HFS and QCD working
group summary

Alberto Accardi, Sabine Lammers, Daniel Traynor

Our preferences and my understanding.
errors and omissions excepted.

Friday, 15 April 2011



Overview

® 49 talks, |3 different experiments and |3 theory talks.
® Several themed sessions:

® Tuesday - jets cross sections, tests of QCD and
extraction of (.

® Wednesday - simi inclusive particle production with
protons and neutrons and strangeness production.

® Thursday morning - physics with photons and bosons.
® Thursday afternoon - low x and parton dynamics.

® Several interesting talks beyond the standard topics.
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Measurement of jet cross sections in ATLAS

J. Poveda (University of Wisconsin-Madison)
on behalf of the ATLAS Collaboration

® Important extension from the previous published results:

O Inclusive jet pt measurement extended to 1.5 TeV
O Dijet mass extended to 4.1 TeV
O Extended coverage to low-pt and high-rapidity regions
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® | arge rapidity region is sensitive to the choice of PDF

® CTEQG6.6 is disfavored; MSTW, NNPDF2.1 and HERAPDF 1.5 agree better

with data

Multi jet measurements with

Jet Results from CMS o cMs detector at Vs =7 TeV o2es 1 2o ;1

Joanna Weng
(ETH Zurich)

Cosmin Dragoiu

University of lllinois at Chicago
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CMS vs ATLAS
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Different cross section definition - pt, eta, R.

Different theory - PDFs, s, (scale)

f L dt=37 pb™
\s=7 TeV

anti-k, jets, R=0.6

® Data with

statistical error

Systematic
uncertainties

NLO pQCD
(MSTW 2008) x
Non-pert. corr.

Powheg + Pythia
(AMBT1)

Powheg + Herwig

(AUETT)



Dijet and Multi-jet Cross The dijet cross-section Simone Marzani

Sectlonisrl I\Il-l\ﬁ_iiusrements Long Zhao (NYU) with a jet veto University of Manchester
Motivation : boundary boundary
* BFKL-like dynamics for large jet
rapidity separation. /
e Effect of wide-angle soft-gluon e N
radiation in the limit th.':.lt the average dijet Dijet production with a veto
transverse momentum is much larger than on additional radiation (with a
the scale used to veto on additional jet. scale) in the rapidity interval

* Background for Higgs production via
vector boson fusion.

Boundary jets: physics:
Selection A Use the two jets —— Wide-angle gluon radiation
i i Plenty of OCD effects
BEEEORE U o lvolee v s BRKLke dynamics y of Q
largest absolute rapidity vider” gaps |
Y Forward BFKL Non- forward BFKL
(Mueller-Navelet jets) (Mueller-Tang jets)

sbo|
Bbuipeaj-Jadng

Wide-angle soft
radiation

Fixed order ’ U

Q

L =1n—2 “emptier” gaps

Qo

>
-
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Colour radiation in Herwig++

* The colour partner of gluon 3 is chosen in each

event between 1 and 4 with equal probability
* If the partner is on the same side of the gap there

1s very little radiation

> <

* Inclusive interjet radiation

dipole
1

1

jets4><§><—><NC:NC

partner across the gap

* Suppression factor for radiation in the gap

1

e_Ncpg [_ + —
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4
1

1 N,
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~ 168

* This vanishes slower than the soft gluon exponential

N Ze—Nc(erAiY)E7 A; >0

* This led to a modification of the Herwig++ parton shower

Schofield and Seymour
arXiv:1103.4811 13



Zhao Li

Michigan State University Eve nt S h aP e S

Fixed order prediction has singularity at MJ->0
To discriminate QCD jets

100

from boosted top jet or = ronan
New Physics signal, we need ax 5 |NLO —cE
T|T =
to study jet substructure N
60—
2 b R=04
. . . . =
Various Theoretical Predictions 3 o quark jet pr = 600GeV
N 0 B
e Event Generators: leading log radiations, y 20 VS8 =1.96TeV
hadronization, underlying events, etc. 10E- &1
)= oy 4 oy Tr———
¢ Fixed order QCD calculation: finite Ry <o

number of soft/collinear radiations

o Resummation:all order soft/collinear

radiations N LO Si ngu Iarity )

7~

-
% S e
: -

Parton showering

ou‘tgoing parton
Hard scatter
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Resummation for jJet function
(jet mass distribution)

In fixed order calculations, there are large logarithmic
terms of the ratio of jet pT to jet mass,

which can be resummed by applying
renormalization group (RG) technique.

