, and decaying to two taus with pseudorapidities between 2 and 4.5, are presented.
The result is based on a dataset of 1.0 fb-1 collected by the LHCb detector. Model independent upper
limits on neutral Higgs cross-section times branching fraction are set and are compared to the SM
Higgs expectation. Model dependent MSSM upper limits on tan(beta) are also set.

WG2: Low x and Diffraction / 171

Exclusive J/psi and psi(2S) production in pp collisions at sqrt(s)=7
TeV

Author: Marta Calvi'

! Universita & INFN, Milano-Bicocca (IT)
Corresponding Authors: ronan.mcnulty@cern.ch, marta.calvi@mib.infn.it

Exclusive J/psi and psi(2S) vector meson production has been observed in the dimuon channel using
the LHCb detector. The cross-section times branching fractions to two muons with pseudorapidities
between 2.0 and 4.5 are measured and are found to be in good agreement with results from previous
experiments and theoretical predictions. The J/psi photoproduction cross-section is reported as a
function of the photon-proton centre-of-mass energy, and is shown to be consistent with measure-
ments obtained at HERA with power law behaviour.

WG4: QCD and HFS / 172

Inclusive particle production at LHCb

Author: Dmytro Volyanskyy

Corresponding Author: dmytro.volyanskyy@mpi-hd.mpg.de
Due to its unique pseudorapidity coverage and the possibility of extending measurements to low
transverse momenta, LHCb provides important input to the understanding of particle production
and energy flow in a kinematical range where QCD models have large uncertainties.
Measurements of charged & strange particle production and energy flow are performed in the ap-
proximate pseudorapidity range 2<eta<5, which corresponds to the acceptance of the LHCb spec-

trometer. The results are compared to predictions given by several Monte Carlo event generators,
which model the underlying event activity in different ways

WG2: Low x and Diffraction / 173

Studies of quarkonia production and polarisation at LHCb
Author: Marta Calvi'
! Universita & INFN, Milano-Bicocca (IT)

Corresponding Authors: maddalena.frosini@cern.ch, marta.calvi@mib.infn.it

Studies of quarkonia production in the forward region provide important tests of NRQCD. The LHCb
experiment has collected a dataset corresponding to an integrated luminosity of about 3 fb-1in
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proton-proton collisions at sqrt(s)= 7 and 8 TeV. We present studies of the production and polarisa-
tion of the J/psi, psi(2S) and chi_c charmonium states as well as those of Upsilon and chi_b bottomo-
nia. Absolute and relative production cross-sections are presented and compared to the most recent
theoretical predictions when available.

We also discuss the future prospects for these measurements.

WG5: Heavy Flavours / 174

Quarkonium measurements at STAR

Author: Jaroslav Bielcik'

! Czech Technical University (CZ)
Corresponding Author: jaroslav.bielcik@fjfi.cvut.cz

The calculations of Quantum Chromodynamics on lattice showed that under conditions of high en-
ergy density or high temperature nuclear matter undergoes a phase transition from state of confined
quarks and gluons to deconfined state, the Quark-Gluon Plasma (QGP).

Such conditions were present in first moments after the Big Bang

in the early universe and can be created in laboratory by colliding of heavy ions with sufficient en-
ergy. During the last decade, the STAR experiment at Relativistic Heavy Ion Collider has studied
the properties of the Quark-gluon Plasma.

One of the most prominent signatures of QGP formation is the Debye

screening of the quark-antiquark potential resulting in quarkonium

suppression in central heavy ion collisions. However, cold nuclear

effects, heavy quark recombination and hot wind dissociation could

influence the measured quarkonium yields. Measurements of

different quarkonium states in different collision systems and

centralities are necessary to extract the color-screening effects .

Quarkonium measurements allow to extract the thermodynamic properties, since different quarko-
nium states have different binding energy and therefore disassociate at different temperature of

QGP.

In this talk, we will report on the recent STAR measurements of J/1 and T production at mid-
rapidity in p + p, d+Au and Au+Au collisions at \/syn = 200 GeV.

We will also present the .J /1 polarization measurement in p+p

collisions and the J /1 elliptic flow measurement in Au+Au collisions.

WG5: Heavy Flavours / 175

Charm and beauty production at LHCb

Author: Marta Calvi®

! Universita & INFN, Milano-Bicocca (IT)
Corresponding Authors: akozlins@gmail.com, marta.calvi@mib.infn.it

The LHCb experiment has accumulated more than 3 fb-1 of data in proton-proton collisions data at
different centre of mass energies, collecting a sample rich in charm and beauty hadrons.

Studies of the production of these states provide a wealth of new measurements as well as probes of
theory predictions. We will present studies of charm and beauty production including measurements
of the properties of the produced hadrons
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WG5: Heavy Flavours / 176

Studies of excited charm and beauty mesons at LHCb

Author: Marta Calvi'

! Universita & INFN, Milano-Bicocca (IT)
Corresponding Authors: vladimir.gligorov@cern.ch, marta.calvi@mib.infn.it

We present the latest results concerning excited D(s) and B(s) mesons using data collected by the
LHCb experiment in proton-proton collision at the LHC. High precision measurements of the masses
and widths of the Ds1(2700), DsJ(2860), B, Bs1(5830) and Bs2(5840) states are reported. The observa-
tion of the new decay mode Bs2 -> B+K- is also presented.

WG5: Heavy Flavours / 177

Properties and decays of the Bc meson and b baryons

Author: Marta Calvi®

! Universita & INFN, Milano-Bicocca (IT)
Corresponding Authors: yuanxh@mail.tsinghua.edu.cn, marta.calvi@mib.infn.it
Using the large data sample collected by the CERN LHCb experiment, we present studies of Bc
mesons and b baryons, including the first observation of new decay modes of the Bc meson as well
as high precision mass measurements. The polarization amplitudes in Lambda_b -> J/psi Lambda_0

decay are measured together with measurements of the transverse polarisation of Lambda_b baryons
produced in sqrt{s}=7 TeV pp collisions

WG5: Heavy Flavours / 178

Quarkonia and quarkonia-like spectroscopy at LHCb

Author: Marta Calvi'

! Universita & INFN, Milano-Bicocca (IT)
Corresponding Authors: conor.fitzpatrick@cern.ch, marta.calvi@mib.infn.it

The latest years have seen a resurrection of interest in searches for exotic states motivated by tanta-
lising observations by Belle and CDF. Using the data collected at pp collisions at 7 and 8 TeV by the
LHCb experiment we present limits on the X(4140) and studies of the X(3872) quantum numbers.
Future prospects for other exotic states will be discussed.

WG?7: Future experiments / 179

The LHCDb upgrade

Author: Umberto Marconi’
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! Bologna
Corresponding Author: umberto.marconi@bo.infn.it

The LHCb experiment is designed to perform high-precision measurements of CP violation and
search for New Physics using the enormous flux of beauty and charmed hadrons produced at the
LHC. The operation and the results obtained from the data collected in 2010 and 2011 demonstrate
that the detector is robust and functioning very well. However, the limit of 1 fb-1 of data per year
cannot be overcome without improving the detector. We therefore plan for an upgraded spectrom-
eter by 2018 with a 40 MHz readout and a much more flexible software-based triggering system
that will increase the data rate as well as the efficiency specially in the hadronic channels. Here we
present the LHCb detector upgrade plans, based on the Letter of Intent and Framework Technical
Design Report.

WG1: Structure Functions / 180

Developments in CTEQ-TEA analysis

Author: Pavel Nadolsky'

! Southern Methodist University
Corresponding Author: nadolsky@smu.edu

I discuss recent developments in the CTEQ-TEA global analysis
of parton distribution functions

WG6: Spin / 181

Gluon Polarization and Jet Production in STAR

Author: Carl Gagliardi'

! Texas A&M University
Corresponding Author: cggroup@comp.tamu.edu

One of the primary goals of the RHIC spin program is to determine the gluon polarization distri-
bution within the proton. At leading order, pp collisions involve a mixture of quark-quark, quark-
gluon, and gluon-gluon scattering. In RHIC kinematics, the quark-gluon and gluon-gluon contribu-
tions dominate, which makes RHIC an ideal tool to explore gluon polarization. The STAR experiment
has measured the longitudinal double-spin asymmetry, A_LL, for inclusive and di-jet production at
sqrt{s} = 200 GeV. The inclusive jet results provide the first experimental indication of non-zero gluon
polarization in the x range sampled at RHIC. At leading order, the di-jet studies provide access to
the incident parton kinematics, allowing a direct determination of the momentum dependence of
the gluon polarization, Delta g(x,Q"2). During the 2012 and 2013 RHIC runs, STAR is investigating
these same observables in pp collisions at sqrt{s} = 510 GeV, which will expand the kinematic reach
to lower-x gluons. The STAR measurements at 200 GeV will be discussed, including recent analysis
improvements that provide reduced systematic uncertainties. In addition, the anticipated sensitivity
of the 510 GeV measurements will be discussed, and STAR plans for future gluon polarization studies
will be described.

WG7: Future experiments / 182
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PHENIX detector upgrades for enhanced physics programs

Author: Yuji Goto'

' RIKEN
Corresponding Author: goto@bnl.gov

The PHENIX collaboration has been developing detector upgrade plans for enhanced physics pro-
grams using full luminosity of recent upgraded RHIC facility. This upgrade, referred to as sSPHENIX,
provides a variety of programs with heavy-ion collisions and polarized proton collisions at RHIC.
We’re proposing a major upgrade of the central-rapidity spectrometer consisting of a solenoidal
magnet surrounded by electromagnetic and hadronic calorimeters with uniform coverage over |eta]
< 1. The upgrade enables a crucial jet physics program to investigate the nature of the strongly-
coupled quark-gluon plasma. Additional tracking layers and a preshower will expand the sSPHENIX
program to include heavy-flavor, neutral pion, low-mass dilepton, and direct photon measurements.
Moreover we have been developing a forward-rapidity spectrometer upgrade plan with the open
geometry. It has been designed for the study of cold nuclear matter effects in proton- and deuteron-
nucleus collisions, precision measurements of single transverse-spin asymmetries for the Drell-Yan
process, and measurements of novel observables in jet production in transversely polarized proton
collisions.

WG?7: Future experiments / 183

ePHENIX at eRHIC

Author: Klaus Dehmelt’

! Stony Brook University USA
Corresponding Author: klaus.dehmelt@stonybrook.edu

eRHIC is a proposed high luminosity, polarized Electron-Ion Collider (EIC), which would make use
of the existing RHIC infrastructure. The eRHIC design is based on using one of the two RHIC hadron
rings and a multi-pass Energy Recovery Linac (ERL). A polarized electron beam with an energy up
to 30 GeV would collide with a number of ion species accelerated in the existing RHIC accelerator
complex, from polarized protons with a top energy of 250 GeV to fully-stripped uranium ions with
energies up to 100 GeV/u covering a center-of-mass energy range from 45 to 175 GeV for polarized
e+p, and from 32 to 110 GeV for e+A (for large A) collisions.

eRHIC will be able to provide electron-hadron collisions in up to three interaction regions. In one
of these regions will be the upgraded PHENIX detector, ePHENIX that evolves from the sPHENIX
detector currently being designed. It is envisioned to fully use the sSPHENIX detector at midra-
pidities (|etal<1), followed by a sSPHENIX-Forward upgrade with additional modifications specific to
ePHENIX.

This presentation will describe the ePHENIX approach and goals and requirements for day-1 physics
at eRHIC.

WG6: Spin / 184

Large p_T Forward Transverse Single Spin Asymmetries of ©°0
Mesons at Vs= 200 and 500 GeV from STAR.

Author: Steven Heppelmann'

' Penn State University for the STAR Collaboration
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Corresponding Author: heppel@psu.edu

The STAR collaboration has collected two large data sets for measurement of forward 7”0 transverse
single spin asymmetries (SSA) in polarized pp collisions. Preliminary results and analysis progress
will be presented for data from two RHIC runs, from RHIC Run 11 (2011) with energy +s=500 GeV
and with luminosity of 22 pb-1 and from RHIC Run 12 (2012) with vs=200 GeV and with luminosity
of 18 pb-1. Neutral pions are measured with the STAR forward electromagnetic calorimeter (called
FMS) with nearly full azimuthal acceptance over the range of pseudo-rapidity from 2.65 to 4.0. Large
transverse SSA is now seen over a much greater range of transverse momentum, up to 10 GeV/c, than
reported in previous publications. The analysis of the underlying event structure raises important
questions about the overall jet-like nature of events associated with the spin asymmetry of the *0.
These results may provide new insight into the 30 year old puzzle as to the nature of large SSAs in
forward hadron production.

WG?7: Future experiments / 185

AFTER@LHC: A Fixed-Target ExpeRiment at the LHC

Authors: Andry Rakotozafindrabe!; Bernard Genolini?; Cynthia Hadjidakis3 ; Cédric Lorcé*; Elena Gonzalez Fer-
reiro’; Enrico Scomparinf’; Frédéric Fleuret’; Ingo Schienbein?®; Jean-Philippe Lansberggg Jean-Pierre Didelez'’;
Mauro Anselmino™™; Philippe Rosier'’; Roberta Arnaldi®; Stanley J. Brodsky"'; Ulrik Uggerhoj'?; Valerie Cham-
bert"

! CEA/IRFU,Centre d’etude de Saclay Gif-sur-Yvette (FR)
2 IPN Orsay (CNRS-IN2P3-Univ. Paris Sud)
* Universite de Paris-Sud 11 (FR)

* IPN Orsay & LPT Orsay, Paris Sud U.

> Universidad de Santiago de Compostela

® Universita e INFN (IT)

7 LLR Ecole Polytechnique, IN2P3/CNRS

8 Universite Joseph Fourier

® IPN Orsay, Paris Sud U. / IN2P3-CNRS

1% IPN Orsay - Paris Sud U. - CNRS/IN2P3
' SLAC

12 Aarhus University (DK)

3 IPN Orsay

Corresponding Authors: andry.malala.rakotozafindrabe@cern.ch, cynthia.hadjidakis@cern.ch, lansberg@in2p3.fr

We outline the physics opportunities [1] which are offered by a next generation and multi-purpose
fixed-target experiment exploiting the LHC beams extracted by a bent crystal. This mature extrac-
tion technique offers an ideal way to obtain a clean and very collimated high-energy beam, without
altering at all the performance of the LHC [2,3,4]. The multi-TeV LHC beams grant the most ener-
getic fixed-target experiment ever performed, to study pp, pd and pA collisions at sqrt(s_NN) ~ 115
GeV and PbA collisions at sqrt(s_NN) ~ 72 GeV. AFTER - for A Fixed-Target ExperRiment — gives
access to new domains of particle and nuclear physics complementing that of collider experiments,
in particular RHIC and the projects of electron-ion colliders. The typical instantaneous luminosity
achievable with AFTER in pp and pA mode [1] surpasses that of RHIC by more than 3 orders of
magnitude and is comparable to that of the LHC collider mode. This provides a quarkonium and
heavy-flavour observatory [5] in pp and pA collisions where, by instrumenting the target-rapidity
region, gluon and heavy-quark distributions of the proton, the neutron and the nuclei can be ac-
cessed at large x and even at x larger than unity in the nuclear case. The nuclear target-species
versatility provides a unique opportunity to study nuclear matter versus the features of the hot and
dense matter formed in heavy-ion collisions, including the formation of the quark-gluon plasma.
During the one-month lead runs, PbA collisions can be studied at a luminosity comparable to that
of RHIC and the LHC over the full range of target-rapidity domain with a large variety of nuclei.
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Modern detection technology should allow for the study of quarkonium excited states, in particu-
lar the chi(c) and chi(b) resonances, even in the challenging high-multiplicity environment of pA
and PbA collisions, thanks to the boost of the fixed-target mode. Precise data from pp, pA and PbA
should help to understand better heavy-quark and quarkonium production, to clear the way to use
them for gluon and heavy-quark PDF extraction in free and bound nucleons, to unravel cold from
hot nuclear effects and to restore the status of heavy quarkonia as a golden test of lattice QCD in
terms of dissociation temperature predictions at a sqrt(s_NN) where the recombination process is
expected to have a small impact. The fixed-target mode also has the advantage to allow for spin
measurements with polarized targets.

