Florent Chevallier
CEA-Saclay / IRFU
4 on behalf of the ATLAS/CMS collaboratlons




Introduction

( - - \ (\l> E T \\\HH‘ T \\\HH‘ T \\\Hlll T \\\HH‘ T \W\HH‘ T T TTTTIT T \\\IHJi
LHC will probe a hew X & Q2 domain 8108? 1 1HC LHCb rapidity plateau
° LOW X & High QZ N; § [[]1 Atlas and CMS rapidity plateau ‘(/Z);/T'e\/;
-3 2 6 2 10 7? E= DO Central+Fwd. Jets
x <10 Q* > 10° GeV - E== CDF/DO0 Central Jets
e Connection with other (x, Q?) regions 1060 =1 m
Use of LO/NLO DGLAP equations ~ ) zavs
NNLO/CCFM/BFKL ? non-linear effects 2| 10°- =3 mc
\_ J ; 7] BCDMS
1()45_ (IT] E665 ~
/ \ 1 smac I—/,i 00 Ge\//
103? ," / ///
Requirements for PDF constraints vy 4 a0
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PDF can be constrained by LHC measurements using :
I]:> - Cross-sections and shape of EW or QCD processes
- Ratios of cross-sections or direct fits of PDF
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c i ntegrated over y
e Error is small for SM processes °
do/o ~ 5% for W, Z, tt 2 g4 |
\ /o E {
M o TIHHH\ﬂﬂmmmmmm.mmﬂm ..u.mmmﬂﬂm
t ([T T T LLMLL”H”HJH
[
U .
: 05—
Sl
ool sl ] l
20 R T |
I Integrated over y
1.5:— qQ I
A high level of precision is needed for theoretical i ‘H
Il:> partonic cross-sections and for LHC measurements B rmlrlrﬂﬂm
before starting constraining the PDF ; T MJ
0,5_— Z T
0.0 s Lol Ll Lo

Florent Chevallier Low-x 2008 workshop Vs' [TeV]



PDF constraints at LHC

Outline
) The LHC and the experiments
@ PDF constraints with jets
©) PDF constraints with W
@ PDF constraints with Z
© Improvements of PDF contraints with W & Z
O conclusion
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PDF constraints at LHC

Outline

¢» The LHC and the experiments
The LHC
ATLAS & CMS
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The LHC ring

Main characteristics
e Centre-of-mass energy : 14 TeV
e Luminosity
L = 1033 cm-2s?! (Low luminosity phase)
L = 1034 cm—2s-1 (Design phase)
e Colliding bunch frequency : 40 MHz
e <Interactions> / crossing bunch : 2.3 - 23

P

a,

\ 14 TeV /
o AAN O

First pp collisions expected in 2 months with vs=10 TeV
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The detectors ATLAS & CMS

e Tracking system
e Calorimeter
e Muon spectrometer

7

(Detectors for high-p_ and forward physics ]

J

i

A
npr=p

A Toroidal Lhc ApparatuS (ATLAS)

LAr calormeters

Tile calorimeter

Muon detector

Sitracker

length: 44 m
diameter: 22 m
weight: 7 000 t

Toroids Si pixel detector

2 T solenoid

Transition radiation tracker

Compact Muon Solenoid (CMS)

Calorimeters
4 T solenoid PbWO, (e.m.)

Scintillator-Cu (hadr.)

Iron yoke

Muon chambers

length: 21.6 m
diameter. 15 m Si-Trackers
weight: 12 500t

Identification & precise measurements of EW & QCD
I]:> observables at high energy, p,and rapidity
- gives informations on PDF at low/high x & high Q2

Florent Chevallier
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PDF constraints at LHC

Outline

@ PDF constraints with jets
Di-jets cross-sections
v+jets cross-sections
Heavy flavour jets
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PDF constraints with di-jet cross-section