The key idea of resummation technique is to

vary Wilson line direction to arbitrary gauge

vector n, since collinear dynamics is

. f Zhao Li
Independent OorT n. Michigan State University
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Quark and gluon jets at pT=400GeV

20 PYTHIA8 Gluon Jet R=0.4

1 8 PYTHIAS8 Gluon Jet R=0.7
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Non-perturbative parameters were fit at pI=600GeV with
R=0.7.
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Jet energy profile @ CMS
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@ Resummation predictions for jet energy profile agree with
CDF and CMS data.

@ Our formalism can be extended for heavy quark jet, e.g., a
boosted top quark jet. (in progress)

@ Same formalism can be used in jet study at HERA and RHIC.



Multi-jet measurements at DJ

Zdenek Hubacek
CEA Saclay, Irfu, SPP

(Multi-) Jet Production and
Determination of the
Strong Coupling Constant

Markus Wobisch
Louisiana Tech University

> 10 * |y|<0.4 (x32)
(5 48 o  0.4<|y|<0.8 (x16 i .
& ok : 0-8<:§:<1.2 fxs)) - Restrict o analysis to
o 104 - 0 1.2<|y|<1.6 (x4) kinematic regions where a(p7) from inclusive jet cross section
2»—10 s 1.6<|y|<2.0 (x2) impact of Tevatron data for i in hadron-induced processes
3 A 0 -
;g 10°F 2.0<y|<2.4 PDFs is small. 025 O H1
T 10%E ~ i A ZEUS
10 isati a I
i parametrisation £ 9150 + + e DI
TE s =1.96 TeV [ DO
10'E L=0.70 fb" measured o : 0.0041
102F Reone = 0.7 \ R 0.1 - B3 o, (M,)=0.1161 "5 go4s
10°F — NLO pQCD \ N  — [, (Docombinedfit) =
1074 E= +non-perturbative corrections \ . | —~ 0.14 &
10°50 60 11(1)0 200 300 400 600 L ,  ° 01EL e
tracted s (Mz) 2
T (GeV) exvalue 10 10
0.2 [X effects of extra spacetime dimensions - NLO pQCD + non-pert.
0.175 £ \Qn the running of the strong coupling . 0.15 __ DO prellmlnary T —— MSTW2008NLO
0.15 f— n: No. of extra dimensions bd" i |—|m =0.7 b [ ==== CT10
E “ — 200 GEV — = o NNPDF Ii!.I'IIEI.1
~0.125 0 s 01 - — - -+= ABKMO9NLO
?ﬂ 0.1 i_ 1 S’ . - all for o (M,) = 0.118
= WS I i I 3
0075 & «D@Runll RN 8 0.05 | -
005 & frominclusive jets N q o i i
0.025 ;_H. Dienes, E. Dudas, T. Ghergetta \\“w{lfz i Prmin = 70 GeV I Prin = 90 GeV
= arxw:hep-pn.feanaaslae N=3"_ ™ 0 , N e | Lo Lt
O 100 200 300 500 100 200 300 500
10 10 10
1 (GeV) 13 Prmax (GEV)

Friday, 15 April 2011



uncertainty Inclusive Jet H1 Preliminary
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Jet physics with ALICE

Leticia Cunqueiro
INFN FRASCATI

And full jet reconstruction is a challenge in HIC
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Jets in HIC — A messy environment!