1] S.J. Brodsky, F. Fleuret, C. Hadjidakis and J. P. Lansberg, Phys. Rept. 108 522 (2013) 239.
2] E. Uggerhgj, U. L. Uggerhgj, Nucl. Instrum. Meth. B 234 (2005) 31.

(1]

(2]

[3] W. Scandale, et al., Phys. Lett. B 703 (2011) 547-551.

[4] W. Scandale, et al. [LUA9], CERN-LHCC-2011-007, 2011.
(5]

5] J. P. Lansberg, S. J. Brodsky, F. Fleuret and C. Hadjidakis, Few Body Syst. 53 (201

WG6: Spin / 186

W Physics Result of PHENIX

Author: Sanghwa Park’

! Seoul National University
Corresponding Author: sanghwapark@gmail.com

Measuring the flavor-separated quarks polarization is one of the primary goals in the PHENIX exper-
iment at RHIC in order to understand the proton spin structure. The sea quark parton distriubution
fuction (PDF) is not well known while the valence quark PDF is well constrained. The asymmetry
of W production Aj, from polarized proton is sensitive to the helicity distribution of quarks and
anti-quarks, so that the asymmetry measurement enables to access the sea quark contribution to the
proton spin.

RHIC provides us unique opportunity to perform this measurement using the longitudinally polar-
ized proton collisions at center of mass energy up to /s = 510 GeV. PHENIX has measured W through
their leptonic decays into electrons at central rapidity (|| < 0.35) and muons at forward/backward
rapidities (1.2 < |n| < 2.2).Insuccessiontothe firstmeasurementper formedin2011, PHENIX collectedtwiceo
pb~! in 2012 with fully upgraded detectors and triggering system. We will present recent results of
W to electron and muon decay channels and the prospect of the further analysis.

WG6: Spin / 187

Fragmentation Functions measurement at COMPASS

Author: Nour Makke'

! Universita e INFN (IT)
Corresponding Author: nour.makke@cern.ch

Fragmentation functions (FFs), which turn partons into non-perturbative hadronic bound states
in hard-scattering reactions, represent a key ingredient to address proton spin structure in semi-
inclusive deep inelastic scattering and proton-proton collisions. Fragmentation functions can not be
determined from perturbative Quantum Chromodynamics and have to be extracted from experimen-
tal data in different processes. The COMPASS experiment at CERN provides a large data sample and
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covers a wide kinematic range for precise measurement of hadron multiplicities, directly connected
to FFs. Recent highly differential results on hadron multiplicity will be presented and discussed for
single-hadron and hadron-pair production in SIDIS at COMPASS.

WG?7: Future experiments / 190

The LHeC accelerator system

Author: Oliver Bruening'

' CERN
Corresponding Author: oliver.bruning@cern.ch

The status of the LHeC accelerator proposal will be reviewed.

WG7: Future experiments / 192
The LHeC detector
Author: David South’

! DESY
Corresponding Author: david.south@cern.ch

The plans for the LHeC detector will be presented.

WG1/3: Structure Functions and Electroweak Physics / 193
W and Z boson production at CMS
Author: Manfred Jeitler!

! Austrian Academy of Sciences (AT)
Corresponding Authors: ak427@cornell.edu, manfred.jeitler@cern.ch

We present selected measurements done with W and Z bosons performed with the CMS detector,
based on samples of events collected during 2011 and 2012 physics runs. Measurements include
W and Z inclusive cross sections, the lepton charge asymmetry in W events, and differential cross
sections of Z and Drell-Yan production.

WG?7: Future experiments / 194

Low-x Physics at the LHeC

Author: Nestor Armesto Perez'
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! Universidade de Santiago de Compostela (ES)
Corresponding Author: nestor.armesto@usc.es

An overview of the possibilities for low-x physics at the LHeC will be reviewed. This will include
inclusive, diffractive and final state observables.

WG2: Low x and Diffraction / 195
MPI and DPS studies at CMS
Author: Manfred Jeitler'

! Austrian Academy of Sciences (AT)

Corresponding Authors: paolo.bartalini@cern.ch, manfred.jeitler@cern.ch

to be defined

WG2: Low x and Diffraction / 196

Inclusive hadron production in p-p collisions in CMS

Author: Manfred Jeitler'

' Austrian Academy of Sciences (AT)
Corresponding Authors: panagiotis.katsas@cern.ch, manfred.jeitler@cern.ch

Measurements of the pseudorapidity distribution of charged hadrons in pp collisions at 8 TeV are
presented, and compared to the predictions of Monte Carlo models.

WG2: Low x and Diffraction / 197

Characterization of the underlying event in p-p collisions in CMS

Author: Manfred Jeitler'

! Austrian Academy of Sciences (AT)
Corresponding Authors: kajari.mazumdar@cern.ch, manfred.jeitler@cern.ch
Studies of the underlying event in p-p collisions at 0.9, 2.76, and 7 TeV are presented, using leading
charged tracks at central rapidities, and the energy density measured at forward rapidities. The

results are compared to model predictions, and provide constraints on the tuning of Monte Carlo
parameters at the LHC.

WG2/4: Diffraction and QCD / 198
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Forward jets, forward+central dijets and dijets with large rapidity
separations in p-p collisions in CMS

Author: CMS Collaboration™™
Corresponding Author: albert.knutsson@cern.ch
We present results on forward and forward+central jet production, and on the properties of dijet

events as a function of rapidity separation. The measurements are compared to model predictions
to look for new effects in small-x interactions.

WG2: Low x and Diffraction / 199

Measurements of diffraction in p-p collisions in CMS

Author: Manfred Jeitler’

! Austrian Academy of Sciences (AT)
Corresponding Authors: rciesielsk@rockefeller.edu, manfred.jeitler@cern.ch
We present measurements of soft and hard diffraction at the LHC, including measurements of diffrac-

tive dijets at 7 TeV. We also show the first candidates for central dijet production with both leading
protons tagged at the LHC, using the combined CMS and TOTEM detectors.

WG2: Low x and Diffraction / 200

Exclusive processes in pp collisions in CMS

Author: Manfred Jeitler'

! Austrian Academy of Sciences (AT)
Corresponding Authors: gustavo.silveira@cern.ch, manfred.jeitler@cern.ch
We present results on exclusive production from CMS, including a first search for exclusive gammagamma-
>WW, and limits on anomalous quartic gauge couplings. We also present measurements of exclusive

gammagamma->mumu and gammagamma->ee production, and the first limits on central exclusive
production of photon pairs at 7 TeV.

WGS5: Heavy Flavours / 201

Measurements of beauty quark production at CMS

Author: Manfred Jeitler’

! Austrian Academy of Sciences (AT)
Corresponding Authors: mario.galanti@cern.ch, manfred.jeitler@cern.ch
The large production cross-sections at LHC energies, combined with an adapted trigger strategy has

enabled CMS to collect large data samples to perform detailed studies of Beauty hadron properties.
In this talk we will report from our latest results, including Lambda_b production cross-section and
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lifetime measurements, bbbar cross-section differential in the opening angles deltaPhi and deltaR
and on branching ratios of the rarely studied Bc meson. The Lambda_b production cross-section
versus pT is also compared to our previously measured pT spectra of B0, B+ and Bc mesons. This
talk might also include new results on B hadron production, if approved in time.

WGS5: Heavy Flavours / 202

Measurements of Quarkonium polarization at CMS

Author: Manfred Jeitler'

' Austrian Academy of Sciences (AT)
Corresponding Authors: joao.seixas@cern.ch, manfred.jeitler@cern.ch

In the present talk we will present results from a large data sample collected at 7 TeV, from which
CMS could extensively study the polarization of the 3 Upsilon states, as a function of pT in two
rapidity windows, conducting a complete analysis, including the polar and azimuthal anisotropy
angles, and in 3 different polarization frames.

Thanks to the large data sample, CMS could also extensively study the polarization of the 3 Upsilon
states, as a function of pT in two rapidity windows, conducting a complete analysis, including the
polar and azimuthal anisotropy angles, and in 3 different polarization frames.

Given its powerful Silicon tracker, CMS has excellent photon conversion capabilitites, allowing
to separately study the chic2 and chicl P-wave states, separated by a mass difference of 45 MeV
only.

WG5: Heavy Flavours / 203

Studies of rare B meson decays with the CMS detector

Author: Manfred Jeitler'

' Austrian Academy of Sciences (AT)
Corresponding Authors: xin.shi@cern.ch, manfred.jeitler@cern.ch

Rare beauty decays are usually an excellent probe to the physics beyond the standard model. Es-
pecially those decays, that are proceed through flavor-changing neutral currents, can have the in-
terference from new physics with the loop diagrams. Some of these decays are well predicted by
the theory, such as B_s,d to mu+mu- branching fractions and the AFB of the B->K*mu+mu-, are the
gold plate searches at the colliders. In this talk these searches in pp collisions at LHC using the data
collected by the CMS detector are presented.

WG3: Electroweak and Searches / 204

Vector boson + jets measurements at CMS

Author: Manfred Jeitler’

' Austrian Academy of Sciences (AT)
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Corresponding Authors: tristan.dupree@cern.ch, manfred.jeitler@cern.ch

The associated production of jets and vector bosons allows for stringent tests of perturbative QCD
calculations and is sensitive to the possible presence of new physics beyond the Standard Model.
Measurements of jet production rates in association with W, Z or photons, in proton-proton col-
lisions at 7 TeV or 8 TeV center-of-mass energy is presented, using data collected with the CMS
detector. Measurements include inclusive jet multiplicity, differential jet cross sections, as well as
associated charm- and bottom-quark jet production.

WG3: Electroweak and Searches / 205

Searches for new physics with leptons and/or jets at CMS

Author: Manfred Jeitler'

! Austrian Academy of Sciences (AT)
Corresponding Authors: carl.vuosalo@cern.ch, manfred.jeitler@cern.ch

This talk will cover a wide range of new physics searches including many from the full dataset of 8
TeV pp collision from 2012. Included in the talk will be new physics searches in decays to multi-jet
final states, leptons plus jets, and also searches for heavy long-lived charged particles.

WG3/4: QCD, Hadronic Final States and Electroweak Physics / 206

Search for exotic resonances with top quarks

Author: CMS Collaboration™°

Corresponding Author: davide.pagano@unibs.it

In many models of physics beyond the Standard Model the coupling of new physics to third gener-
ation quarks is enhanced. We present a review of searches for heavy particles beyond the standard
model decaying to final states with top and bottom quarks. This includes searches for heavy gauge
bosons and excited states. Several final states originating from the top are considered and the event
reconstruction is optimized accordingly. We use data collected with the CMS experiment during the
year 2012, in proton-proton collisions at the LHC at a centre-of-mass energy of 8 TeV.

WG3/4: QCD, Hadronic Final States and Electroweak Physics / 207

Search for exotic heavy quark partners

Author: CMS Collaboration™°

Corresponding Author: davide.pagano@unibs.it

We present searches for massive top and bottom quark partners at CMS using data collected at
sqrt(s)=7 and 8 TeV. Such partners can be seen in 4th generation models, or can be found in models
predicting vector-like quarks to solve the Hierarchy problem and stabilize the Higgs mass. The
searches span a range of final states, from multi-leptonic to entirely hadronic, and limits are set on
mass and production cross sections as a function of branching ratios.
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WG4: QCD and HFS / 208

NLO predictions for multileg processes using BlackHat and Sherpa

Author: Daniel MaitreN"

Corresponding Author: daniel. maitre@durham.ac.uk

I will present the BlackHat one-loop library, which implements on-shell methods to compute one-
loop amplitudes and show its use in conjuction with Sherpa to produce NLO accurate predictions
for high multiplicity processes at the LHC and Tevatron. I will also discuss

the use of ROOT n-tuple files to store the information needed to compute different results and to
transmit them to experimenters.

WG3: Electroweak and Searches / 209

Searches for new heavy resonances and large extra dimensions at
CMS

Author: Manfred Jeitler'

' Austrian Academy of Sciences (AT)

Corresponding Authors: stefan.antonius.schmitz@cern.ch, manfred.jeitler@cern.ch

Additional heavy leptonic resonances (e.g. Z’, W’) are predicted by a number of new physics models.
Models with extra dimensions include not only the possibility for resonant signatures like predicted
in RS scenarios, but might also result in a non-resonant enhancement of high mass lepton pairs as
suggested by the ADD model of large extra dimensions.

CMS has performed searches for both resonant and non-resonant signatures of new physics in the
lepton mass spectra. Most of the presented results are based on the full 2012 dataset of proton-
proton collisions at a center of mass energy of 8 TeV. No evidence for event contributions beyond
the standard model is observed, and the results are interpreted in terms of limits on model parameters
in the considered new physics scenarios.

WG3: Electroweak and Searches / 210

Measurements of properties of the Higgs-like Particle at 125 GeV
by the CMS collaboration

Author: Manfred Jeitler'

! Austrian Academy of Sciences (AT)
Corresponding Authors: sabino.meola@cern.ch, manfred.jeitler@cern.ch

CMS results are presented on the measurement of properties of the Higgs-like particle discovered
last summer with a mass in the range of 125-126 GeV, based on the full statistics of about 25 fb-
1, collected in 2011 and 2012 at 7 and 8 TeV respectively. A discussion will be given on the mass
measurement, couplings and the spin-parity properties of this new particle. The most recent results
will be presented.
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WGS5: Heavy Flavours / 211

Exotic quarkonium spectroscopy and production

Author: Manfred Jeitler'

! Austrian Academy of Sciences (AT)
Corresponding Authors: elif.asli.albayrak@cern.ch, manfred.jeitler@cern.ch

In this talk we will report from the two structures found in the J/psi phi decay channel, accessed
through the exclusive B+ —> J/psi phi K+ decay. One of the structures confirms a previous obser-
vation by the CDF experiment, while the second structure has been observed by CMS for the first
time. These contribute to the “systematic” studies of new structures in the search for new exotic
quarkonium states.