TT—— N 1”; "MES:10%  ATLAS preliminary
e High cross-section iy AJES : 1 % ‘
do/o = 1% (stat) @ p, = 2 TeV with 100 fb - W CTEQ6.1error
e LHC will probe unexplored (x, Q?) domains i ——
e Non-DGLAP evolution sensitivity b 031~
\_ Forward di-jets V. _E E
0
f A
Main issues i
e Minimum-bias & underlying events 051 o — ]
Dominated by soft processes '.230. N T FEN SR e
e Precise jet calibration P1 (GeV)
Q AJES ~ 1% @ 1 TeV y 0.2 - . , =
_ - Q7=100000 GeV ; .
S 0.15 F =
- NS ok £
PDF fitting using pseudo-data e I £
e Assess the potential of LHC data 5005 j E
Generate 10 fb* of di-jet events g -0F B =
- 1 year at low luminosity T-005F %y_f
e Preliminary results S o1LC ~  ZEUS-JETS PDF -
LHC data can constrain the high x-gluon L_:D-u <E + ATLAS JETS \
\_ Small improvement if increasing statistics ) ;]2 g_ (10 fb-1, 5% syst.) _g
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PDF constraints with y+jet production

4 N
Different LO production mechanisms I !
. q3/qg - v + jets E————— R
egg->y+y+X
. J ! " 7
f 1
9 Y
(/Iotivations \ Jom LHC | pp —> y+jet¥X
e High cross-section : %E ki
e Low level of QCD background at high p_ N i . 2’,’.;5. 2
e Lower systematic errors 5 ws?‘b%o% e,
Calibration of photons seems easier than jets| £ | N s
But : EM calorimeter calibrated with Z-ee -”%;"’2 wq,%%w ﬂ!wf’ﬁa%;a
Non linearity effects ? g. 2Q) pb.GeV* e + o "
\_ e Helps to calibrate the energy of jets ) R +¢# i ! 2
- i
|| S Emema [ b
p,Y=200 GeV
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PDF constraints on heavy flavours

~

[Different LO production mechanisms
e gc/b - jet + c/b
e gc/b - Z/y*c/b clz, Q) :
e gc/b- W* b/t

J
o N | -
Motivations
e Cross-checks with heavy flavour PDF
Evolution functions g » QQ
e “intrinsic” charm component in proton
Models of Brodsky et al.
\ |[p> = |uud> + |uuduu> + |uudcc> + ... )
\

Main issues
e Uncertainties on partonic cross-section
Mixed EW-QCD processes
e NLO cross-section is often higher than LO
e Selection of a pure HF subsample
Contamination with light flavours
\ - high level of background )
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PDF constraints at LHC

Outline

€ PDF constraints with W

W cross-section
Example of PDF constraints with LHC data
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PDF constraints with W cross-sections 1/2

EIZIEI|||||||||||||||||||||

o(W=-lv) ~ 20 nb - 10° events with 50 pb!

iad VB = 14 Ta¥

,;. 400 :— ]
. . N & -
Motivations :?; b ;
e Small theoretical uncertainties E Y o
%‘ 2da :— 32}
e Low statistical errors = :
™ [

do/o < 0.1% T
u/“||
e Small experimental systematics NNLO : small corrections ~%
Low level of background residual scale dependence < 1%
Selection efficiency measured from data do/dy(W*) at LHC

0,
do/o < a few % F. Olness

tot

e Sensitivity to heavy quark PDFs 1
Main processes : ud, cs » W*
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PDF constraints with W cross-sections

2/2

(0bservables sensitive to PDFs
o o(pp-W)
do/o > 4-8 % (PDF)
Quark region : 5.10% < x < 5.10
- not where quark PDFs are best known
o do/dp.(])
do/dp_ (W) not directly accessible
- need a precise measurement ofﬁ/T
e do/dn(l)
Main sensitivity in the high-y region
- constrain low-x gluon PDFs
e Charge asymmetry

_ Wr-wW-
W' +W-

Less sensitive to systematics

In practice : lepton charge asymmetry

Differences between the MRST and CTEQ

- Differences in the valence distributions
- constrain low-x valence quarks PDFs

~ uv_dv at LO

A
W u,+d, +2q,,

Florent Chevallier
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I CTEQ61 !
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- e ZEUSO02 b
- Generated W-asymmetry =
Fa g
%ﬂ ATLAS preliminary iy
B ‘ [ ‘ L1 ‘ [ ‘ L1 ‘ L1 ‘ [ ‘ L1 ‘ [ ‘ [ \TE
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y