Distribution of jets in pp — gg events with pjTet ~ 100 GeV and R=0.4
embedded in PbPb high multiplicity

p, [GeV]

500 T T . @ T T 120 T T T T T
Hard event in PbPb (LHC) cam alg. Hard event in PbPb (LHC) cam alg.
P,densityinjets ® o R=0.4 100 L Subtracted P, R=04 |

400 t Fastdet - ® FastJet

_ 1.- Measure the pr of all jets in event 80 r ° I
E 300 2.- Normalize by the jet area A; _
~ Key observation — For UE jets, pi* ~ 3 997 |
o O,
< Py, @)Ajet o~ 40 §
= 200 3.- Determine p(y, ¢)

(No unique strategy, HIC background 20 ° P -

100 very complex structure) ‘

4.- Subtract p(y, ¢) from the all jets us-
0 ing its area A;
(sub) _
P = Pui—Aup(y,®) (1) y

Juan Rojo Universita di Milano

Jet Reconstruction in Heavy lon Collisions
Friday, 15 April 2011



Gaussian filter algorithm

 Construct the pdensity for the event

pr(n,®) =Y prid(n—m)d(¢ — ¢;)
icparticles
* Determine weighted density at each point convolving the pr

density with a Gaussian filter function

1\ 2 ' )2
| | | n—mn) +@—o )"
prY(n, @) = / / dn'dé'pr(n',¢") exp (_(7 — )

Qaﬁ]ter

* Local maxima correspond to reconstructed jets
* Similar to seedless cone algorithm BUT

* No hard angular cut-off

.
ot
.

b — naturally infrared and collinear safe

* (Gaussian shape:

— focuses on core of jet: optimizes signal to background and stabilizes jet
¢ axis 1n large background environment

Filter — reduces impact of limited acceptance

Full Jet Reconstruction in p+p and Ali Hanks

Heavy-ion Collisions with
PHENIX 17
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A Hua Pei U Ic UNIVERSITY OF ILLINOIS

= STAR AT CHICAGO
Jet studies in STAR via 2+1

correlations
 The 2+1 correlation are used as proxy of dijets to study

parton-medium interaction.

* When two back-to-back high-p+ particles are triggered,
the whole associated particles sustain jet-like structures,
at a close shape and magnitude, on both correlation
functions and spectra, at Au+Au to d+Au.

* Theory models are tested primarily:
— Surface emission model (core/corona) agrees with data.

— Path-length dependent energy loss mode are expected to:

® Show a relative difference between near- and away-side
Au+Au/d+Au (double ratio),

® |t is not observed in either symmetric or asymmetric trigger case.

» Detailed study is going on.
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NNLO theory progress reported by Radja Boughezal
Antennae subtraction method used to remove IR singularities in hadron-hadron processes - next
step physical predictions.

Michal Deak present a study of MPI pythia vs unordered pt emissions CASCADE in forward -
central jet correlation's at the LHC. Difference in predictions which may be observable in
experiments.

A review of work about the transverse nucleon structure and its implications for finals states at the
LHC was presented by Christian Weiss. Implications for underlying event, muliparton processes, and
rapidity gap survival.

Aharon Levy* showed how ZEUS have been able to determine the W dependence of T (YP)
from a single experiment. Possible implications for the total hadron hadron cross section.

Christophe Royon presented results on gaps between Jets at the Tevatron and LHC. Use a
BFKL approach which is able to predict forward jets at Hl and gaps between jets at Tevatron
and have made predictions for the LHC which are actively being analysed.

*on behalf of Vladimir Drugakov 20
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particle production
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Hadron spectra: proton, deuterium

_ICharged separated ==, K+ @ HERMES: [S. J. Joosten]
—Unique set of 3D high-precision SIDIS multiplicities
— p-d asymmetries: even higher precision

— Great input for Fragmentation Functions fits
* negative correlated errors - to be accounted for

- problems with negative charges?

Friday, 15 April 2011
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Hadron spectra: proton

IStrangeness production @ CDF [S. Oh]

@ ZEUS [R. Hori] A, =, Q, KO, K* K=, f
KL A 10 < Q% <40,000 min bias, in jet (15t time at h coll)
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* MCs describe the data in all phase space. 0
Q =1

* Description of NLO QCD calculations(AKK+CYCLOPS, %105
DSS) becoge better at high Q* and high x.