Using large data samples of di-muon events, CMS has performed detailed measurements in the field
of exotic quarkonium production. We will present very recent result on the X(3872) exotic state, in
the J/psi pi pi decay channel, based on "6500 events, collected at sqrt(s) = 7 TeV, and covering un-
precedentedly high values of pT. The cross-section ratio w.r.t. the psi(2S) will be given differentially
in pT, as well as pT integrated. For the first time at the LHC the fraction of X(3872) coming from B
hadron decays has been established. We also give a measurement of the di-pion mass spectrum to
establish details of the nature of the decay.

WG4: QCD and HFS / 212

Jet physics measurements at CMS

Author: Piergiulio Lenzi™*™

Corresponding Author: piergiulio.lenzi@cern.ch

We present CMS results related to jet production cross sections, which pose a central test to pertur-
bative QCD predictions and which place an important constraint on parton distribution functions
and the strong coupling constant. Results include recent measurements performed with 2011 data
taken at center-of-mass energy of 7 TeV and 2012 data taken at 8 TeV.

WG4: QCD and HFS / 213

Production of multiple electroweak bosons at CMS

Author: CMS Collaboration™°™

Corresponding Author: daniele.trocino@cern.ch

We present studies of diboson production in pp collisions at 7 TeV and 8 TeV center-of-mass energy
based on data recorded by the CMS detector at the LHC in 2011 and 2012. These include precise
measurements of W and Z production in association with a photon, as well as WW, WZ, and ZZ
production at the LHC. The results are interpreted in terms of constraints on anomalous triple gauge
couplings.

WG3: Electroweak and Searches / 214
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Search for Quarks and Gluinos in events with missing transverse
momentum

Authors: Manfred Jeitler'; Robert Schoefbeck’

' Austrian Academy of Sciences (AT)
Corresponding Authors: robert.schoefbeck@cern.ch, manfred.jeitler@cern.ch
In this talk, the latest results from CMS on inclusive searches for squark and gluino production
at the LHC are reviewed, including third generation signatures. A variety of complementary final

state signatures and methods are presented using up to 20/fb of data from the 8 TeV LHC run of
2012.

WG3: Electroweak and Searches / 215

Searches with multilepton final states

Author: Manfred Jeitler'

! Austrian Academy of Sciences (AT)
Corresponding Authors: peter.thomassen@cern.ch, manfred.jeitler@cern.ch

In this talk, the latest results from CMS on searches for new physics with multiple leptons in the final
state are presented using up to 20/fb of data from the 8 TeV LHC run of 2012. Interpretations of results
in terms of RP conserving as well as violating models of supersymmetry are presented for weak
and strong production mechanisms. For RP conserving models, both neutralinos and gravitinos as
lightest supersymmetric particles are considered.

WG3: Electroweak and Searches / 216

Search for stop and sbottom pair production at the LHC using the
CMS detector

Author: Manfred Jeitler!

' Austrian Academy of Sciences (AT)
Corresponding Authors: loukas.gouskos@cern.ch, manfred.jeitler@cern.ch

In this talk, the latest results from CMS on direct stop or sbottom pair production are reviewed. We
present searches preformed for different stop and sbottom decay modes using up to 20/fb of data
from the 8 TeV LHC run of 2012.

WG1: Structure Functions / 217

Top Quark Pair Cross Section Measurements at CMS

Author: Manfred Jeitler'

' Austrian Academy of Sciences (AT)
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Corresponding Authors: jan kieseler@desy.de, manfred.jeitler@cern.ch

Measurements of inclusive and differential top quark pair production cross section at 8 TeV are
presented, performed using CMS data collected in 2012. The total cross section is measured in the
lepton+jets and dilepton channels, including the tau-dilepton mode. DIfferential cross sections are
measured as a function of various kinematic observables, including the transverse momentum and
rapidity of the (anti)top quark as well as the top-antitop system, as well as multiplicity and transverse
momenta of jets produced in addition to the top pair. The results are combined and confronted with
precise theory calculations. The data allow for tests and determinations of MC-parameters, such as
those related to the scales for renormalization and factorization and for the matching between the
matrix-element and parton-shower level.

WG5: Heavy Flavours / 218

Top quark mass measurements with CMS

Authors: Javier Brochero Cifuentes'; Manfred Jeitler®

! Universidad de Cantabria (ES)
% Austrian Academy of Sciences (AT)
Corresponding Authors: javier.brochero.cifuentes@cern.ch, manfred.jeitler@cern.ch
Measurements of the top quark mass are presented, obtained from CMS data collected in 2011 and
2012 at a centre-of-mass energy of 7 TeV and 8 TeV. The mass of the top quark is measured using
several methods. The results of the various channels are combined and compared to the world aver-
age. The dependence of the top-quark mass measurement on event kinematics is studied. The top

mass and also alphas are extracted from the top pair cross section measured at CMS, including a
determination of mtop in the MSbar scheme.

WG5: Heavy Flavours / 219

Measurements of the top-quark properties at CMS

Author: Manfred Jeitler'

! Austrian Academy of Sciences (AT)
Corresponding Authors: efe.yazgan@cern.ch, manfred.jeitler@cern.ch
Measurements of several top-quark properties are presented, obtained from the CMS data collected
in 2011 and 2012 at centre-of-mass energies of 7 and 8 TeV. The results include measurements of the
top pair charge asymmetry, the W helicity in top decays, the top quark charge, and of the ttbar spin
correlation and the search for anomalous couplings. The fraction of top quarks decaying into a W-
boson and a b-quark relative to all top quark decays, R=BR(t->Wb)/Sum(BR(t->Wq)), is determined.

Furthermore, the cross sections of ttbar events produced in association with a photon ora W ora Z
boson are measured.

WG5: Heavy Flavours / 220

Measurements of single top quark processes with CMS

Author: Manfred Jeitler!
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' Austrian Academy of Sciences (AT)

Corresponding Authors: steffen.roecker@cern.ch, manfred.jeitler@cern.ch

Measurements of single top quark production are presented, performed using CMS data collected in
2012 at centre-of-mass energies of 8 TeV. The cross sections for the electroweak production of single
top quarks in the t-channel and in association with W-bosons is measured and the results are used to
place constraints on the CKM matrix element Vtb. Measurements of top quark properties in single
top quark production are also presented. The results include the W-helicity in top quark decay and
the search for anomalous couplings.

WG3: Electroweak and Searches / 221

Study of Higgs Production in Bosonic Decay Channels at CMS

Author: Manfred Jeitler'

' Austrian Academy of Sciences (AT)

Corresponding Authors: andre.georg.holzner@cern.ch, manfred.jeitler@cern.ch

Results are presented on the study and search for Higgs-like particles decaying into a ZZ, WW and
2 photon final states, based on the full statistics of about 25 fb-1, collected in 2011 and 2012 at 7
and 8 TeV respectively with the CMS experiment. Different production channels namely inclusive,
VBF and associated production are studied for the 2-photon final state. The following ZZ decay
channels are studied: 4 charged leptons, 21 2nu, 21 2tau and 21 2q. Special attention will be to the
low mass region where evidence for a new particle was reported earlier in 2012. The WW channel
includes the study of full leptonic and semi-leptonic final states. The most recent results will be
presented.

WG3: Electroweak and Searches / 222

Study of Higgs Production in Fermionic Decay Channels at CMS

Author: Manfred Jeitler'

! Austrian Academy of Sciences (AT)

Corresponding Authors: somnath.choudhury@cern.ch, manfred.jeitler@cern.ch

Results are presented on the study of the Higgs-like particle at 125 GeV decaying into final states
consisting of either two taus, or a b anti-b quark pair, based on the full statistics of about 25 fb-
1, collected in 2011 and 2012 at 7 and 8 TeV respectively with the CMS experiment. Leptonic and
hadronic decay channels for the tau lepton are included in the search. Different production channels
namely inclusive, VBF and associated production have been studied. The b bbar decay channel is
studied in associated production with W/Z and top quarks. SM and MSSM interpretations of the
data will be given for both decay channels The most recent results will be presented.

WG6: Spin / 223

Double spin asymmetry measurement from SANE-HMS data at
Jefferson Lab
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Author: Hoyoung Kang'

! Seoul National University
Corresponding Author: achim50@snu.ac.kr

In Hall C at the Thomas Jefferson National Laboratory, the Spin Asymmetries of the Nucleon Ex-
periment (SANE, E07-003) measured the spin asymmetries of the proton, using a polarized electron
beam and a polarized ammonia target. By rotation of superconducting magnet about the target,
parallel and near-perpendicular double spin asymmetries were measured at beam energies of 4.7
and 5.9GeV. The spin structure functions ¢g; and g2 can be extracted from these asymmetries. The
primary experiment used the Big Electron Telescope Array (BETA) which covered a large solid an-
gle ("200msr) to detect electrons scattered to the beam left at 40 degrees. Simultaneously, the High
Momentum Spectrometer (HMS) detected electrons scattered to beam right. Although BETA covers
larger kinematic region, the HMS, by varying the central angle and momentum , collected comple-
mentary data at four-momentum transfer Q? of 0.8, 1.3, and 1.9GeV 2, from the resonance region
to the region of invariant mass W = 2.3GeV . These regions are the extended range of previous RSS
experiment, allowing better determination of the integral of g, and the Q? dependency of A; and
Ay at resonance region. In this talk, the current progress of the analysis and preliminary spin
asymmetries from HMS data will be presented.

WG6: Spin / 224

Unpolarized azimuthal asymmetries in SIDIS at COMPASS

Author: Giulio Sbrizzai'

! Universita e INFN (IT)
Corresponding Authors: bakur.parsamyan@cern.ch, giulio.sbrizzai@cern.ch

The study of the spin structure of the nucleon and of the effects

due to the quarks transverse momentum are part of the scientific program of COMPASS, a fixed
target experiment at the CERN SPS.

The azimuthal modulations which appear in the cross-section of SIDIS off unpolarised targets give
insight on the intrinsic momentum structure of the nucleon and on the possible correlation between
transverse spin and transverse momentum of the quarks.

We present the results for the amplitudes of the cos(¢), cos(2¢), and sin(¢) modulatuions (where
¢ is the azimuthal hadron angle in the gamma-nucleon system) obtained from the COMPASS data
collected with a 160 GeV/c positive muon beam impinging on a deuteron target.

The amplitudes are measured separately for positive and negative hadrons, and the results on the
dependence of the relevant kinematical variables obtained after a multi dimensional analysis are also
presented.

WG6: Spin / 225

COMPASS results on the Collins and Sivers asymmetries

Author: Anna Martin'

! Universita e INFN (IT)
Corresponding Author: anna.martin@cern.ch
COMPASS, a fixed target experiment at the CERN SPS, is measuring the partonic structure of the

nucleon since 2002. An important part of this program are the measurements of transverse spin
effects in semi-inclusive deep inelastic scattering of high energy muons off transversely polarized
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deuteron and proton solid state targets. This talk is dedicated to the measurements of the Collins
and Sivers asymmetries, which give access to the transversity and the Sivers parton distribution
functions. The proton and deuteron COMPASS results are reviewed. Particular focus is put on the
very recent results from the data collected in 2010 using the transversely polarized proton target,
which show asymmetries clearly different from zero and confirm the results from the 2007 data but
with considerably improved accuracy. The comparison of these COMPASS data with the results from
experiments using lower energy incoming leptons gives important constrains for the Q2 evolution
of the transverse momentum dependent distribution and fragmentation functions.

226

Transverse target single-spin asymmetry in inclusive electropro-
duction of charged pions and kaons

Author: Klaus Rith’

! University of Eralngen-Niirnberg
Corresponding Author: klaus.rith@desy.de

Single-spin asymmetries were investigated in inclusive and semi-inclusive electroproduction of charged
pions and kaons from a transversely polarized hydrogen target at the HERMES experiment. The
asymmetries were studied as a function of the azimuthal angle ) about the beam direction between
the ‘upwards’ target spin direction and the hadron production plane, the transverse hadron momen-
tum Pr relative to the direction of the incident beam and the Feynman variable xr in the lepton-
nucleon center-of-momentum frame. The sin{i)} amplitudes are positive for 7+ and K™, slightly
negative for 7~ and consistent with zero for K, with particular Pr but weak xr dependences.
Especially

large asymmetries are observed for two small subsamples of events, where also the scattered electron
was recorded by the spectrometer.

WG2: Low x and Diffraction / 227

Charmonium and e+e- pair photoproduction in ultra peripheral
Pb-Pb collisions at sqrt(s_NN)=2.76 TeV

Author: Eugenio Scapparone'

! INFN-Bologna(IT)
Corresponding Author: eugenio.scapparone@bo.infn.it

Ultra-relativistic heavy ions generate strong electromagnetic fields which offer

the possibility to study gamma-gamma and gamma-nucleus interactions at theLHC in the so called
ultra-peripheral collisions (UPC). The J/psi photoproduction in UPC events in sensitive to the gluon
distribution of the interacting nuclei, providing information on the nuclear gluon shadowing at
Bjorken-x ranging from 10°-5 to 10°-3.

Here we report on ALICE results of J/psi photoproduction measured in Pb-Pb collisions at sqrt(s_NN)
= 2.76 where the J/psi has been measured in the muon decay channel with the

Alice Muon Spectrometer in the rapidity range -3.6<y<-2.6; at midrapidity (]y|<0.9) both the leptonic
decay channels (ee, mu+mu-)were used. The cross sections are compared with the predictions pro-
vided by several event generators.

In addition the cross section for the gamma-gamma —> ee process was studied and compared with
the theoretical model expectations.
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WG6: Spin / 228

COMPASS results on transverse spin dependent azimuthal asym-
metries in two-hadron production in SIDIS

Author: Christopher Braun'

! Friedrich-Alexander-Univ. Erlangen (DE)
Corresponding Author: christopher.braun@cern.ch

The parton distribution function h1 of a transversely polarized quark inside a transversely polar-
ized nucleon, is chiral-odd and therefore not accessible in deep inelastic scattering. It can only be
observed in semi-inclusive deep inelastic scattering (SIDIS) in combination with another chiral-odd
function like e.g. the two-hadron interference fragmentation function (IFF) H1. The 160 GeV/c polar-
ized muon beam of CERN’s M2 beamline allows COMPASS to investigate the production of hadrons
in deep inelastic scattering using polarized solid state targets. In this contribution an overview
of COMPASS results for the azimuthal asymmetries in two-hadron production on transversely po-
larized nucleon targets is given. This includes the results of all hadron pairs h+h- on a polarized
deuteron target from the data taken in the years 2002-04, as well as the first data set on a trans-
versely polarized proton target taken in the year 2007 and a data set taken on the same target during
the year 2010 to increase precision. The COMPASS spectrometer allows a very precise particle iden-
tification, which can be used to determine the composition of the h+h- pairs in terms of pions and
kaons. The results for the possible combinations, obtained very recently from the 2007 and the 2010
data, will be discussed in detail. Further the asymmetries for pion pairs will be compared to the avail-
able model predictions and the corresponding results from HERMES. These results are an important
input for the extraction of h1.

WG3: Electroweak and Searches / 229

Higgs boson properties from hadron colliders experiments

Author: Pier Paolo Giardino'

! Sezione di Pisa (IT)
Corresponding Author: pier.paolo.giardino@cern.ch

The recently discovered resonance at 125 GeV has properties remarkably close to those of the Stan-
dard Model Higgs boson.