- Reconstructed W-asymmetry

’ ATL‘AS p‘relim‘inary‘ ‘ ‘ ‘

-4 =3 -2 -1 0 1 ? 3 4
y
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(Goal

) 0.2

e Assess the gain in precision of PDF

Constrain low-x gluon PDF with LHC data |7 ..
Use normalized do/dn(l) S
\ - lower systematics PES
0.1
(: - - N\ ©
Simulate real experimental conditions S
« Generate W events o
106 events —» 50 pb'! a

Simulate detector & reconstruction effects

e Measure do/dn(l) ) I

Systematic uncertainty assessed to 4%
e include this data in the global ZEUS PDF fit )

.
Results on xg(x) = x AR
e Low-x gluon shape parameter A 'g”
= -0.200 (46) - A = -0.181 (30) £
Mean value is shifted 5o
Uncertainty is reduced by -41% E
e New PDF uncertainties on do/dn(l) o,
—

Still much larger than experimental errors)

0
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PDF constraints with W pseudo-data

0® . ® S
V.ﬂ.ﬂ,g,.,.s—’u i N
L song? o N \
K aahand ] L] (L \

o(W)vs n:

. = ZEUS PDF before
- including pseudo data
|+ LHC pseudo-data \

og(W)vsn:

- ZEUS PDF after
including pseudo data
+ LHC pseudo-data ‘
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PDF constraints at LHC

Outline

O PDF constraints with Z
Z cross-section
High-rapidity Z
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Z cross-section measurement at LHC

~ 103 ;_ e e oo R R SR ; T .r T =

‘Motivations N8 et — CI\:Z et
. . o L - Wiet y¥Z—ee g

e Small theoretical uncertainties Ny i S - i |

= + |

Partonic process known at NNLO £ 102; e an !

do/o < 1 % (PRD 094008) = F |

e Small statistical uncertainties 10
o(Z-Il) ~ 2 nb - 10° events with 500 pb™!
- do/o < 0.1%

e Small experimental systematics 1
Low level of background
Selection efficiency measured from data

\_ - do/o<2-5%

80

J
/Effect of PDF uncertainties on o, A

e Uncertainty on normalization
High Z/y* mass & rapidity : do/0=10-20%
Around Z peak : do/o=5-7%

e Uncertainty on acceptance
do/o (PDF) ~1%

e Uncertainty on selection efficiency

\_ do/o (PDF) ~ 3% Y,

Rapidity

3%

10 10° 10° Mass [GeV/c?]

II:> The uncertainties on o, mainly come from PDFs

Florent Chevallier Low-x 2008 workshop 17



PDF constraints with Z cross-section

/LHC will explore low-x partons

e (X, Q%) parameters covered with 1 fb!
100 s Q2 < 10° GeV?
3.10 < x< 0.1
e Main contributions of PDF uncertainties at LO

6900

6800

PDF constraints with Z data

Low-x sea quarks IS
Low-x gluon gemo
Ratio between sea u & d quarks %
\ / gssoo
1
é’ﬁ500
4 N

6400

e Constraints within models /

Sea & gluon free parameters in PDFs

e Constraints between different PDF modelling
Low-Q? functional form
Evolution of PDF with scale

J

—>

PDF error on o, VS PDF eigenvector
m>10 GeV

_|_|_' /B R I

I
+++ + +%

_|_
A + PDF error CTEQG.1

Stat. error do/o=1%o0

I|III|III|III|III|III|IIIIII*|III|II

<:_lllllllll

Low-X sea

2 4 g8 10 12 14 Ji6 18
PDF gigenvector

Low-x gluon

Sea u/d

A very precise measurement is required.

- Need to reduce the effect of PDFs uncertainties on the acceptance &
selection efficiency before the measurement of o(2Z).