More food for FF ﬁtters/ T
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Hadron spectra: proton

_IStrangeness production

@ LHCb [M.Adinolfi / J.Merkel]
—soft K. @ 0.9 TeV

—soft and hard ¢ @ 7 TeV
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Nucleus as femtometer detector of hadronization

—Dynamics of color confinement: hadronization timescales
Partons as probes of nuclear medium

— p-broadening sensitive to soft nuclear gluons, saturation scale

Qsat

— Calibrated tomography of Quark-Gluon Plasma
h . = h

.cold QCD (\ m
/matter
<l o [P
NIZERN'A
5 ! hot QCD
g matter
DIS Drell-Yan Heavy-lon

(DESY, Jefferson Lab) (Fermilab, CERN) (RHIC, LHC)
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Hadron spectra: nuclear targets

Connects to partonic phase

I Preliminary CLAS data [T. Mineeva] = in-medium partonic multiple scattering
_ Hadron attenuation, pT—broadening: = medium stimulated gluon emission
= quark energy loss
— multi-D z=, =% first data on K°; will do = average transport coefficient
and more...; 12 GeV upgrade = hadron formation times and mechanisms

® in-medium cross sections

220<<4.25,1.00<Q%<4.10, 0.00<p3<1.€0 | =’

é - " v 0 0 . - - - - v I v I Y T T T T
5 opsb—d VW 102r0c0sz,0r | __'_____'____'____*_'“ s L Pb
E Z' H ] lca‘a;oao:d Py i i i i 15
07— ou»—-—+—v— —r— —v—+—'——-——I-—'—+—-—I—»—*—+— '
: 8 : : > I
om-— — 'f— - —r— — -4 —i —_ —{—— +— '—"—'l—"— ﬁ' - :x l__‘:l__ L __‘47_ N
: ! ! | | I I l ! l ;.‘..
0 E a ¢LAs PRELIHINARY 50 b \
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1Cos ¢ asymmetry [J. Zhou]

small x<0.01: test gluon saturation -,

large x and pT-broadening:
new handle on energy loss, Qsat

sin ¢ also possible (easier on exp.)

\ Pl -

\ \ 7 \ -
N Y .\ ¢
. < - < e

< 3 » 5

~ ~ b @

Multiple scattering leads to the nuclear dependent Cos® asymmetry
in SIDIS off large nuclei in both small x and intermediate x region. d—”—A—I—Bcc}s -+ C cos 20
db — j j
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Minimum bias production & underlymg event

1Too much activity at large n_,, large p;

[H. SchulZz]
—even when data included in tuning
—See multiple parton mteractlon talks

\ll \\

<d’yp /ddo> [GeV]

MC/Data

10 12 14 16 18 50

P [GeV]

12 particle correlation in min bias
[C. Oropeza Barrera]
complex structure @ 0.9 and 7 TeV
No models reproduce strength
Exciting times! Many more measurements to come!
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On k -dependent PDFs in studies of hadronic data

— Better treatment of kinematics, high-energy evolution, needed at LHC
— Lack of operator definition a limitation in many approaches (CCFM, CCH, ...)

— “Before trying to interpret implications of small-x evolution on observables, establish
factorization and associated PDFs!” R

[ LHCb Preliminary

p/p Ratio
o

—
T T T

Baryon number transport @ LHCb 3 j s E
— Abar/A, Abar/K. , pbar/p ratios “oF % e,

_I
n lJ _DB <p_<1.2 GeV/c -
0.6 — p>1.3GeVic —

— Tuning of Monte Carlos i {;ﬁ e e <105 Govic

0.4~ [ BRAHMS, o.5<pT<1 5GeVic ]
PHOBOS, 0.3<p_<1.0 GeVic
2 s STAR, p,>0.2 GeV/c

Hyperon production and polarization with CLAS at Jlal ¢ : ISR, p, 0.6 GeVie

NA48, pT=D.9 GeV/c

0'.|...|...|...|...|.
2 4 6 8 10

Ly

o

— photoproduction: study baryon resonances
— hyperons: complete recoil polarization measurements
— New results on deuterium