Therefore, it is fundamental to investigate them thoroughly.

I will review the status of our understandings of this particle’s properties and I will show the results
of our fits of all presently available data.

WG6: Spin / 230

The Dijet Cross-section Measurement of Polarized Proton-Proton
Collisions at /s = 500 GeV

Author: Grant Webb!

! STAR Collaboration

Corresponding Author: grant.webb@uky.edu
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The STAR Spin program aims to measure the gluon helicity distribution Ag(z) in the proton, which
remains highly unconstrained at small momentum fractions z < 0.05. Dijet reconstruction in po-
larized proton collisions at /s = 500 GeV will extend these constraints by sampling lower = gluons
while also providing more precise information about the partonic kinematics. This contribution will
present studies of the anti-k jet algorithm, the dijet selection procedure, and progress towards the
first measurement of the dijet cross-section at /s = 500 GeV from “10 pb~! of data collected in
2009.

WG6: Spin / 231

Highlights of Transverse Spin Physics in PHENIX

Author: Oleg Eyser'
'B
Corresponding Author: keyser@bnl.gov

Understanding the spin structure of the proton is deeply entangled with the properties and dynamics
of quarks and gluons as descibed by the theory of quantum chromodynamics (QCD). Transversity is
one of three leading twist parton distribution functions in collinear perturbative QCD and so far the
least well known due to its chiral odd nature. Experimentally, it can only be observed in combina-
tion with additional spin dependent final state effects. These can include interference fragmentation
functions in the collinear picture or the so-called Collins fragmentation in a transverse momentum
dependent (TMD) framework. Similarly, initial state TMD distribution functions (Sivers effect) can
cause transverse asymmetries. The PHENIX experiment at RHIC has measured transverse observ-
ables of various probes in polarized proton-proton collisions in the past. New data at /s = 200 GeV
has been recorded in 2012 with an integrated luminosity of 9.2 pb~! and average beam polarizations
of ~ 58% (more than twice the figure of merit of previously accumulated data). In this talk we will
present recent results and discuss the status of on-going efforts and their possible implications for a
global analysis.

WG6: Spin / 232
Transverse target spin asymmetries in exclusive o’ muoproduc-
tion

Author: Katharina Schmidt'

! Albert-Ludwigs-Universitaet Freiburg (DE)
Corresponding Author: katharina.schmidt@cern.ch

Generalized parton distributions (GPDs) provide a dynamical picture of the nucleon. The exclusive
production of p° mesons off a transversely polarised target is sensitive to the nucleon helicity-flip
GPDs E which are related to the total angular momentum of quarks and gluons.\\

In 2007 and 2010 the COMPASS experiment at CERN collected data by scattering a 160 GeV/c muon
beam on a transversely polarised NHj target. The final state particles were detected with the two-
stage spectrometer with high resolution tracking and calorimetry. In this talk new results for the
azimuthal asymmetries Ayt and At are presented.

WG5: Heavy Flavours / 233
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Open heavy flavor production at STAR

Author: Kikola Daniel'

! Purdue University
Corresponding Author: dkikola@gmail.com

Relativistic heavy ion collisions provide a unique opportunity for studying Quark-Gluon Plasma
(QGP), a new state of nuclear matter which properties are determined by quark and gluon degrees
of freedom. Such a nuclear matter existed in the Early Universe, a few millionths of a second after
the Big Bang. Heavy quarks are unique probes of the QGP properties because they are produced
very early in the heavy-ion collisions and they are expected to interact differently from light quarks
with the QGP. Moreover, their production is sensitive to the dynamics of the medium; such mea-
surements could be used to determine the fundamental properties of the QGP, for instance transport
coeflicients.

In this talk we present recent STAR results on open heavy flavor production at mid-rapidity in p+ p
and Au+Au collisions at /sy = 200 GeV. We report on measurements of open charm mesons (re-
constructed directly via hadronic decay channels) and electrons from semileptonic decays of heavy
flavor hadrons (e ). Production of D° and e as a function of transverse momentum and colli-
sion centrality is presented. We also report on measurements of azimuthal momentum anisotropy
of eI at 39, 62 and 200 GeV. STAR data are compared to theoretical model calculations and physics
implications are discussed.

WG?7: Future experiments / 234

Future GPD measurements using COMPASS at CERN

Author: Etienne Burtin'

! CEA/IRFU,Centre d’etude de Saclay Gif-sur-Yvette (FR)
Corresponding Author: etienne.burtin@cea.fr

A major part of the future COMPASS program will be dedicated to the investigation of the nucleon
structure through Deeply Virtual Compton Scattering (DVCS) and Deeply Virtual Meson Production
(DVMP).

COMPASS will measure DVCS and DVMP reactions with a high intensity

muon beam of 160 GeV of opposite charge and polarization which will allow to access the Compton
form factor related to the dominant GPD H and to study the x p-dependence of the ¢-slope of the
pure DVCS cross section.

For this program, the Compass spectrometer is upgraded with a 4 m-long recoil proton detector, a
2.5 m-long liquid hydrogen and a large angle calorimeter. Projections on the achievable accuracies
and preliminary

results of pilot measurements will be presented.

WG2: Low x and Diffraction / 235

Saturation and coherence effects in the modified KGBJS equa-
tion

Author: Michal Deak’

Y [FIC/CSIC, Universitat de Valencia
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Corresponding Author: michal.deak@ific.uv.es

We solve the modified non-linear extension of the CCFM equation —KGB]JS equation —numerically
for certain initial conditions and compare the resulting gluon Green functions with those obtained
from solving the original CCFM equation and the BFKL and BK equations for the same initial con-
ditions. We improve the low transversal momentum behaviour of the KGBJS equation by a small
modification.

WG6: Spin / 236

Determining the Higgs spin and parity in the di-photon decay
channel using gluon polarization

Author: Wilco den Dunnen'

Co-authors: Cristian Pisano ?; Daniel Boer *; Marc Schlegel *; Werner Vogelsang

! University of Tiibingen

2 Vrije Universiteit Amsterdam

*KVI

* University of Tuebingen

Corresponding Authors: wilco.den-dunnen@uni-tuebingen.de, w.den.dunnen@vu.nl

We present the di-photon distribution in the decay of an arbitrary spin-0 and spin-2 boson produced
from gluon fusion, taking into account the fact that the gluons inside an unpolarized proton are
linearly polarized to some extent. The gluon polarization brings about a difference in the transverse
momentum distribution of positive and negative parity states. At the same time, it causes the Collins-

Soper phi distribution of the photon pair to be non-isotropic for several spin-2 coupling hypotheses,
allowing one to distinguish these from the isotropic scalar and pseudoscalar distribution.

WG2: Low x and Diffraction / 237

Heavy quark impact factor and the single bottom production at
the LHC

Authors: German Rodrigo'; Grigorios Chachamis?; Michal Deak”

L csic
% Paul Scherrer Institut

3 [FIC/CSIC, Universitat de Valencia

Corresponding Author: michal.deak@ific.uv.es

We use the heavy quark impact factor at NLO order and multi-regge kinematic regime to calculate
of single bottom production cross section at large rapidity at LHC energies.

WG6: Spin / 238

Generalized parton distributions from neutrino experiments

Author: Marat Siddikov!
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Co-authors: Boris Kopeliovich ?; Schmidt Ivan >

! Universidad Santa Maria
2 UTFSM

* Universidad Técnica Federico Santa Maria
Corresponding Author: marat.siddikov@usm.cl

The analysis of deeply virtual meson production is extended to neutrino-production of the pseudo-
Goldstone mesons (pions, kaons, eta-mesons) on nucleons, with the flavor content of the recoil
baryon either remaining intact, or changing to a hyperon from the SU(3) octet. We rely on the SU(3)
relations and express all the cross-sections in terms of the proton generalized parton distributions
(GPDs). The corresponding amplitudes are calculated at the leading twist level and in the leading
order in \alpha_{s}, using a phenomenological parametrization of GPDs. In the analysis, we take
into account the electromagnetic Bethe-Heitler type contribution to neutrino-induced deeply virtual
meson production (\nuDVMP). Such O(\alpha_{em})-corrections decrease with Q"{2} in the Bjorken
regime less steeply than the standard \nuDVMP handbag contribution. Therefore, they are relatively
enhanced at high Q*{2}. The Bethe-Heitler terms give rise to an angular correlation between the
lepton and hadron scattering planes with harmonics sensitive to the real and imaginary parts of
the DVMP amplitude. These corrections constitute a few percent effect in the kinematics of the
forthcoming Minerva experiment at Fermilab and should be taken into account in precision tests
of GPD parametrizations. For virtualities Q*{2}"100 GeV"{2} these corrections become on a par with
DVMP handbag contributions.

This talk is based on our recent papers Phys.Rev. D86 (2012) 113018 [arXiv: 1210.4825 ] and Phys.
Rev. D 87, 033008 (2013) [ arXiv: 1301.7014 ]

WG1: Structure Functions / 239

Parton Distributions with LHC data

Author: Nathan Hartland'

! University of Edinburgh
Corresponding Author: n.p.hartland@ed.ac.uk
An accurate and reliable determination of parton distribution functions is vital to fully exploit the
potential of the LHC. However the LHC itself also has the ability to provide substantial constraints
upon existing PDF determinations. We shall discuss the tools available to study the impact of LHC

measurements upon PDFs and discuss the NNPDF2.3 PDF set, which includes constraints from LHC
electroweak vector boson production and inclusive jet data.

WG2: Low x and Diffraction / 240
Initial conditions for evolution of double parton distributions
Authors: Emilia Lewandowska'; Krzysztof Golec-Biernat

! Institute of Nuclear Physics PAN
Corresponding Author: emilialewandowska@ifj.edu.pl
Double parton distributions (DPDs) are used in the QCD description of double parton scattering. The

DPDs evolve with hard scales through relatively new QCD evolution equations and obey nontrivial
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sum rules: momentum and valence quark number sum rules. Based on a constructed numerical
program, we present recent results on the QCD evolution of the DPDs. In particular, we discuss the
problem how to specify initial conditions which exactly fulfill the above mentioned sum rules. In
the current proposals these rules are obeyed only approximately.

WG4: QCD and HFS / 241

Recent results on quarkonium spectroscopy and exotic quarkonium-
like resonances at Belle

Author: Daniel SantelNo™*

Quarkonium resonances and quarkonium-like states provide great information and insights on strong
interactions of quarks and gluons. The Belle experiment has collected world’s largest event sample

of Y(1S), Y(2S), Y(4S) and Y(5S) decays using energy-asymmetric e+ e- collision at KEKB collider.

In this talk we present recent results on b b-bar and ¢ c-bar quarkonium spectroscopy and exotic

quarkonium-like states from Belle.

WG5: Heavy Flavours / 242

Open Heavy Flavor Results from PHENIX

Author: Laura Patel’

' Georgia State University

Corresponding Author: lbyrum1@student.gsu.edu

Due to their large mass, heavy quarks are produced in the earliest
stages of the collision and will, therefore, experience the full

evolution of the system. Leptons resulting from heavy flavor decay are
an important tool to probe the hot and dense matter created in nucleus-
nucleus collisions at the Relativistic Heavy Ion Collider (RHIC).
PHENIX is capable of measuring electrons in the central rapidity
region (Jeta| < 0.35) and muons in the forward rapidity region (1.2 < |
eta| < 2.2).

PHENIX has multiple cross section measurements in p+p collisions at
200 and 500 GeV. These measurements provide a test of pQCD theory in
additional to a crucial baseline to study the hot and cold nuclear

matter effects present in heavy ion collisions. Similar measurements

in d+Au allow access to initial state cold nuclear matter effects.
Modification of heavy flavor production in heavy ion collisions (Au+Au
and Cu+Cu) is beyond that expected from cold nuclear matter effects
alone. In this talk, PHENIX open heavy flavor results from p+p, d+Au,
and heavy ion measurements will be presented.

WG5: Heavy Flavours / 243

Study of mixing, CP violation and polarization of the Bs -> Ds(*)+
Ds(*)- and a new measurement of Bs -> Ds(*) h at Belle

Author: Youngjoon Kwon'
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! Yonsei University
Corresponding Author: yjkwon63@yonsei.ac.kr

The Belle experiment has recorded 121 fb-1 of data at the Y(5S)
resonance, making this the world’s largest data sample at this energy.
As the Y(5S) decays to Bs()Bs() pairs, this large sample provides

a unique opportunity for detailed studies of Bs decays at an e+e-
machine. Here we report a recent measurement of Bs->Ds()Ds()
decays and a new measurment of Bs->Ds(*)h decays.

WG6: Spin / 244

Linearly polarized gluon distributions at small-x

Author: Fabio Dominguez'

U IPhT Saclay
Corresponding Author: fabio.dominguez@cea.fr

We show explicitly how the linearly polarized gluon distributions appear naturally in high-energy
dense-dilute collisions, where the small-x effects are important, and that under the proper kine-
matic conditions our results agree with the TMD-factorization formalism. In particular, the pro-
cesses of dijet production in DIS and Drell-Yan in p-A collisions are studied and it is shown that
they involve two different gluon distributions, the Weizsacker-Williams distribution and the dipole
distribution.

WG1/7: Structure Functions and Future Experiments / 245

Investigating the Nucleon Structure at COMPASS

Author: Barbara Badelek'
! University of Warsaw, Poland

A description of a nucleon structure in terms of partons demands
knowledge of parton momentum-, helicity- and transversity
distribution functions. COMPASS facility at CERN, with its high energy,
polarised muon beam, large polarised proton- and deuteron targets

and particle identification detectors, permits investigating the
(longitudinal and transverse) spin-dependent structure function

and unfolding relevant parton distribution functions.

An overview of the following COMPASS results will be given:

all the inclusive data for the proton and deuteron spin dependent
structure function g; and their NLO QCD analysis (for a part of them),
the LO analysis of flavour helicity distributions based on the
semi-inclusive data with identified hadrons and with a particular
attention drawn to the problem of a strange sea polarisation
determination and to different methods of extracting the

(LO and NLO) polarisation of gluons. Ongoing analysis

of single and double hadron multiplicities produced on

the deuteron target which may lead to a determination

of fragmentation functions, critical for the extraction

of the strange sea polarisation will also be mentioned.
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WG6: Spin / 246

Charge-integrated pion and kaon multiplicities from Belle e+e-
annihilation data

Authors: Akio Ogawa1 ; Anselm Vossen?; Charlotte Van Hulse®; Francesca Giordano?; Gunar Schnell®; Martin
Leitgab4; Matthias Grosse—Perdekamp4; Noriaki Kobayashis; Ralf Seidl®

! Brookhaven National Laboratory, Upton, NY
? Indiana University Bloomington

* University of the Basque Country UPV-EHU
* University of Illinois at Urbana-Champaign

* Tokyo Institute of Technology

¢ RIKEN

Corresponding Author: cvhulse@mail.desy.de

Multiplicities and azimuthal asymmetries were extracted from e+e—

annihilation data collected with the Belle detector. These data were taken at the KEKB e+e- collider
at a center-of-mass energy of

sqrt(s) = 10.52 GeV. The multiplicities provide the cleanest access to spin-independent fragmentation
functions, which describe the hadronization of quarks into final-state hadrons. The low center-of-
mass energy and the multiplicity extraction beyond z = 0.7 extend the kinematic region covered by
earlier measurements. This in combination with the high-precision of the extraction, will in par-
ticular allow an improved determination of the gluon fragmentation function. Spin-independent
fragmentation functions provide invaluable input for the analysis of the nucleon structure, stud-
ied in semi-inclusive deep-inelastic scattering and proton-proton collisions, since they are needed
for the spin-dependent and spin-independent flavor decomposition of quark and gluon distribution
functions in the nucleon. The recent status of the Belle measurement of charge-integrated pion and
kaon multiplicities as well as of azimuthal

asymmetries will be presented.