Florent Chevallier Low-x 2008 workshop
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PDF constraints with Z cross-section

/LHC will explore low-x partons A
e (X, Q%) parameters covered with 1 fb!
100 s Q2 < 10° GeV?
3.10 < x< 0.1
e Main contributions of PDF uncertainties at LO Z - "I NLO Cross-Section  arXiv:0802.3251

Low-x sea quarks | | | | |
E i M, >40 GeV 1
Low-x gluon 2400~ —
Ratio between sea u & d quarks . ; i
N J ol : -
5 208 ? 5
e | i
© _ _
4 N\ 200k + PDF errors -
PDF constraints with Z data - == Stat. error do/o=1%o .
— )
e Constraints within models i Syst. error do/o=5% ]
Sea & gluon free parameters in PDFs 1800 : ' ' ' :
g i i CTEQES MRSTO06(NNLO) CTEQ6.1  MRST'D4 (NNLO) MRST'04 (NLO)
e Constraints between different PDF modelling
. PDFSet
Low-Q? functional form /
Evolution of PDF with scale P

A very precise measurement is required.
||:> - Need to reduce the effect of PDFs uncertainties on the acceptance &
selection efficiency before the measurement of o(2Z).

Florent Chevallier Low-x 2008 workshop 19



eauction or acceptance uncer

cross-section with prior PDF constraints

Rl IR A p P TV /g U E L
' ) 0.09 |- a Herwig—i—-l—_ B
Reduction of uncertainties 0.08 |- (k1) =57GeV ----- .

ResBos
o P, () measurements

Sensitivity to PDFs diluted
o P, (Z/y*) measurements

1/o do/dp. (Z/y*)

Helps to constrain universal model of non-
perturbative soft gluon radiation

e Y(Z/y*) measurements

Sensitivity in the high-y region (high & low x)
Limitations by detector acceptance

\. J p1/GeV
— MC o
----—--- Measured, before comections
Frorrrrrrrr T Measured, after comrections
/0ther measurements that constrain PDF A - -
300: ATLAS preliminary .
o do/dM(Z/y*) 250:— E
Sensitivity to low-x & Q2<2002GeV? regions =
Q2<2002 GeV? - x<0.1 8|S W0y E
> C | ]
o Asymmetry A_, o 190F .
T C ! ]
Experimental systematic errors are reduced © 100E - E
Main issues : Need to estimate the quark & - -
antiquark directions & reconstruction of 0E — E
foward Ieptons :| T T T NI T N T T T A NN T A0 AN i--l--a-- ! I:
- J 1 B - S B I

Florent Chevallier Low-x 2008 workshop |Z rapidity



PDF constraints with high-rapidity Z

350 Pythia Z— ete-
MS preliminary | I Both clectrons in ECAL
[ One electron in HF

I Both electrons in HF

(Motivations h
e Important for Z cross-section measurements
ott, do/dy
e Sensitivity to PDFs
Probes a mixture of high/low x at high Q2
Large uncertainties of PDFs in this region
e Complementarity with LHCb
LHCb coverage : 1.8 < |[n| <5
Selects y* down to x~10° and Q2~25 GeV? %

300

250

200

150

Events in 1 pb'1fUnit of Rapidity

100

II\\‘IIII|\I\\‘IIII|\\\I|II\\‘IHI|

e Overlaps with TeVatron and HERA ) Lo .
N y Y,
100 v - - - -
Main difficulties N\ | 3. stirling
e Reconstruction of forward leptons - _PDF u"Fertainlt_i:gb& s @
High rapidity Z - high |n| leptons e .

Possible with the high segmentation forward| 1o
calorimeters of ATLAS/CMS [

e High level of fake leptons , N
QCD & y backgrounds %’% "
Difficult to simulate & estimate L wlq&im__;.__ /

\ - real data needed ) F oWy, TaTW oy,

ofZ iy, cha (DY id M chy

at LHC using MSTW2007MLO

||:> Nice opportunity to cross-check PDFs atlow x | o = 8 4 5
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PDF constraints at LHC

Outline

5 Improvements of PDF constraints with W & Z
Ratio of cross-section
Shape of distributions
Direct fits of PDFs on data

Florent Chevallier Low-x 2008 workshop 22



Cross-normalizing experiments

/Problematics )
e Reduction of experimental systematic uncertainties
exp __ N d_ o _ d_N d_L d_ &
g - —— = 8% 8%
L.c¢ o N L &

Statistical errors
Luminosity measurement

\_ Acceptance & selection efficiencies )
(., ] I
Measurement of ratios
e Correlated uncertainties cancel
R. 0 _ N N dR _ dN@def®O @d(e/eref)
O_ref L L€ L ) Eref R N Nref E/Eref