- quasi-free neutrons

- bound proton vs. free proton
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Prompt photons at the LHC

Photons distinguished
from pions by
shower shape

® Prompt Ehoton production clearly observed

in ATLAS and CMS

® High efficiency, purity samples using isolation

discriminant

® Creative use of Z—ee control samples

Modified isolation n

inner cone:
|ldentifies electrons
with Bremsstrahlung
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W/Z+jets production at Tevatron

® Cross sections comapared with
NLO and MC theory as a
function of many variables
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pjTe‘ (2nd leading jet) [GeV]

Stefan Ask
Darren Price

Brand new results for DIS201 |

—
()
N

Ow.>myjet (PP)
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N
o

R=0/0_,
©
N

0.15

0.1

0.05

Precise measurement of W+njet
inclusive cross sections and
differentially as function of jet pT

Small data uncertainties allow
detailed studies of NLO theory

W(— ev)+jets, DD, 4.2 fb’ Preliminary a) j

Ll XY Ei
"o —;

TmeAl 3
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imex) -

= jet I 1 =
= Reone=0.5, . >20 GeV, 1Y, /<3-2 Pel =
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- DY, 4215' .
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Diphotons

® Motivation: test pQCD and distinguish prompt diphoton kinematics from H—=Yyy

Dmitry Bandurin

T [D@, 421" @) 3 'FDo.42D’ (b) > [Do,a21" (c)
51025- 30 GeV < M, < 50 GeV S F 30GeV<M_<50GeV | g - 30 GeV < M < 50 GeV
;.é i . data _8 I "‘ 3 L i 1
E RESBOS ol -
1 — DIPHOX B Bk T
<10° - PYTHIA S 5 TN
T PDF uncert . < O\
o -- scale uncert. = f = \[
210%F B
P \
\ o O
104E o " 10°F

W 3- [ ETETE ETERI NTH NI N 1 1 | | | - w —l 1 ' | 1 | | | a W | 1 1 | 1 1 .
8 25 [ | P! I 1 8% 1
N 2 . 0N “5L I [ ] 7
w w 2 / w45 .
x 150, | T @< 15- ] N @
o 1 Byrnmmnooos o Tl sinmeee: pe s o 1 )
2 05 & o 05 e R o 0.5r .
g 0 5101520253035404550 & 16 1.8 2 22 24 26 2.8 3 & 0 0102030405086 07

P’ (GeV) A, (rad) lcost"|

» Measurements are compared with latest theory predictions using RESBOS,
DIPHOX and PYTHIA. None of the packages is able to describe data
in the whole kinematic region. Most problematic are regions of small masses,

YY
large p_** and small Adﬁw_
» RESBOS predictions are closest to data, with excellent agreement at M>80 GeV.

Resummation works well at low p_** and large Acbw

» The measurements should allow further improvements/tuning of QCD theory predictions.
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Prompt PhOton T jets in DIS Nataliia Zhmak

® Motivation: final state that is sensitive to underlying partonic process

T _tlectron o —

21"':_7
17 photon ;cr\u [’1_/1.
ZEUS
ol — e
§ - T S— - 1
2 3 10 E
S -
- 0 g .
i E « ZELS (prel.) 32 pb’ %
- QONXLE) MC | ,’ ..... t- i --:jl(;u\\'l(.m\u' _t_:
LL o+ QOixl,6) M LL + QOQix16) MC
IIDE- -i
T wawse w0 x0 T e
Q° (GeV)
m Prompt photon + jets cross sections in DIS have been Outlook:
. . . 2 . °
measured differentially in n,, Er,, z, Q% 1o @and compare with theory

Er ;. at HERA using ZEUS detector in restricted
phase spase
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Photon-hadron correlations with PHENIX