WG4: QCD and HFS / 247

The Vincia parton shower

Authors: Andrew Larkoski'; David Kosower?; Juan Jose Lopez Villarej02; Mathias Ritzmann?; Peter Skands®

' MIT
2 IPhT CEA/Saclay
* CERN

Corresponding Author: mathias.ritzmann@cea.fr

I present recent developments in Vincia.

Vincia is a parton shower program, implemented as a plugin to Pythia 8, which emphasises efficient
matching to fixed-order matrix elements and comprehensive estimates of uncertainties.

I discuss the extension of Vincia to hadronic initial states, a first step to LHC applications.
I also present the implementation of a shower evolving partons with identified helicities, which
greatly speeds up matching to tree-level matrix elements.

WG4: QCD and HFS / 248
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Inclusive Cross Sections in ME+PS Merging

Author: Simon Platzer

' DESY
Corresponding Author: simon.plaetzer@desy.de

We discuss an extension of matrix element plus parton shower merging at leading and next-to-
leading order. The algorithm does preserve inclusive cross sections at the respective input order.
This constraint avoids potentially large logarithmic contributions, which would require approxi-
mate (N)NLO contributions to cancel against. We will report on the status of implementing the
new procedure in the framework of the Herwig++ event generator.

WG3: Electroweak and Searches / 251

Combined search for the SM Higgs Boson at D0

Author: James Alexander Kraus'

! University of Mississippi (US)
Corresponding Author: james.alexander.kraus@cern.ch

We present the combination of searches for the Standard Model Higgs boson at a center-of-mass
energy of sqrt(s)=1.96 TeV, using the full Run 2 dataset collected with the D0 detector at the Fermi-
lab Tevatron collider. The major contributing processes include associated production (WH->lvbb,
ZH->vvbb, ZH->1lbb, and WH->WWW()) and gluon fusion (gg—>H->WW()). The significant im-
provements across the full mass range resulting from the larger data sets, improved analyses and
inclusion of additional channels are discussed. The combination of all channels results in signifi-
cantly improved sensitivity across the 90-200 GeV mass range.

WG4: QCD and HFS / 254

Precision Multiboson Phenomenology

Author: Francisco Campanario'

Co-authors: Christoph Englert ?; Dieter Zeppenfeld *; Giuseppe Bozzi *; Michael Rauch *; Michael Spannowsky ¢;
Sebastian Sapeta °

! IFIC- University of Valencia

% University of Durham

* KIT - Karlsruhe Institute of Technology (DE)
* Universita degli Studi di Milano

> Univ. Karlsruhe, KIT

¢ Durham University

Corresponding Author: francisco.campanario@kit.edu

We present recent results in precision multiboson (+jet) phenomenology at the LHC. Results for dibo-
son (+ jet) and triboson (+jet) will be discussed focusing on the impact of the perturbative corrections
on the expected phenomenology.
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WG7: Future experiments / 255

Detailed studies of neutrino-nucleus scattering with nuSTORM

Author: Kenneth Long'

! Imperial College London
Corresponding Authors: i.taylor@warwick.ac.uk, k.long@imperial.ac.uk

The nuSTORM facility will provide \nu_e and \nu_\mu beams from the
decay of 3.8GeV muons confined within a storage ring. A detector
placed approximately 1500m from the end of the decay straight,
combined with a near detector, can be used to make exquisitely
sensitive searches for sterile neutrinos. The instrumentation of the
ring, combined with the excellent knowledge of muon decay, will make
it possible to determine the neutrino flux at the %-level or better.

The neutrino and anti-neutrino event rates are such that the nuSTORM
facility serving a suite of near detectors will be able to

measure \nu_eN and \nu_\muN cross sections with the %-level precision
required to allow the next generation of long-baseline
neutrino-oscillation experiments to fulfil their potential. The

status of the nuSTORM project will be presented along with the
performance of the facility in terms of sterile-neutrino sensitivity

and precision on measurements of neutrino-nucleus scattering.

WG2/4: Diffraction and QCD / 256

Modeling the elastic differential cross-section at LHC

None

Author: Daniel Fagundes

Co-authors: Agnes Grau '; Simone pacetti ?; Yogendra Srivastava

! University of Granada, Spain
% University of Perugia and INFN

We present an update of a simple parametrization of the elastic differential cross-section,originally
based on two exponential terms and a relative phase. Previous analyses of TOTEM data at LHC7 had
shown the model to be able to reproduce well the region before, through and after the dip, however
missing by 10-20 % the optical point. We show that inclusion of a multiplicative factor, corresponding
to the proton form factor, can describe well the entire t-region measured by TOTEM. Application of
two asymptotic Sum Rules, allows for predictions at higher LHC energies. Predictions from a QCD
based model for inelastic and total cross-section will also be presented, with comparison with data
from different LHC experiments.

WG2: Low x and Diffraction / 257

Recent results within Lipatov’s high energy effective action

Author: Martin Hentschinski'

Co-authors: Agustin Sabio Vera ; Grigorios Chachamis ?; Jose Daniel Madrigal Martinez *

! Brookhaven National Laboratory
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2 [FIC (CSIC/UV) Valencia
3 IFT Madrid

Corresponding Authors: martin.hentschinski@gmail.com, agustin.sabio.vera@cern.ch

We review Lipatov’s high energy effective action and show that it is a useful computational tool
to calculate QCD scattering amplitudes in the high energy limit. We explain in some detail our
recent work where a novel regularization and subtraction procedure has been proposed that allows to
extend the use of this effective action beyond tree level. As explicit results we discuss the derivation
of forward jet vertices, for jet events with and without rapidity gaps.

WG1: Structure Functions / 258

Neutron Structure at Large x

Author: Cynthia Keppel’

! Jefferson Lab

Corresponding Author: keppel@jlab.org

While an impressive amount of high quality nucleon structure function data exists from hydrogen,
deuterium, and other targets, the lack of a neutron target has made direct comparisons between
proton and neutron structure nearly impossible at large x where nuclear effects become large. The
behavior of the d quark as x approaches 1 is particularly sensitive to deuterium nuclear corrections.
The impact on the parton distribution functions (PDFs) from uncertainties in the deuteron wave
function at short distances, nucleon off-shell effects, the use of relativistic kinematics, as well as
the use of less a restrictive parametrization of the d/u ratio have been evaluated within a global
PDF analysis. These results will be discussed, as well as compared to results from the Barely Off-
Shell Nucleon Structure (BONUS) Experiment. The BONUS experiment employed a novel radial
time projection chamber to detect spectator protons resulting from electron-deuteron interactions
in coincidence with electrons in the CEBAF Large Acceptance Spectrometer in Hall B at Jefferson Lab
- thereby ensuring an inclusive electron-neutron scattering event. Lastly, an overview of additional,
planned neutron structure measurements at large x will be presented.

WG6/7: Spin Physics and Future Experiments / 259

Physics Opportunities with the 12 GeV Upgrade at Jefferson Lab

Author: Cynthia Keppel'

! Jefferson Lab

Corresponding Author: keppel@jlab.org

Construction of the 12 GeV upgrade to the Continuous Electron Beam Accelerator Facility at the
Thomas Jefferson National Accelerator Facility (Jefferson Lab) is presently underway. This upgrade
includes doubling the energy of the electron beam to 12 GeV, the addition of a new fourth exper-
imental hall, and the construction of upgraded detector hardware. The result will be an exciting
physics program, providing new insights into the structure of the nucleon, the transition between
the hadronic and quark-gluon descriptions of matter, and the nature of quark confinement. It also
allows for specific symmetry tests in hadronic physics. An overview of this upgrade project will be
presented, along with highlights of the anticipated experimental program.
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WG1/7: Structure Functions and Future Experiments / 260

The nCTEQ PDFs

Author: Karol Kovarik'

Co-authors: Aleksander Kusina ?; Cynthia Keppel *; Fred Olness *; Ingo Schienbein *; Ji-Young Yu °; Jorge G.
Morfin ¢; Joseph Owens 7 Tomas Jezo ®; Tzvetalina Stavreva ’

! University of Karlsruhe

? Southern Methodist University

® Jefferson Lab

* Universite Joseph Fourier

° SMU

$ Fermilab

7 Florida State University

® Liverpool

® LPSC

Corresponding Authors: kovarik@particle.uni-karlsruhe.de, olness@smu.edu

A global analysis of the proton PDF requires a combination of DIS, DY,
and jet data. The flavor differentiation depends heavily on the DIS
data, much of which is measured on nuclear targets; hence the nuclear
PDFs (nPDFs) come into play. A global nPDF analysis finds tensions
between the nuclear correction factors in various data sets. We
explore possible sources of this tension, and compute ratios of
experimental observables which (largely) minimize any theoretical

bias. We also quantify the nPDF uncertainty using a set of error PDF
functions and show comparisons with recent nPDF determinations.

WG3: Electroweak and Searches / 261

Searches for Exotic Higgs decays in CMS
Author: Manfred Jeitler!

' Austrian Academy of Sciences (AT)
Corresponding Authors: adrian.perieanu@cern.ch, manfred.jeitler@cern.ch

Results are presented from CMS on searches for Higgs-like particles in models beyond the Standard
Model and searches for rare or exotic decays of the 125 GeV particle. Light Higgses as predicted in
the NMSSM models

are searched for. Decays of the 125 GeV Higgs-like particle into muons are explored. The most recent
results will be presented.

WG3: Electroweak and Searches / 262

Search for new physics in lepton + MET final states

Author: Manfred Jeitler'

' Austrian Academy of Sciences (AT)
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Corresponding Authors: philipp.millet@cern.ch, manfred.jeitler@cern.ch

A search for new physics in final states with an electron or a muon and a low mass neutrino is pre-
sented based on the full 2012 data set at sqrt(s)=8TeV. The analysis searches for an excess of events
above the SM expectation in the 1+MET transverse mass spectrum. The results are interpreted in sev-
eral different models, such as a new, heavy SM-like boson W’ with and without interference with the
SM W-boson, split UED and a four-fermion contact interaction as a sign of fermion compositeness.
We also present a model independent cross section limit.

WG4/5: Heavy Flavours, QCD and Hadronic Final States / 263

Measurement of Quarkonium Production with CMS

Author: CMS Collaboration™°"

Corresponding Author: andrew.york@cern.ch

This talk presents quarkonium results, colllected in pp collisions at sqrt(s) = 7 TeV by the CMS
collaboration, including the pT and rapidity differential prompt production cross-section of S-wave
state quarkonia (J/psi, psi’, Y(nS)), extending over a range of up to 100 GeV. We also present the
B-hadron fraction in the charmonium system, differentially in pT.

Given its powerful Silicon tracker, CMS has excellent photon conversion capabilitites, allowing
to separately study the chic2 and chicl P-wave states, separated by a mass difference of 45 MeV
only.

Finally, we present results on the production of two J/Psi. This final state is expected to provide
constraints on contributions from single-parton (SPS) versus double-parton (DPS) scattering. From
proton collisions at sqrt(s)=7TeV corresponding to an integrated luminosity of about 5fb-1 taken
in 2011 the total production cross section in an acceptance regime defined by the individual J/psi
transverse momentum and rapidity has been measured. In addition, the difference in rapidity Delta-y
between the two J/psi in the event has been measured and the ratio between SPS and DPS production
applying several production models has been estimated.

WG3: Electroweak and Searches / 264

Measurements of WW and ZZ production and anomalous trilin-
ear gauge couplings with the DO detector

Author: James Alexander Kraus'

! University of Mississippi (US)
Corresponding Author: james.alexander.kraus@cern.ch

We present results of diboson production studies with the D0 detector at sqrt(s) = 1.96 TeV, including
measurements of the WW cross section in the Ivl'v’ channels and the ZZ cross section in the III'T
(L= e,mu) channels using data corresponding to integrated luminosity of 9.7 fb-1. We also present
measurements of anomalous WWgamma and WWZ trilinear gauge boson couplings from WW and
WZ production with lepton plus dijet final states, and a combination of these results with Wgamma,
WW, and WZ production with leptonic final states, yielding the most stringent limits from a hadron
collider, as well as the most precise measurements of the W boson magnetic dipole and electric
quadrupole moments.

WG6: Spin / 265
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Double Longitudinal Spin Asymmetry Measurements of Inclu-
sive pi0 and eta Production at PHENIX in 200 GeV Polarized p+p
Collisions

Author: Murad Sarsour’

' Georgia State University

Corresponding Author: murad.sarsour@gmail.com

A major emphasis of the RHIC spin program at BNL is to understand the gluon spin contribution,
Delta G, to the spin of the proton. The PHENIX experiment at RHIC probes Delta G, utilizing its
highly segmented calorimeter, by measuring the double longitudinal spin asymmetry , A_LL, in the
production of inclusive channels like pi0 and eta. pi0 data from runs 2005 and 2006 were included in
a recent NLO global analysis [1], DSSV, and set substantial new constraints on the polarized gluon
distribution in the proton over the kinematic range 0.05 < x < 0.2. With improved luminosity and
polarization, the figure of merit for the 2009 data set was a factor of 1.5 better that the previous runs
combined. We present the 2009 results for pi0 and eta A_LL, along with a discussion of the results
from inclusion of these data in a recent update of the DSSV global analysis.

1: D. de Florian, R. Sassot, M. Stratmann, W. Vogelsang (DSSV), Phys.Rev.Lett. 101, 072001 (2008).

WG3: Electroweak and Searches / 266

Measurements of the W boson mass and muon charge asymmetry
with the DO detector

Author: Breese Quinn'

! University of Mississippi
Corresponding Author: quinn@phy.olemiss.edu

We present a measurement of the W boson mass using data corresponding to an integrated luminos-
ity of 4.3 fb-1 collected with the D0 detector during Run 2 at the Fermilab Tevatron ppbar collider.
With a sample of 1,677,394 W-> e nu candidate events, we measure M_W = 80.367 +/- 0.026 GeV. This
result is combined with an earlier DO result determined using an independent Run 2 data sample,
corresponding to 1 fb-1 of integrated luminosity, to yield M_W=80.375+/-0.023 GeV. We also present
a measurement of the muon charge asymmetry from W —> mu nu decay using data corresponding
to 7.3 tb-1 of integrated luminosity. The measured asymmetry is compared with theory predictions
and with the electron charge asymmetry measurement from the DO Collaboration.