No luminosity uncertainty

Additionnal terms from the reference measurement
\_ - larger uncertainty if uncorrelated systematics Y,

Global variables
e Shape of distributions (mean values, RMS, ...)
e Fits of distributions
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PDF constraints with o /o,

4 . .
Motivations
e Similar selection procedure
Isolated leptons

Correlation between oz/oy: (LHC) and f(x,Q=85. GeV)
~ Same p, range - Sttt L

Can be selected using same trigger
e Similar LO partonic process

Quark initial state; singlet final state
Similar QCD corrections

e Behave similarly under PDF variations
~ Same X, Q2
\_ Initial partons mainly from sea )

4 )
Remaining PDF uncertainties

e Mostly due to strange PDF y arXiv:0802.0007
increases x3 compared to CTEQ6.1 as a 10°10 107 001002 005 01 02 05 07

result of free strangeness in CTEQ6.6 '

J

I:> Measurements of o, /0, impose strong constraints
on the strange quark parametrisation

Florent Chevallier Low-x 2008 workshop 24



PDF constraints with RMS of do, , /dy

x10°
500 +::L+*::$I-;+
400~ T i:c*
300 = =
4 N - do./dy : =
W & Z rapidity distributions 2000 = zepnljel:'as;:itrslevel -
. Estimate the width with RMS (y,,,) ok - g -
« Strong correlation T
Compare RMS (y, ) and RMS (y,) Z rapidity
- g}‘ I_I T | T T T T | LI | T 1T 1T | LI | T T T T | LI | I_
L - Make ratios RMS(y,,)/RMS (y,) )~ ,:ERMS(y,) vs RMS(y,) : R
- arXiv:0805.2093 4 .
2255 06.‘/ g =
2.2452— c"@ﬁ £ —
- predict i ]
2.24:— — Mﬁ« E
2235 e -
5 9aE- £ I measure =
9205 =
| I | I | 11 1 1 I 11 1 1 I 11 1 1 | | I | 11 1 1 I I
215 2185 216 2165 217 2175 218
rh’
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p
RMS ratios

e Precise prediction
Spread of RMS : 7.10°3
Spread of RMS ratio : 7.10*

/Comparisons between different PDF sets
e Different theoretical frameworks
LO, NLO or heavy quarks treatment
- compatible predictions

e Different starting assumptions
Parametrization on s(x)
- uncompatible predictions

\

II:> What is the validity of the underlying
hypotheses on PDF parametrizations ?

FRMS(y, )/RMS(y,) : ]
N 'IG;CTEQG.I —:
8F .
5F .
J 4:— _:
2F .
1.0?55’ 1.03’|6 1.0365 1.037 1.0375 |1.|0'3'8' 1.0’3!85’ 1.039'
~ RMS(y,,)/RMS(y,)
8
t  MRST 2006f§ CTEQ 6.5
T CTEQ6.1 CTEQ 6.6
6
J i
-
N N B AN A VN N B
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PDF parametrizations from Z cross-sections

- - < .-
Effective description of PDFs
o Use Iow-Q? = m,? CTEQ parametrization

f(x, Q%) = x* (1-x)* (1+yx)°®

low-x high-x valence
e Add an effective Q2 dependence
a=a+ bln Q2
B=c+dlIn Q2

\_

-
Results
e Good description of do/dM & do/dy
Same parameters describe do/dM & do/dy
e Universal description of sea quarks
Comparison between quark flavours
\_ Same values fora, b

Example of contraints on PDF
e Error on "b"
Ab/b=5% (CTEQ6.1 PDF)
\_ Ab /b = 0.5 % (using 1 fb* LHC data)

/

do/dM @ y=0:

uu - Z/y*
Fit x2 = 2379 / 2383

Illll IIII

12000

10000

8000

6000

4000

2000

10° 10°
Mass [GeV/c?]

do/dy @ m=M, :

uu - Z/y*
Fit x2 = 100 / 96

0 1

-6

II:> Fits of PDFs directly on data could provide strong constraints

" 2 0 S
Z rapidity

Florent Chevallier Low-x 2008 workshop
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PDF constraints at LHC

Outline

® Conclusion
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Summary & conclusion

Importance of PDF for physics
One of the main sources of systematic errors on physics processes
PDF uncertainties can compromise precision SM physics and BSM discoveries

LHC is a low-x machine
Many experimental data allow to constrain low-x PDF : Z/y*, W, jets, ...
Low-x nuclear studies in p-A & A-A collisions

Expected constraints on PDFs with LHC
Accurate precision on non-perturbative PDF parameters
Validity of the functional forms of non-perturbative PDFs (s, u -d , u/d, ...)