- Megan Connors

2007 PHENIX Detector

PC3

® Measurement of modified FF in
Au+Au compared to ptp

Electromagnetic

Calorimeters h
— Pr
. r=
West Beam View East p r )
m Trigger on a high p; pV ~ p/e’
(>5GeV/c) inclusive photon r r

o Measure Ap between photon and all

hadrons in the event within a certain = Head Region (180 - x| <5 rad). ‘D'j 't* h' g
- irect y- (‘) :
pT range . 105_ Y v - - v e p+px10 _i
o Event mixing corrects for acceptance N T i* . ®  Run7AutAu0-20% 1
and combinatorial pairs T b i ° ;
N 10-15" & ? ? 3
o - " e 5<p,_<7Gev 3
% 102;_ ? * m 7<p,_<9GeV _;
o - T a 9<p,_<12GeV E
g 103%— Glob:;:c:‘l;Unconaimics v 12<p, <15Ge _51
- 16% Au+rAu .
10°F I PHENNX

0 02 04 06 08 1 12
Zy
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Multiparton interactions in photon+jets

Alexander Verkheev

e New and complementary information about proton structure:
- spatial distribution of the partons within proton;

- possible parton-parton correlations.

e Needed for an understanding of nature of signal events and correct estimation of
background to many rare processes especially with multi-jet final state, for example SM

Higgs and SUSY productions.

Higgs
signal

DP
bkegd.
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® Recent results of NNLL predictions for ttbar, single top, H, W,y

Renormalization group evolution of

Nikolaos Kidonakis

collinear and infrared divergencies

® two-loop calculations completed

® Approximate NNLO cross section from expansion of resummed cross section

® NNLO corrections move in direction of data

® flat dependence on scale

® Essential ingredient: two-loop soft anomalous dimension

pp ->tt at Tevatron

$?=196 TeV  p=m

0 . .
: NNLO spprox
ok —— NLO
4 g . |&—a Dl
| TN *—o 0
N ~. TN O -
! \““\.\\> o
D ~— ~. 4
: \“\\ N
6 -
5k | -
{ 1
165 175 &0
m(GeV)
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pp ->tt at Tevatron

$ %2196 TeV m=17
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LO
— NLO
— — = NNLO approx

o (pb)

t-channel single top + single antitop cross section
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NNLO approx E
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Tevatron and LHC results

consistent with theory



Multiparton Evolution: recombination

Jochen Bartels

\

Questions:

* evolution equations :in X or in momentum scale ?
(BFKL-type vs higher twist B'F'KL)

* consistency requirements - AGK cutting rules

* detailed form of evolution equations

* in course of evolution, change the number of parton chains (triple vertex)

Production of two pairs of jets from two noninteracting chains:
momentum loop

e o 9o = 9 o
. =~ ~)
< I == S
AR WA s WA W ey W e a T e > - 2 2
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Drell-Yan at forward rapidity Anna Stasto

In the standard collinear factorization approach Drell-Yan process described by the
fusion of the quark-antiquark and the production of the massive photon with
subsequent decay. Higher orders involve gluon corrections.

M : invariant mass of
the lepton pair
ponp T1To = MQ/S =T

DY cross section for x, = 0.15 DY cross section for x, = 0.15 and M«10 GeV

E - Tevetron LHCT LHC
C't-:nu/ ‘é o l ‘
) el I & ® |large differences between collinear
. 3 o approaches
§ e . - .
2 ® Dipole predictions systematically lower
¥ — than collinear calculations
s T,ﬁ ® Twist expansions calculated for Drell-Yan
DY cross sections for x, = 0,15 E(c.\h DY cross sections for x, = 0.15 - . tWiSt eXPanSion divergent for M<4
- ® for higher masses M>6 twist 2
e s Vs =14 TeV sufficient
o~ 'g »0 w-2 . .
5 | maw 2. ® sum of longitudinal and transverse
§ i parts better approximated by twist
tw-2 2 .
: 3 expansion
M‘GQV‘ ‘ WGeV
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Angular coefficients of Drell-Yan pairs

Arie Bodek
® First measurement of angular coefficients in production of Y*/Z bosons at large
transverse momentum
do
, 1 29 ——————— .
dPZdydcosfds | (LHcos) LO term
+ 1 A-(1 — 3cos2 ) > cos’f :
2 C " higher order term
J ,