WG6: Spin / 268

Resummation of soft-collinear contributions in deeply virtual Comp-
ton scattering
Author: Samuel Wallon'
' LPT Orsay and UPMC University
Corresponding Author: wallon@th.u-psud.fr
We derive an all order resummation formula for the deeply virtual Compton scattering amplitude,

which takes into account soft-collinear gluon exchanges in the partonic (quark gluon) amplitude.
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We identify at each order of the perturbative series the diagrams responsible in a specific gauge to
the leading contributions. An exponentiated expression results in a simple closed expression valid
in the vicinity of the boundary regions between characteristic domains of the kinematical inner
variables.

WG5: Heavy Flavours / 269

Quarkonia results from PHENIX

Author: Abhisek Sen'

! University of Tennessee
Corresponding Author: sen.abhisek@gmail.com

The measurement of quarkonia production in relativistic heavy ion collisions provides a powerful
tool for studying the properties of hot and dense matter created in these collisions. To have a com-
plete understanding, however, such measurements must cover a wide range of quarkonia states,
collision energies and colliding species. The PHENIX detector recently collected high statistics data
using a variety of heavy ion species and beam energies in a broad rapidity range. This talk will
present the most recent measurements of J/1, ¢’, x. and Y production in d+Au, Au+Au, Cu+Cu and
Cu+Au collisions at \/syn =200 GeV, 62 GeV and 39 GeV in mid (|y| <0.35) and forward rapidities
(1.2 < |yl <2.2).

WG6: Spin / 270

Recent STAR results and future prospects for the W boson pro-
gram at RHIC at BNL

Author: Bernd Surrow’

! Temple University
Corresponding Author: surrow@temple.edu

The STAR experiment at the Relativistic Heavy-Ion Collider at Brookhaven National
Laboratory is carrying out a spin physics program in high-energy polarized proton collisions
at /s = 200 GeV and /s = 500 GeV

to gain a deeper insight into the spin structure and

dynamics of the proton.

The collision of polarized protons at y/s = 500 GeV opens a new era of spin-flavor

structure measurements from W~ () boson production.

W~(+) bosons are produced in @ + d (d + ) collisions and can be detected through

their leptonic decays, e~ + 7, (e* + v,,), where only the respective charged lepton is measured.

The discrimination of @ + d (d 4+ u) quark combinations requires distinguishing between high pr
—(+)

2

through their opposite charge sign, which in turn requires precise tracking information.

Recent STAR results on the measurement of W~ /W™ and Z boson

production at mid-rapidity will be shown.

The STAR experiment has recently completed the installation of the Forward GEM Tracker to en-
hance

the charge separation of high pr e~(+) at forward

pseudorapidities. The status of the Forward GEM

Tracker along with a discussion of future prospects will be presented.
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WG7: Future experiments / 271

Status of MEIC Design Studies

Author: Yuhong Zhang'

! Thomas Jefferson National Accelerator Facility

Corresponding Author: yzhang@jlab.org

A polarized medium energy electron-ion collider (MEIC) is envisioned at Jefferson Lab as its future
nuclear science program beyond the 12 GeV CEBAF fixed target program. Over the last three years, a
conceptual design of MEIC has been successfully developed, and a comprehensive report summariz-
ing the baseline and accelerator R&D progress has been released recently. The MEIC design studies
have now entered a new phase, focusing primarily on design optimization, and critical accelerator
R&D to prove the design concept. In this talk, I will provide an overview for the MEIC design and
also report the recent progress of the accelerator design studies

WG2: Low x and Diffraction / 273

Diffractive vector meson production at HERA using holographic
AdS/QCD wavefunctions

Author: Ruben Sandapen'

Co-author: Jeff Forshaw 2

! University of Moncton & Mount Allison University
2 University of Manchester

We show that AdS/QCD generates predictions for the rate of diffractive p-meson electroproduction
that are in agreement with data collected at the HERA electron- proton collider. We also predict

the exclusive two pion spectra recently measured at HERA using AdS/QCD holographic light-front
wave functions for the p-meson and its radial excitations.

WG5: Heavy Flavours / 274

Predicting radiative B decays to vector mesons in holographic
QCD

Author: Ruben Sandapen’

Co-author: Mohammad Ahmady *

1 . s
Université de Moncton

% Mount Allison University

We use new AdS/QCD Distribution Amplitudes (DAs), derived from the meson AdS/QCD light-front
wave function, in order to investigate radiative B decays to light vector mesons. When computing
the annihilation diagrams in B \to \rho + \gamma and the isospin asymmetry in B \to K* + \gamma,
we find that the AdS/QCD DAs do not lead to the end-point divergences encountered with standard
QCD Sum Rules DAs. Our predictions for the branching ratios and isospin asymmetry are in good
agreement with experiment. We also predict the branching ratio for the rare B_s \to \rho + \gamma
decay which proceeds mainly via annihilation and may be investigated at LHCb.
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WG4: QCD and HFS / 275

Monte Carlo techniques in small-x physics: Formal studies and
phenomenology

Author: Grigorios Chachamis’

Co-author: Agustin Sabio Vera *

Y IFIC (CSIC/UV) Valencia
® CERN

We will discuss briefly our recent studies on the non-forward BFKL equation in the adjoint represen-
tation for the N = 4 SYM theory at both LO and NLO accuracy using Monte Carlo techniques. We will
then demonstrate the potential of these techniques for phenomenological studies at the LHC.

WG2: Low x and Diffraction / 276

Computing the full two-loop gluon Regge trajectory within Lipa-
tov’s high energy effective action

Author: Grigorios Chachamis'

Co-authors: Agustin Sabio Vera ?; Jose Daniel Madrigal Martinez *; Martin Hentschinski *

! IFIC (CSIC/UV) Valencia
2 CERN
* IFT Madrid

* Brookhaven National Laboratory

Lipatov’s high energy effective action is proving to be a useful computational tool for studying QCD
scattering amplitudes in the high energy limit. We explain how we calculate within this framework
the full gluon Regge trajectory at two loops using a novel regularization and subtraction proce-
dure.

WG7: Future experiments / 277

Physics capabilities at the MEIC at JLab

Author: Pawel Nadel-Turonski'

! Jefferson Lab
Corresponding Author: turonski@jlab.org

The Electron-Ion Collider (EIC) is envisioned as the next-generation US facility for exploring the
strong interaction. The Medium-energy EIC (MEIC) is the first stage of the EIC at Jefferson Lab
(JLab), designed for mapping the spin- and spatial structure of the quark and gluon sea in the nucleon,
understanding the emergence of hadronic matter from color charge, and probing the gluon fields
in nuclei. Kinematically, it will on one end connect to the JLab 12 GeV, and on the other with
HERA. Achieving these goals requires an accelerator providing high performance over a wide range
of energies for polarized protons, deuterons, and other light ions, as well as different species of
heavy ions. To fully utilize this capability one needs a full-acceptance detector able to detect all
fragments, nuclear or partonic, including spectators, with high resolution, and to provide a wide
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coverage in -t for recoil baryons from exclusive (diffractive) reactions at all beam energies. The
combination of a high luminosity, polarized lepton and ion beams, and detectors fully integrated
with the accelerator will make the EIC a quantum leap in our understanding of the fundamental
structure of matter.

WG4: QCD and HFS / 278

New photon results from CDF

Author: Konstantinos Vellidis'

! Fermilab
Corresponding Author: vellidis@fnal.gov

We present measurements of the cross sections of prompt photon pair production and direct photon
production in association with a heavy quark (b or c) jet in ppbar collisions at sqrt{s}=1.96 TeV.

The data samples for both results correspond

to the full data set collected with the CDF II detector.

Measurements are compared with the current state-of-the-art

theoretical predictions.

WG?7: Future experiments / 279

Upgrade and physics prospects of ALICE

Author: Levente Molnar’

! Institut Pluridisciplinaire Hubert Curien (FR)
Corresponding Author: levente.molnar@cern.ch

ALICE at LHC, collecting data in Pb-Pb, p-Pb and pp collisions, aims for the characterization of the
QCD matter at high temperature and energy density.

While the first running period until 2017 can provide detailed description of

the global and bulk phenomena and a first set of results on rare probes of heavy-ion collisions,

many important questions involving rare processes cannot be addressed in details with the current
experimental setup.

In this talk we give an overview of the ALICE Upgrade program focusing on the physics prospects
related to heavy-quarks, quarkonia, low-mass dileptons, jets and exotica searches achievable in high
luminosity Pb-Pb collisions at LHC. We also discuss the technological challenges and choices of the
detector upgrades to be installed during the LHC Long Shutdown 2.

WG1/3: Structure Functions and Electroweak Physics / 280

The Impact of PDF uncertainties on the measurement of the W
boson mass at the Tevatron and the LHC

Author: Juan Rojo Chacon’

' CERN
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Corresponding Author: juan.rojo@cern.ch

We study at a quantitative level the impact of the uncertainties on the value of the W boson mass
measured at hadron colliders due to the proton parton distribution functions (PDFs). The value of the
W boson mass is extracted, by means of a template fit technique, from the lepton-pair transverse mass
distribution measured in the charged current Drell-Yan process.. We conclude that PDF uncertainties
do not challenge a measurement of the W boson mass at the level of 20 MeV accuracy. We discuss
the prospects to improve on this accuracy with available and future data from the LHC.

WG1: Structure Functions / 281

Constraints on the gluon PDF from top quark pair production at
hadron colliders

Author: Juan Rojo Chacon'

' CERN
Corresponding Author: juan.rojo@cern.ch

We derive NNLO+NNLL theoretical predictions for top quark pair production based on all the avail-
able NNLO PDF sets, and compare them with the most precise LHC and Tevatron data. In this
comparison we study in detail the PDF uncertainty and the scale, m; and «s dependence of the
theoretical predictions for each PDF set. Next, we exploit the observation that top quark pair pro-
duction provides a powerful direct constraint on the gluon PDF at large x to include top pair data
consistently into a global NNLO PDF fit. We then explore the phenomenological consequences

of the reduced gluon PDF uncertainties by showing how it can improve searches for Beyond the
Standard Model physics at the LHC. Finally, we update to full NNLO+NNLL theoretical predictions
for the ratio of top quark cross sections between different LHC center of mass energies as well as
the cross sections for heavy top-like fermion production at the LHC.

WG2: Low x and Diffraction / 282

Correlation effects in multiple hard scattering

Author: Markus Diehl’

' DESY
Corresponding Author: markus.diehl@desy.de

I discuss the possible size and the observable consequences of interparton correlactions in multiple
hard scattering processes.

WG6: Spin / 283

From form factors to generalized parton distributions

Author: Markus Diehl"

' DESY
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Corresponding Author: markus.diehl@desy.de

I report on a recent fit of generalized parton distributions to the world data of electromagnetic nu-
cleon form factors.

WG5: Heavy Flavours / 285

Charmed mesons and leptons from semileptonic decays at the
LHC

Author: Rafal Maciula'

Co-author: Antoni Szczurek *

! Institute of Nuclear Physics PAN
? Institute of Nuclear Physics

Corresponding Author: rafal maciula@ifj.edu.pl

Part 1:

We discuss production of charmed mesons in proton-proton collisions at the LHC. The cross section
for inclusive production of c¢ pairs is calculated in the framework of the %k -factorization approach.
Taking wide range of x values necessary for the calculation we use and test several unintegrated
gluon distributions from the literature. Some of them include effect of small-x saturation and fullfil
Balitsky-Kovchegov evolution equation. Theoretical uncertainties of the model related to the choice
of renormalization and factorization scales as well as due to the quark mass are also discussed. Re-
sults of the k -factorization approach are compared to NLO parton model and FONLL predictions.
The hadronization of charm quarks is included with the help of

different fragmentation functions found for the production of charm in e*Te™ collisions. Sensitivity
of our predictions to the choice of the model of fragmentation is also shown. Inclusive differential
distributions in transverse momentum and (pseudo)rapidity of several

charmed mesons (DY, Di,D*i,Dgt) will be presented and compared to recent results of the ALICE,
ATLAS

and LHCb collaborations. Furthermore, we also consider production of different pairs of charmed
mesons (D°DY, DYD~, DT Dy etc.) in unique kinematics of forward rapidities of the LHCb exper-
iment. Kinematical correlations in azimuthal angle ¢, 5 and invariant mass M, distributions are
presented and compared to LHCb data.

Part 2:

We discuss production of electrons/muons from semileptonic decays of charm and bottom mesons in
proton-proton collisions at the LHC. The cross section for inclusive production of c¢ and bb pairs is
calculated in the framework of the & -factorization approach. Here, the KMR and Jung unintegrated
gluon distribution functions, used recently for description of charm and bottom cross sections at the
LHC, are applied. Theoretical uncertainties of the model related to the choice of renormalization
and factorization scales as well as due to the quark mass are also discussed. Results from the k| -
factorization approach are compared to FONLL predictions. The hadronization of charm and bottom
quarks is included with the help of the Peterson fragmentation functions. The semileptonic decay
functions found by fitting recent semileptonic data obtained by the CLEO and BABAR collaborations
are used. In this context some effects of non-zero motion of D and B mesons in the laboratory frame
and related modifiactions of the decay functions are also discussed. Inclusive differential distribu-
tions in transverse momentum and (pseudo)rapidity of leptons for several kinematical regions will
be presented and compared to recent results of the ALICE, ATLAS and CMS collaborations. Fur-
thermore, kinematical correlations between two leptons are also studied, including invariant mass
spectra.
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WG1: Structure Functions / 286

ABM PDFs updated

Authors: Johannes Bluemlein'; S. Moch?; Sergey Alekhin®

! DESY
2 UHH
% DESY-Zeuthen

Corresponding Author: sergey.alekhin@desy.de

We report on an update of the ABM NNLO PDF fit, which includes recent LHC data on the W-
and Z-boson production along with their experimental uncertainties. We illustrate the constraints
on PDFs coming from those LHC data and we also perform a determination of the strong coupling
constant alpha_s. Cross section predictions for important benchmark processes at the LHC will be

presented.

WG6: Spin / 287

First JAM results on the determination of polarized parton distri-

butions

Authors: Alberto Accardi'; Pedro Jimenez-Delgado2

' Hampton U. and Jefferson Lab
? Jefferson Lab

Corresponding Author: accardi@jlab.org

The Jefferson Lab Angular Momentum (JAM) collaboration is a

new initiative aimed at the study of the angular-momentum-dependent

structure of the nucleon. First results on the determination of
spin-dependent parton distribution functions from world data on
polarized deep-inelastic scattering will be presented and compared
with previous determinations from other groups. Different aspects of
global QCD analysis will be discussed, including effects due to the
nuclear structure of deuteron and Helium targets, target-mass
corrections and higher twist contributions to the g1 structure
function as well as the g2 structure function.

WG1: Structure Functions / 288

/ Book of Abstracts

HERAFitter - an open source QCD fit framework

Authors: Ringaile Placakytel; Voica Ana Maria Radescu!

! Deutsches Elektronen-Synchrotron (DE)

Corresponding Authors: ringaileplacakyte@gmail.com, voica.ana.maria.radescu@cern.ch

The proton parton distribution functions (PDFs)
are essential for precision physics at the LHC
and other hadron colliders. Their current level
of accuracy dominates the theory uncertainties
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in Higgs production and it affects substantially
theory predictions for Beyond Standard Model
high mass production.