Evolution functions : NLO/NNLO DGLAP ? Add BFKL ? CCFM ?

Most of measurements will be dominated by systematics at LHC
Use of ratios to cancel correlated systematics
Use of correlations between PDF among different physics processes

Precise theoretical predictions are strongly required
Implementation of higher order QCD & EW corrections in partonic processes

LHC physics and PDFs are intrinsically connected, with major

improvements expected.
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Ratios:LHC to Tevatron pdf luminosities

Florent Chevallier

Frocesses that depend on gQ initial
states (e.g. chargino pair production)
have small enchancements

Maost backgrounds have gg or gq
initial states and thus large
enhancement factors (200 for W + 4
jets for example, which is primarily qq)
at the LHC

W+4 jets is a background to tT
production both at the Tevatron and at
the LHC

tT production at the Tevatron is largely
through a qQ initial states and so gqQ-

>t{T has an enhancement factor at the

LHC of ~10

Luckily tT has a gg initial state as well
as g so total enhancement at the
LHC is a factor of 100
+« butincreased W + |ets
background means that a higher
jet cut is necessary at the LHC

+« known known: jet cuts have to be
higher at LHC than at Tevatron

g

a0 ]

dL/di [LKE] ¢ dL/ds [Tevatran]
g

i
»

231 0 0.1 .M LoD 3.0 LD.OD

Sqrt{sh [Tev)

Flggmre 11, The ratks of pame paroos |uminsly [-j-dq"'-r"-] I pls Iegravsd owsn g an the
LHE and Teamen, Green=pgitop), Bue=gd+w+s+o+bl+pidta+a+o+Ei+ jd+u+
st Big+ (I B 0424 by [middla), Red=dd 4 ok + a4 o8+ 884 il fu - Ba 5o - B0

i b imaiv

pald N | | | R
L
1®
L]
e
W
-9
E vir®
:J 157
ml
i
3a-1
P

-3
ﬂﬂ

' h
[T AED 1R

[YT]
Sqrifal [Te¥]

Flagiie ML The pinssawtes L-‘H'd-lh-l-‘l%u-] i ke bt oue g Do
Hlas=gil+ b8 o8 +Ed+ Bt i+ it Nttt et et Bt WA+ i eI +ia,
Pk 4 b 4 s o0 b W o e Bl Tk v Lol ! o o s o
1 LHE ol tha bomors bor s Tewaron

Low-x 2008 workshop 32



Differences between PDF sets

Different data sets in the global PDF fit
e Different sub-selection of data
o different treatment of experiemental systematic errors

Different assumptions
e Tolerance to define 1 o error
CTEQ: Ax2=100
MRST: Ax2=50
Alekhin: Ax2=1
e Parametric forms
F(x, Q,%) = Ax2(1-x)* P(x)
e Theoretical assumptions
sea flavour symmetry
u/d-1 when x-0
e Factorisation & renormalisation scheme & scale
o Q?,
° as
e Treatment of heavy flavours
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New physics & PDF uncertainties : an example

Recall the excess of high Et jets reported by

CDF in 1995...
CDF "any claim about the presence or absence of
1.5 new physics is not defensible"
- -
S | 1 data uncertainty PDFs was a possible explanation. It was realized
:-; - ) that a higher gluon density at high x could
™~ 1— (MRST2002) accommodate these data, while remaining in
E B agreement with other data.
] i
- - 0.5
g 05 JT
= B + 0.4 Run | data
< - B
- o+ T g 03
- e + T+ =
0 s = 0.2
: 11 III | 11 1 1 I 111 1 I 11 1 1 | 11 11 E .
L] 100 200 300 400 500 ST 0.1
E, (GeV) E 0=
=
The Tevatron jet data are in agreement £ ~G ’
with global fits today, taking 02
into account the large uncertainty due

to the uncertainties on the high-x
gluon.