+ A;sin26cos¢ + -Agsin® #cos2¢ + Agsintcoso =9 (B, ) terms

+ A4cosé el O term : determine Ap

+ Assin’#sin2¢ + Agsin20sing + A7sinfsing = 0y gimall terms

CDF Preliminary Result with I L=21fb"
o 0.8 Qg P%fr(’PZ-&lel;) « [(1+ cos?6) qG
0.7 qg : SPZ/(5P+M3) 1
~—a— VBP Resummation : < 3 cos? £ .
0.6 — + ResBos Resummation ° , ReSUItS are in
—w— Pythia P 2 i
0.5 - - . Pythia Zs1jet . agreement with fixed
0.4F . D" - aq .
ol ) [l SR s - order perturbation
0.3 . Powheg » :::-_'_ | /, - h d. o
0.2/ — Data C eory pre ICtioNnsS
0.1 ) .
ok :Fry% 66<M(e*e)<116
E, ® | [

0 10 20 30 40 50 60 70 80O
Z P,
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QCD resummation for new dilepton variables

Simone Marzani

® New initiative: phenomenology of DO ¢* variable, introduced to study pt of Z boson

do do do do
() (5) () (&) R
ae matched de resummed ag MCFM ae expanded p /

T

NLO+NNLL* ——— _
* Smooth matching

MCFM NLO - - - procedure: no need
to switch off terms

Recoil

p#’z) > 15 GeV

2 < 2 * The matched curve

70 GeV < M <110 GeV and fixed order
agree at large ¢*

¢" = tan (Pacop/2) sin 6™

1/o do/d¢*

* But they very much
differ in a large

region .
Comparison to D0 data
16 Y
: NLO+NNLL*
14 }
0.01 0.1 DO muon -«
Outlook: * - | . — :
* We need to implement full NNLL 0l . TE N
, . . . = - >
* We have to estimate the theoretical uncertainty: 2 s yl <1 . .
U -
— missing higher orders in the fixed-order part (estimating by varying To6y <91 0.2 0.4
renormalization and factorization scales) 4l - .
Preliminary: .
— missing higher orders in the resummation (estimating by varying the argument * no non-perturbative effects .
of the logs we resum) 2 [« no theory uncertainty ™
— different procedures to regularize the b-integral (cut-off, minimal prescription 0 . . S
CtC.} 0.01 ¢. 0.1

Friday, 15 April 2011



Ke4 decays at NA48 Sergio Giudic

® First analysis of 2003 and 2004 data for these decays:
label decay BR prediction BR PDG #events

Ke4 +- K" ->e'va'n- (3.91+0.17) 10 > (4.09 = 0.10) 10° 418000
Ke4 00 K" ->e'va’n® (2.01 £0.11) 10> (2.20 £0.40) 10° 37
Ke4 0- K’ ->e'va'zn- (4.69 +0.87) 10> (5.20+0.11)10° 6131

® Measurements allow for precise determination of form factors
® First approach to FF shows consistency between (+-) and (00) modes

® Extremely precise measurements of branching ratios

BR Ke4 (+- ) 0.8% rel. (factor 3 improvements /PDG)
BR Ke4 (00) 1.6% rel. (factor 10 improvements /PDG)

2.75 2003 | | .2004.
27 3—tbdenenl ¥2/ndf =532/ 6 ‘
20 ep— I e } —} measurements show
28 - L ; . . ofe o
2,55 -/ lm—l—— rrtm— NiCe stability over time
297 stat | st eE |
R R R S S R N S R S
1 2 3 4 5 6 7 8
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PDF TESTS

» Cross section depends on the choice of PDF, ag, scales
» Calculate x? for all data points including all correlated
uncertainties except PDF uncert. (test of central PDF)

- - D@ L=07f" || —® MSTW2008 |f 1 HERAPDFv1.0
I= I .-+ A NNPDFv2.1 || O ABKMO9NLO
8_ 150 | Yo = (Pry+PpetPrg) /3| ==Y CT10 5 g
© - LT o - :
g : g’j' : ’.’:I ! : o ": ’
100 | “‘»” | »3" B i '-- :.. .-._ . .
%? i - :'__","ﬁ I IETWIIA | I - 5
é [ = C—) = i \C—)ﬁ,’_—/ i —= ——=
e 90 Fow=Ew=Ep/2 (@) | w=w=uy b) |7 u=w=2u, (c)
| | | | | | | | | | | | | | | | | | | | | | | |
0.11 0.12 0.11 0.12 0.11 0.12
a (M)