The determination of the PDFs is a complex
endeavor involving several physics process.

The main process is the lepton proton deep-
inelastic scattering (DIS), with data collected by
the HERA ep collider covering a large kinematic
phase space needed to extract PDFs.

Further processes (fixed target DIS, ppbar
collisions etc.) provide additional constraining
powers for flavour separation. In particular, the
precise measurements obtained or to come

from LHC will continue to improve the knowledge
of the PDF.

HERAFitter project is an open source QCD fit
framework ready to extract PDFs and assess the
impact of new data which we would like to present
here. The framework includes modules allowing for
a various theoretical and methodological options,
capable to fit a large number of relevant data sets
from HERA, Tevatron and LHC. This framework is
already used in many analyses at the LHC.

A new release is available publicly with added

features for different parametrisation methods,

alternative options to assess the impact of new

data based on bayesian reweighting techinque,

different representation of the chisquare, as well as

the option to accomodate for asymmetric systematic uncertainties.

WG2: Low x and Diffraction / 289

New results on diffractive and exclusive production from CDF

Author: Konstantin Goulianos’

' Rockefeller University (US)
Corresponding Author: konstantin.goulianos@cern.ch

We would like to present results on diffractive and exclusive production from CDF experiment in-
cluding new study of ppbar collisions at the Tevatron that have 2 or 4 charged hadrons in the central
region with |eta|<1.3 with large rapidity gaps on either side. We use data taken at sqrt{s}=1960 and
900 GeV. This data provides a useful window on hadron spectroscopy, as well as providing bench-
marks for testing pomeron models.

WG1: Structure Functions / 290
Inclusive Deep Inelastic Scattering at High Q2 with Longitudi-

nally Polarised Lepton Beams at HERA and Determination of the
Integrated Luminosity at HERA using Elastic QED Compton Events
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Author: Karin Daum!

Co-author: . H1 Collaboration *

! University of Wuppertal/DESY
? DESY

Corresponding Authors: stanislav.chouchkevitch@cern.ch, daum@mail.desy.de

A measurement of the integrated luminosity at the ep collider HERA is presented, exploiting the
elastic QED Compton process ep \rightarrow ep. The electron and the photon are detected in the
backward calorimeter of the H1 experiment. The integrated luminosity of the data recorded in 2003
to 2007 is determined with a precision of 2.3%. The measurement is found to be compatible with the
corresponding result obtained using the Bethe-Heitler process.

Inclusive e\pmp single and double differential cross sections for neutral and charged current deep
inelastic scattering processes are measured with the H1 detector at HERA. The data were taken at
a centre-of-mass energy of \surds = 319GeV with a total integrated luminosity of 333.7 pb-1 shared
between two lepton beam charges and two longitudinal lepton polarisation modes. The differential
cross sections are measured in the range of negative fourmomentum transfer squared, Q2, between
60 and 50 000GeV2, and Bjorken x between 0.0008 and 0.65. The measurements are combined with
earlier published unpolarised H1 data to improve statistical precision and used to determine the
structure function xF_3"gammaZ. A measurement of the neutral current parity violating structure
function F_2"gammaZ is presented for the first time. The polarisation dependence of the charged
current total cross section is also measured. The new measurements are well described by a next-
to-leading order QCD fit based on all published H1 inclusive cross section data which are used to
extract the parton distribution functions of the proton.

WG5: Heavy Flavours / 291

Is the difference between pole and MSbar masses of top-quark?

Author: Mikhail Kalmykov'

Co-authors: Bernd Kniehl '; Fred Jegerlehner

U II Institut fiir Theoretische Physik Universitdt Hamburg Luruper Chaussee 149 22761 Hamburg Germany
® Institut fiir Physik Humboldt-Universitit zu Berlin Newtonstraf3e 15 D-12489 Berlin, Germany

Corresponding Author: kalmykov.mikhail@gmail.com

The value of electroweak contribution to the ratio between

pole and MSbar masses of top-quark are discussed. We argue that

for a Higgs boson mass M_H ™ 125 GeV,

the electroweak contribution are large and have opposite

sign relative to the QCD contribution

so that the total correction is small and approximately equal to 1 GeV.

This fact reduces the scheme dependence for any top-dependent observables.

WG3: Electroweak and Searches / 292

Lepton flavour universality and lepton flavour conservation tests
in kaon decays at CERN, Measurement of the ratio of charged
kaon leptonic decay rates prospects for forbidden kaon and pion
decay modes
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Author: Cristina Lazzeroni'

! University of Birmingham (GB)
Corresponding Authors: spodolsky@mail.ru, siarhei.padolski@cern.ch

A precision measurement of the ratio RK of the rates of kaon leptonic decays
K+- —> e+- nu and K+- —> mu+- nu with the full minimum bias data sample
collected with low intensity 75 GeV/c beam by the NA62 experiment at CERN in
2007-2008 is reported. The result, obtained by analyzing “150,000
reconstructed K+- —> e+- nu candidates with 11%

background contamination, has a record precision of 0.4% and is in agreement
with the Standard Model expectation.

The sensitivity of the NA62 experiment at CERN to charged kaon decays
violating lepton number conservation, neutral pion decays forbidden in the
Standard Model and heavy sterile neutrinos is discussed. An upper limit on
the lepton number violating K+- —> pi-+ mu+- mu+- decay rate from the
NA48/2 experiment is presented.

A precision lepton universality test by measurement of the helicity suppressed ratio of leptonic
decay rates of the charged kaon with "10"°5 K+- —> e+- nu decays collected by the NA62 experiment
in 2007-08 is presented. The record accuracy of 0.4% constrains the parameter space of new physics
models with extended Higgs sector, a fourth generation of quarks and leptons or sterile neutrinos.
An improved upper limit on the rate of the lepton number violating decay K+- —> pi-+ mu+- mu+-
from the NA48/2 experiment, which probes the resonant enhancement of the rate in the presence
of heavy Majorana neutrinos in the "100 MeV range, is presented. The prospects for the searches of
lepton number and flavour violating decays of the charged kaon with an improved sensitivity down
to "10°{-12} during the forthcoming main phase of the NA62 experiment are discussed: these would
probe new physics scenarios involving heavy Majorana neutrinos or R-parity violating SUSY.

WG1/5: Structure Functions and Heavy Flavours / 293

3-Loop Heavy Flavor Corrections to Deep-Inelastic Scattering

Author: Johannes Bluemlein’

' DESY
Corresponding Author: johannes.bluemlein@desy.de

New results on the 3-loop heavy flavor corrections to DIS are reported.

They concern the case of graphs with 2 massive lines, both of equal and

unequal masses (m_c and m_b), and an extension in the renormalization.

Furthermore, we present results for massive ladder, V-graph and Benz-topologies, as well as new
classes of mathematical functions needed in the analytic description of these results.

Plenary / 294

Welcome talks

Corresponding Author: kajfasz@cppm.in2p3.fr

WG3: Electroweak and Searches / 296
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W’ and Z’ searches at the LHC

Author: Elena Accomando’

Co-authors: Alexander Belyaev '; Claire Shepherd-Themistocleous ; Steve King '

! University of Southampton
? RAL

/ Book of Abstracts

Searches for extra heavy W’ and Z’-bosons in the leptonic Drell-Yan channel at the LHC are favoured
by present data. We focus on the common approximations used in theoretical and experimental
analyses: neglecting interference and finite width effects. And present the implications of adopting
such approximations on the data interpretation and the extraction of exclusion limits on W’ and
Z’-boson masses. First results from experimental analyses are quoted.

WG?7: Future experiments / 297

DPHEP: From Study Group to Collaboration

Author: David South’

' DESY
Corresponding Author: david.south@cern.ch

The international study group on data preservation in high energy physics, DPHEP, achieved a mile-
stone in 2012 with the publication of its eagerly anticipated large scale report, which contains a
description of data preservation activities from all major high-energy physics collider-based exper-
iments and laboratories. A central message of the report is that data preservation in HEP is not
possible without long term investment in not only hardware but also human resources, and with
this in mind DPHEP will evolve to a new collaboration structure in 2013. The DPHEP study group
and the major conclusions from the report will be presented as well as an outline of the future work-
ing directions of the new collaboration.

298

Introduction of the EIC program in China

Author: Ju-Jun Xie'

! CHINESE ACADEMY OF SCIENCES, Lanzhou
Corresponding Author: xiejujun@impcas.ac.cn

There is a plan that the Institute of Modern
Physics (IMP)of CAS (Lanzhou) in China will
build a EIC under the High Intensity heavy

ion Accelerator Facility (HIAF). The EIC@HIAF
includes two stages: in the first stage we

will build 3 GeV (electron energy) x 12 GeV
(proton energy) EIC with luminosity up to
10°33 in 2019; In the second stage we will

build about 10715 GeV (electron energy) x 100
GeV (proton energy) EIC with luminosity 10°35
in 2030. In this talk we will discuss our

plan and possible physics goals for the
EIC@HIAF.
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WG4: QCD and HFS / 299

Direct-photon hadron correlations at Vs = 200 GeV with PHENIX

Author: Ali Hanks ™

Corresponding Author: j.alihanks@gmail.com

Direct photon tagged jets, in the form of photon-hadron correlations, are well
suited to provide unique insight into how jets interact with the quark

gluon plasma. Since high momentum photons are unmodified by the

strongly coupled medium produced at RHIC, the measured photon momentum
approximately balances that of the away-side parton. Therefore, the effective
modification to the fragmentation function can be measured by comparing
integrated away-side yields in direct photon-hadron correlations in Au+Au
collisions to those in p+p. By varying the away-side integration range, the
angular dependence of modification to the effective fragmentation function can
also be studied. Direct photon-hadron correlations have been measured with
PHENIX in p+p and Au+Au using a statistical subtraction technique to remove the
decay photon contribution from the inclusive photon-hadron correlations, with an
additional isolation cut applied in p+p. These recently published results will

be discussed in light of complementary results from STAR and the LHC, as well as
qualitative comparisons with theoretical predictions.

WG1/3: Structure Functions and Electroweak Physics / 300

Recent STAR results on the W boson program at RHIC at BNL

Author: Bernd Surrow™°"

Corresponding Author: surrow@temple.edu

The STAR experiment at the Relativistic Heavy-Ion Collider at Brookhaven National
Laboratory is carrying out a spin physics program in high-energy polarized proton collisions
at /s = 200 GeV and /s = 500 GeV

to gain a deeper insight into the spin structure and

dynamics of the proton.

The collision of polarized protons at 1/s = 500 GeV opens a new era of spin-flavor

structure measurements from W ~(+) boson production.

W~() bosons are produced in @ + d (d + u) collisions and can be detected through

their leptonic decays, e~ + U, (e + v.), where only the respective charged lepton is measured.

The discrimination of @ + d (d 4+ u) quark combinations requires distinguishing between high pr
—-(+)

e

through their opposite charge sign, which in turn requires precise tracking information.

Recent STAR results on the measurement of W~ /W™ and Z boson

production at mid-rapidity will be shown.

WG1: Structure Functions / 301

Re-evaluation of the Parton Distributions of Strangeness in the
nucleon

Author: Harold E Jackson Jr!
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! Argonne National Laboratory
Corresponding Author: hal@anl.gov

In 2008 HERMES published the results of an “isoscalar” extraction

in leading logarithmic order (LO) in the strong coupling constant of

quantum chromodynamics of the momentum and helicity density distributions of the strange sea
in the nucleon from the charged-kaon production in deep-inelastic scattering (DIS) on the deuteron
(Phys. Lett. B666, 446 (2008). The shape of the momentum distribution was observed to be softer than
that of the average of the ubar and dbar quarks.The helicity distribution was found to be compatible
with zero within experimental uncertainties in the region of measurement 0.02 < x < 0.60. HERMES
has since finalized the extraction of multiplicites for charged Kaons in semi-inclusive deep-inelastic
positron scattering. A re-evaluation of the extraction of the PDFs of strange quarks has been made
using the results of the new final extraction of the multiplicities for charged kaons. In the measured
range of x the strength of the polarization averaged PDF S(x)=s(x)+sbar(x) is substantially less than
reported earlier, but the shape is similar, i.e., the momentum densities are softer than previously
assumed. The first moment of the helicity distribution Delta S(x) is consistent with zero and the

partial moment of the octet axial combination is observed to be substantially less than the axial
charge extracted from hyperon decays under the assumption of SU(3) symmetry.

Plenary / 302
Parton Distributions in the Higgs Boson era
Author: Juan Rojo Chacon'

' CERN

Corresponding Author: juan.rojo@cern.ch

Plenary / 303
Constraints on Proton Structure
Author: Voica Ana Maria Radescu!

! Deutsches Elektronen-Synchrotron (DE)

Corresponding Author: voica.ana.maria.radescu@cern.ch

Plenary / 304
Polarised proton structure
Authors: Marco Stratmann'; Marco Stratmann!

! Brookhaven National Laboratory
Corresponding Authors: marco@bnl.gov, marco@ribf.riken.jp

including future of intensity
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Plenary / 305
Precision QCD measurements in DIS
Author: Olaf Behnke'

! DESY

Corresponding Author: obehnke@mail.desy.de

Plenary / 306

Multiparton interactions: Theory and experimental findings

Authors: Markus Diehl'; Markus Diehl?

' DESY
21

Corresponding Authors: markus.diehl@desy.de, markus.diehl@cern.ch

Plenary / 307

Precision QCD and hadron machines (LHC)

Author: Piergiulio Lenzi'

! Universita e INFN (IT)

Corresponding Author: piergiulio.lenzi@cern.ch

Plenary / 308

Hot strong matter

Authors: Barbara Erazmus'; Barbara Erazmus?; Barbara Erazmus'; Barbara Erazmus®

' CNRS/IN2P3
? Laboratoire de Physique Subatomique et des Technologies Associe

3 Universite de Nantes

Corresponding Authors: berazmus@admin.in2p3.fr, barbara.erazmus@cern.ch, barbara.erazmus@subatech.in2p3.fr,
erazmus@subatech.in2p3.fr

ALICE

Plenary / 309

New Results from Tevatron
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Corresponding Author: vellidis@fnal.gov

Plenary / 310
Higgs and EW at LHC
Author: Michiel Sanders'

! Ludwig-Maximilians-Univ. Muenchen (DE)

Corresponding Author: michiel.sanders@cern.ch

Plenary / 311
Energy Frontier at LHC
Authors: Seema Sharma'; Seema Sharma®

! Fermi National Accelerator Lab. (US)
% All India Institute of Medical Sciences (AIIMS)

Corresponding Authors: seema.sharma@cern.ch, seema_drp@yahoo.co.in

Plenary / 312
WG1 Highlights - Structure Functions
Authors: Cynthia Keppel'; Katerina Lipka?; Pavel Nadolsky®

! Jefferson Lab
? Deutsches Elektronen-Synchrotron (DE)
* Southern Methodist University

/ Book of Abstracts

Corresponding Authors: katerinalipka@desy.de, keppel@jlab.org, nadolsky@smu.edu

Plenary / 313

WG2 Highlights - Small x, Diffraction and Vector Mesons

Authors: Halina Abramowicz'; Jonathan Hollar?; Samuel WallonNere

! Tel Aviv University (IL)

% Lawrence Livermore National Laboratory

Corresponding Authors: halina.abramowicz@cern.ch, wallon@th.u-psud.fr, jonathan jason.hollar@cern.ch, jjhol-

lar@llnl.gov
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Plenary / 314

WG3 Highlights - Electroweak and searches

Authors: Alessandro Vicini!'; Alexander Oh?; Markus Stoye3

! Universita degli Studi e INFN Milano (IT)
2 University of Manchester (GB)
* CERN

Corresponding Authors: alexander.oh@cern.ch, markus.stoye@cern.ch, alessandro.vicini@mi.infn.it

Plenary / 315

WG4 Highlights - HFS and Precision QCD

Authors: Andrea Banfi'; Andrea Banfi’; Andrea Banfi¥°™; Andrea Banfi’; Andrea Banfi'; Bogdan Malaescu*; Clau-
dia Glasman®

! University of Freiburg

? Unknown

* University of Sussex

* Univ. P. et Marie Curie (Paris VI) (FR)

> Universidad Autonoma de Madrid

Corresponding Authors: bogdan.malaescu@cern.ch, andrea.banfi@physik.uni-freiburg.de, claudia.glasman@uam.es,
abanfi@hep.phy.cam.ac.uk, andrea.banfi@mib.infn.it, a.banfi@sussex.ac.uk, banfi@itp.phys.ethz.ch

Plenary / 316
WGS5 Highlights - Heavy Flavours
Authors: Antoni Szczurek!; Michel Sauter™°"; Sebastian Naumann-Emme?