500

This eigenvector is dominated by the
high-x gluon parameter.
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CMS
- Cross section determinations at the LHC

# events * acceptance £ | acre oot o o oo nn

110§ — GG.P.S moted using GRV POF.

 ---- modifi=d G.G.P.5. model, usimg GRV P.OF e
L E i Lurma-Manon modal, hes-psameems :__-Fr'r .
10 o Cudell gl al. model, seo-ohrenzm ;} 4

® L depends on a knowledge of A Domacrc Lanssno o, e ez £
the total inelastic cross section e
and of the fraction of the cross
section accessed by the
trigger

® Fair amount of uncertainty on
extrapolation to LHC
+ In(s) or InZ(s) behavior

+ rely on Roman pot

measurements don't expect better than a 15-20% uncertainty
on any cross section during first year of running;
(ultimately maybe 5%)

0O =

a not right away
+ extrapolating measured cross

section to full inelastic cross >>pdf uncertainties

section will still have

uncertainties (and may take we need precision cross sections to
time/analysis) normalize to, at first and maybe always
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Ratios : cross-normalizing theory

Data-driven predictions : g = 0 (OREF)
pred REF meas
0 pred
~ ~—~——
Poor prediction [ Measurement

Precise prediction

o’d can then be :
e compared against omes
search for, or interpretation of new physics
e Used as input for precision measurements
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/

Motivations
e High cross-section

e LHC will probe unexplored (x, Q?) domains
e Non-DGLAP evolution sensitivity

do/o = 1% (stat) @ p, = 2 TeV with 100 fb*

\

\_ Forward di-jets Y,
4 )
Main issues
e Minimum-bias and the underlying event
Dominated by soft processes
e Precise jet calibration
Q AJES ~ 1% @ 1 TeV y
4 )
PDF fitting using pseudo-data
e Assess the potential of LHC data
Generate 10 fb! of di-jet events
- 1 year at low luminosity
e Preliminary results
LHC data can constrain the high x-gluon
\_ Small improvement if increasing statistics )

Florent Chevallier
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PDF constraints on heavy flavours

s ~N clx, Q) -
Different LO production mechanisms o 2
e gc/b - jet +c/b &die-+ Bt J
egc/b- Z/y*c/b g :
egc/b- W* b/t -
J N
g+c—o>W-+5b
( Motivations ) | S =
e Cross-checks with heavy flavour PDF b(x, Q)
Evolution functions g » QQ e
e “intrinsic” charm component in proton gt+b—>+ZfHy+bd
Models of Brodsky et al. & b
\ |[p> = |uud> + |uuduu> + |uudcc> + ... )
™ |
- Intrisic charm :
/Main issues A 10-2 L N
e Uncertainties on partonic cross-section = i
Mixed EW-QCD processus M -
NLO cross-section is often higher than LO |3 107°
e Selection of a pure HF subsample g no intrisic charm
Contamination with light flavours 1071 ¢ 5 at 4 - 2Gev
\_ - high level of background ) I |
10—3 102 < 10— 1 109
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PDF constraints with

W* & 7 cross sections at the LHC

2.2 . T T
arXiv:0802.0007:
215 NNLL-NLO ResBos < o BHPk
4 . N ]
Motivations ,
o i = 21¢ CTEQ6.6,~ AlC-Sea
e Similar selection procedure € Free -3 (solid), 2
Isolated leptons S reg s dashes
~ Same p, range f‘r% 2. |
Can be selected using same trigger %1_95
e LO partonic process
= mxm - o 1.9 ¢
Quark initial state; singlet final state
Similar QCD corrections 185 ]
e Behave similarly under PDF variations 186 19, 195 20 205 21 215 22
” Tiot(PP— (W* =X (nb)
- Same x' Q Correlation between oz/cw: (LHC) and f(x,Q=85. GeV)
\_ Initial partons mainly from sea ) 1 . o]
e N
Remaining PDF uncertainties
e Mostly due to strange PDF
increases x3 compared to CTEQ6.1 as a
8 result of free strangeness in CTEQ6.6
Measurements of o /0o, imposes strong
. . . arXiv:0802.0007
constraints on strange quark parametrisation | , -

10-510~* 10-° 001002 005 01 02 05 07
X
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