» for ag close to the world average, observed lowest y? for
the default scales
» lowest y? for MSTW2008 and NNPDFv2.1
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Integrated Subtracted Terms for Two Unresolved Partons

e Final-final antennae:

- needed for lepton-lepton collider observables

- applied already to ee — 3jets A. Gehrmann, T. Gehrmann, N. Glover, Gi. Heinrich; 9. Weinzierl
- all unintegrated and integrated f-f antennae are known

e Initial-final antennae: A paleo, A.. Gehrmann, T. Gehrmann, G. Luisoni
- needed for lepton-hadron collider observables (eq. DIS (2+1)-jet production)

- Known in the unintegrated and integrated form

e Initial -initial antennae: & ., A Gehrmann-De Ridder, M. Ritzmann
- Required for any process with two hadronic initial states,

eg. V+j, pp — 2jets, W-pair production

- were missing until this work

44
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Azimuthal dependence

An=2 An=3 " An=2
-—— CASCADE - -—— CASCADE

" ----- PYTHIA-Perugia-hard i . - ----- PYTHIA-Perugia-hard
- PYTHIA-noMPI B i [ PYTHIA-noMPI

LHC sqrt(s)=7000

jet E;>10 GeV 7T LHC sqrt(s)=7000

jet E.>30 GeV I

10 ! | -oentat S hed Jote 10 - 1 : -3 - | central and fwd jets, -3 , 1
0 1 2 3 0 1 2 3 b 0 1 2 3 L 0 1 ) 3
Ap AP A A
» flattening dependent on An
4/12/11 DIS 2011, Newport News, Virginia, USA 17
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Proton—proton: Impact parameter dependence

Hard
process

e Hard process from parton—parton collision

. . —2
Local in transverse space p3. >> (transv. size)

e Cross section as function of pp impact
------------------- parameter b

o12(b) = /d2m d’p2 5(b— p1 + p2)
X G(xl, p1) G(CU2, P2) O parton

1-5 L] L] L] L] L] L] L] L] L] L] L] L]
Jet trigger,ly1’2=0, pT=lbO GeV —— | . . .
10GeV ——— | Calculable from known transverse distributions
Minimum bias - ) Integral [d°b reproduces inclusive formula

b Normalized distribn Plz(b) = Ulz(b)/[fa'lg]
] FSW, PRD83 (2011) 054012

2mbx Py (b) [fm]

i e New information!

Spectator interactions and underlying event

Multiple hard processes

Gap survival in diffraction
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Results

The "¥p cross sections ratio

p. OF N Ak £HER S
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General Strategy

Systematic comparison of jet algs performance in HIC

Embed pp events (with and wo quenching) into minbias PbPb events

> Pt offset: Apt — pf\A’SUb _ pr,Sub

> p: dispersion: op,, = \/<AP§> - <APt>2

Range where p(y, ¢) estimated
Global Circular(A)

Jet algorithms 2 2n
jt

>kt ' <
» Cambridge/Aachen R o 0
> Anti-kt Ny Strip(A) Doughnut(d,4) N

» Cam/Aa with filtering

withR=04, R, =03 -0.5 ‘ &

0 Yk A 0

Juan Rojo Universita di Milano

Jet Reconstruction in Heavy lon Collisions
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‘ UNIVERSITY OF ILLINOIS
. | UIC ik

NSTAR :
- The "2+1" correlation
- » Use two back-to-back high-
aSS"CLati p. triggers as proxy of
“jet-axis” . " primary d ii ets
trigger | trigger
«— . . > “pin” the ‘iEt axis’
.{ selecting back-to-back
high-p; triggers

» Study all low-p; particles
correlation in the events,
w.r.t. this axis
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