! Institute of Nuclear Physics
% Deutsches Elektronen-Synchrotron (DE)

Corresponding Authors: michel. sauter@desy.de, sebastian.mirko.naumann-emme@cern.ch, antoni.szczurek@ifj.edu.pl

Plenary / 317

WG6 Highlights - Spin Physics

Authors: Alessandro Bacchetta'; Alessandro Bacchetta?; Francesca Giordano®; Marco Contalbrigo4
! University of Pavia
? Jefferson Lab

3 University of Illinois at Urbana-Champaign

* Dipartimento di Fisica
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Corresponding Authors: marcin.stolarski@cern.ch, fgiord@illinois.edu, contalbrigo@fe.infn.it, alessandro.bacchetta@unipv.it,
alessandro.bacchetta@jlab.org, fgiordano@physics.illinois.edu

Plenary / 318

WG7 Highlights - Future DIS Experiments

Authors: Armen Buniatyan'; Armen Bunyatyan'; Franck Sabatie’; Nestor Armesto Perez’

! DESY
® CEA Saclay
* Universidade de Santiago de Compostela (ES)

Corresponding Authors: nestor.armesto@usc.es, armen.buniatyan@desy.de, franck.sabatie@cea.fr, bunar@mail.desy.de
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Outreach talk:

Author: Rolf Heuer'

' CERN
Corresponding Author: rolf. heuer@cern.ch

Public Lecture

Summary:

The search of a deeper understanding of our universe at the
Large Hadron Collider: the World’s Largest Particle Accelerator

WG4: QCD and HFS / 321

Probing non perturbative QCD with Ke4 and K+- —> pi+- gamma
gamma decays from the NA48/2 and NA62 experiments

Author: Dmitry Madigozhin™™

Corresponding Author: dmitry.madigozhin@cern.ch

A sample of about 300 K+- —> pi+- gamma gamma rare decays with a background contamination
below 10% has been collected by the NA48/2 and NA62 experiments at CERN during low intensity
runs with minimum bias trigger configuration. The presented measurements of the decay spectrum
and rate provide a crucial test of the Chiral Perturbation Theory (ChPT) describing weak low energy
processes. Study of K+ to pi+ pi- e+- nu and to pi0 pi0 e+- nu at the NA48/2 experiment at CERN
Content

The NA48/2 collaboration has analyzed 1.13 million charged kaon decays Ke4(+-) to pi+ pi- e nu lead-
ing to an improved determination of the Branching Fraction at percent level precision and detailed
form factor studies.
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The hadronic form factors in the S- and P-wave and their variation with energy are obtained con-
currently with the phase difference between the S- and P-wave states of the pi pi system. The latter
measurement allows a precise determination of a00 and a02, the I=0 and I=2 S-wave pi pi scatter-
ing lengths. A combination of this result with another NA48/2 measurement, obtained in the study
of K+ —pi0 pi0 pi+ decays, brings a further improved determination of a00 and the first precise
experimental measurement of a02. These measurements bring new inputs to low energy QCD calcu-
lations and are crucial tests of existing predictions from Chiral Perturbation Theory and lattice QCD
calculations.

The NA48/2 collaboration has accumulated "66000 semi-leptonic charged kaon decays Ke4(00) to
pi0 pi0 e nu, increasing the world available statistics by several orders of magnitude. Background
contamination at the one percent level and very good pi0 reconstruction allow the first accurate
measurement of the Branching Fraction and decay Form Factor. The achieved precision makes pos-
sible the observation of small effects such as a deficit of events at low pi0 pi0 invariant mass which
can be explained by charge exchange rescattering in the pi pi system below the 2 m(pi+) threshold.
Future prospects include the observation of several 1000 decays in similar muonic modes Kmu4(00)
(never observed) and Kmu4(+-) (7 events observed). Such poorly known modes could be studied also
in the forthcoming NA62 experiment currently under construction.

WG6: Spin / 322

Evolution of the helicity and transversity Transverse-Momentum-
Dependent parton distributions

Authors: Alessandro Bacchetta'; Alexei Prokudin®

! University of Pavia

% JLab
Corresponding Author: alessandro.bacchetta@unipv.it

We examine the QCD evolution of the helicity and transversity parton distribution functions when
including also their dependence on transverse momentum. Using an appropriate definition of these
polarized transverse momentum distributions (TMDs), we describe their dependence on the factor-
ization scale and rapidity cutoff, which is essential for phenomenological applications.

WG4: QCD and HFS / 324

Strangeness Production in Deep-Inelastic ep Scattering at HERA

None

Authors: . H1 Collaboration'; Khurelbaatar Begzsuren

' DESY
Corresponding Author: hurel@mail.desy.de

The production of neutral strange hadrons is investigated using deep-inelastic scattering events mea-
sured with the H1 detector at HERA. The measurements are made in the phase space defined by the
negative four-momentum transfer squared of the photon 7 < Q"2 < 100 GeV"2 and the inelasticity
0.1 <y < 0.6. The K_s and Lambda production cross sections and their ratios are determined. K_s
production is compared to the production of charged particles in the same region of phase space.
Predictions of leading order Monte Carlo programs are compared to the data.

The production of Lambda baryons is studied at high Q2, using DIS events recorded with the H1 De-
tector. Using the full HERA-II statistics, differential Lambda production cross sections, the lambda
production rate per event and the lambda-antilambda asymmetry is presented as a function of sevral
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kinematic varialbes. The H1 data are compared to theoretical predictions, based on leading order
Monte Carlo programs with matched parton showers.

WG4: QCD and HFS / 325

Measurement of Charged Particle Spectra in Deep-Inelastic ep
Scattering at HERA

Authors: . H1 Collaboration'; Alexander Bylinkin™™

! DESY
Corresponding Author: alexander.bylinkin@gmail.com

Charged particle production in deep-inelastic ep scattering is measured with the H1 detector at
HERA. The kinematic range of the analysis covers low photon virtualities, 5 < Q"2 < 100 GeV"2, and
small values of Bjorken-x, 10°{-4} < x < 10"{-2}. The analysis is performed in the hadronic centre-of-
mass system. The charged particle densities are measured as a function of pseudorapidity (\eta") and
transverse momentum (p_T") in the range 0<\eta"<5 and 0<p_T" < 10 GeV differentially in x and Q"2.
The data are compared to predictions from different Monte Carlo generators implementing various
options for hadronisation and parton evolutions.

Charged particle production is also measured in deep inelastic ep scattering at sqrt{s}=225 GeV with
the H1 detector at HERA. The kinematic range of the analysis covers low photon virtualities, 5 < Q"2
< 10 GeV"2, and medium to high values of inelasticity y, 0.35 < y < 0.8. The analysis is performed in
the virtual photon-proton centre-of-mass system. The charged particle production cross sections is
investigated double-differentially as a function of pseudorapidity eta”and transverse momentum p_T"
in the range 0 < eta”< 3 and p_T" < 10 GeV. The data are compared to different phenomenological
models.

Plenary / 326

Strategy for Particle Physics in Europe and the World

Corresponding Author: rolf. heuer@cern.ch

Plenary / 327

Closing overview talk

Corresponding Author: quigg@fnal.gov

Plenary / 328

Summary of IAC meeting

Corresponding Author: levy@alzt.tau.ac.il
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Plenary / 329

Closing remarks

Corresponding Author: diaconu@cppm.in2p3.fr

WG4: QCD and HFS / 330

Measurement of isolated photons with and without accompany-
ing jets at HERA

Authors: Andrii ludin™°"; Olaf Behnke!; Peter Bussey2

Co-author: Iris Abt *

' DESY
? University of Glasgow

* Werner-Heisenberg-Institut

Corresponding Author: andriy.iudin@desy.de

Isolated-photon+jet production in ep collisions at a centre-of-mass

energy of 318 GeV has been measured with the ZEUS detector at HERA

using an integrated luminosity of up to 300 pb-1.

Measurements of prompt-photon+jet cross sections are presented as functions

of the photon transverse energy and pseudorapidity in a wide range of
exchanged-photon virtuality.

In addition, differential gamma-+jet cross sections are presented as functions

of the jet transverse energy and pseudorapidity. Leading-logarithm

parton-shower Monte Carlo predictions and perturbative QCD calculations

were compared to the data.

Isolated-photon production in photoproduction, both inclusive and

together with a jet, has been measured with the ZEUS detector at HERA using an integrated lumi-
nosity of 370 pb ™. Measurements were made in the isolated-photon
transverse-energy and pseudorapidity ranges 6 < E7. < 15GeV and —0.7 < 7 < 0.9, and for jet
transverse-energy and pseudorapidity ranges 4 <

ETjet < 35GeV and —1.5 <

etajet < 1.8, for exchanged

photon virtualities Q? < 1.GeV?. Differential cross

sections are presented for inclusive isolated photon production as

functions of the transverse momentum and pseudorapidity of the

photon and the jet. Higher-order theoretical calculations are compared to the results.

WG?7: Future experiments / 331

eRHIC: New Technology Frontiers in machine, IR and detector
design
Author: elke-caroline Aschenauer’

' BNL

Corresponding Author: elke@bnl.gov

eRHIC is a proposed high luminosity, polarized Electron Ion Collider (EIC), which would make use
of the existing RHIC infrastructure.
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eRHIC is a triple-IP collider, with a dedicated eRHIC detector and the

possibility of using the two existing, but upgraded IP detectors PHENIX and STAR.

This presentation will describe the novel eRHIC machine, interaction region and dedicated detector
designs as well as give a short overview about the presently ongoing R&D activities for making
technology choices towards such a new detector.

WG6: Spin / 332

Measurement of inclusive production of light charged hadrons at
BaBar

Author: Isabella Garzia'

! INFN

Corresponding Author: garzia@fe.infn.it

WG6: Spin / 338

Towards the phenomenology of TMD’s at NNLL

Author: Ignazio Scimemi'

! Universidad Complutense de Madrid (UCM)
Corresponding Author: scimemi@gmail.com

As a product of the factorization theorem of DY processes one can derive the evolution of TMDPDF
at NNLL. An implementation of the evolutor is found which overcomes some difficulties due to the
presence of the Landau pole. Final results are compared with phenomenology. Future developments
are also discussed.

WG2: Low x and Diffraction / 339

Standard and quasi-conformal BFKL kernels

Author: Victor Fadin'
! Budker Institute of Nuclear Physics Novosibirsk

In the BFKL approach scattering amplitudes are given by convolutions of impact factors of colliding
particles and Green functions of two reggeized gluons. A possibility to rearrange radiative correc-
tions to scattering amplitudes between the impact factors

and the Green functions leads to an ambiguity of NLO BFKL kernels for equations of evolution of the
Green functions with energy. The ambiguity permits to write the BFKL kernels in quasi-conformal
shapes, i.e. in the forms where conformal invariance is violated only by running coupling. For the
singlet representation of the gauge group the conformal invariance means invariance of the kernel
in the Mébius representation with respect to the conformal transformations in the impact parameter
space, whereas for the adjoint representation it means invariance of the kernel with subtracted gluon
trajectory depending on the total transverse momentum with respect to the conformal transforma-
tion in the transverse momentum space. The differences between standard and quasi-conformal
shapes of the BFKL kernels are found in the momentum space and are proved to be rather sim-
ple.
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WG1: Structure Functions / 340

The EMC Effect and Short-Range Correlations

Author: Eliezer Piasetzky'
! Tel Aviv University

The deep inelastic scattering cross section for scattering from bound nucleons differs

from that of free nucleons. This phenomenon, first discovered 30 years ago, is known as the EMC
effect and is still not fully understood. Recent analysis of world data showed that the strength of the
EMC effect is linearly correlated with the relative amount of Two-Nucleon Short Range Correlated
pairs (2N-SRC) in nuclei. The latter are pairs of nucleons whose wave functions overlap, giving them
large relative momentum and low center of mass momentum, where high and low is relative to the
Fermi momentum of the nucleus. The observed correlation indicates that the EMC effect, like 2N-
SRC pairs, is related to high momentum nucleons in the nucleus. I will review studies of the EMC-
SRC correlation studies, in particular the contribution of protons versus neutrons in asymmetric
nuclei. Also I will present a planned experiment aimed at studying the origin of this EMC-SRC
correlation.

342

HERAFitter Meeting

WG7: Future experiments / 343

Process dependence and Sivers effect-SIDIS and inclusive jet pro-
duction

Authors: Alexei Prokudin'; Leonard Gamberg®; Zhongbo Kang®

! Jefferson Lab
2 Penn State University

* Los Alamos National Lab
Corresponding Author: lpgl0@psu.edu

We consider the role process dependence in the Sivers effect

from analyzing the single transverse spin asymmetry for inclusive jet production in proton-proton
collisions recently collected by AnDY experiment at RHIC, and the asymmetry data from semi-
inclusive deep inelastic scattering experiments are presented. After carefully taking into account the
initial-state and final-state interactions between the active parton and the remnant of the polarized
hadron, the calculated jet spin asymmetry based on the Sivers functions extracted from HERMES
and COMPASS experiments is consistent with the AnDY experimental data. This provides a first in-
dication for the process-dependence of the Sivers effect in different processes. We make predictions
for both direct photon and Drell-Yan spin asymmetry, to further test the process-dependence of the
Sivers effect in future experiments.

Plenary / 345

Flash Info from the organizers

Page 112



XXI International Workshop on Deep-Inelastic Scattering and Related - / Book of Abstracts

Plenary / 346

Announcements
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