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Outline of the talk

Introduction

= Constraints from hadronic data
= W lepton asymmetry data @ LHC 7 TeV
= Reweighting PDFs

The W lepton charge asymmetry data at the LHC

= Predictions and compatibility
= Impact on PDFs’ uncertainty

Conclusions and outlook
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W lepton asymmetry data

o do(I)/dy(t+) — do(i7) /dy(I7) - u(z1)d(a) — d(@1)a(es)
LT Qo (1) Jdy(1F) + do(1-) /dy(1-) U(-’B1)d($2) +d(-’B1)U($2);

W muon charge asymmetry (31pb1)
ArXiv: 1103.2929

W muon and electron charge asymmetry (36pb1)
ArXiv: 1103.3470

Q (GeV)

Preliminary forward W muon charge asymmetry
(16.5pb1) (courtesy of R. McNulty)




W lepton asymmetry data
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W lepton asymmetry data
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W lepton asymmetry data
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W lepton asymmetry data
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Reweighting PDFs

N
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= Straightforward with ° —— NNPDF2.0 - 68% CL
NNPDF which provides MC 4 —— NNPDF2.0 - 1-0
sets. 3 Individual Replicas

= The ensemble of replicas
gives a representation of

)

probability density. Z 1
= Also possible with R
standard parametrization

and Hessian minimization. -1




Reweighting PDFs

1 N
(Ohuon = [ O Paon(1)DS = 3 Y w0l ]
k=1

Update the “old” probability density upon the addition of new data
| Distribution of chi2-new/Ndat I
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The reweighted ensemble forms a representation of the probability density
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Reweighting PDFs

1 N
(Ohuew = [ O Paon(1)DS = 3 YOI ]
k=1

v' Can be done quickly and easily by anybody: all you need to do is to
compute the x? to the new data for each replica

v' Can determine
= Consistency of new data with the ones included in the prior fit

= Effect on PDFs errors and shapes without refitting
= Impact on predictions for any observable



Reweighting PDFs

1 N
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k=1

Rescale covariance matrix by a factor a
and compute probability for the rescaling

parameter.
a) P (a) centered about 1 then data are
consistent

b) P (a) centered about value larger than
1, possible underestimation of
uncertainties or sign of tension

Compute effective number of reps:
If N4 small, two possibilities

a) new data are very constraining
b) new data show some tension
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The prior probability

Fit to DIS + DY (fixed
target and collider) +
Tevatron JETs data

Exact NLO evolution

HQ mass effects

included, FONLL scheme
[arXiv:1001.2312]

Unbiased
parametrization provided
by large NNetworks: no
need of tuning it to data

Provides MC ensemble

| NNPDF2.1 dataset
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W lepton asymmetry data
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W lepton asymmetry data

Q%= M3, ratio to NNPDF2.1 Q% = M2, ratio to NNPDF2.1
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Slight reduction of uncertainty at medium-small x for light (anti)quark



W lepton asymmetry data

Q% = M2, ratio to NNPDF2.1
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W lepton asymmetry data

Q% = M2, ratio to NNPDF2.1
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W lepton asymmetry data
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W lepton asymmetry data
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W lepton asymmetry data
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W lepton asymmetry data

Q? = MZ,, ratio to NNPDF2.1 |

.

: \\\\* NNPOF2 1« WASY CMS5 30 GoV cut
1.6

-45%

Significant reduction of uncertainty in the medium-small x region



W lepton asymmetry data
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W lepton asymmetry data

Q? = M2, ratio to NNPDF2.1

-3¢ o = ATLAS and CMS data
1250 go in the same
g pf B oo direction: no signs of
- tension
= Inclusion of data in
PDFs fits reduces

uncertainty of more
than 40% in the small-
medium x region for
light (anti)quark PDFs
= CMS data are more
constraining than
ATLAS data.




W lepton asymmetry data
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W lepton asymmetry data
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W lepton asymmetry data
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W lepton asymmetry data

Q%= M?,_,, ratio to NNPDF2.1 Q%= M@,, ratio to NNPDF2.1
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Conclusions

Reweighting PDFs:

Check the impact of data without need of performing a new fit.
Quick and easy: all you have to do is compute a %2.
Method can be used to check compatibility of a new measurement with old data.

The LHC @7 TeV data:

Constrain significantly light (anti)quark at small and medium x (ATLAS and CMS)
Mildly constrain large x region (LHCb)
Potential for discriminating predictions from different PDF sets



Conclusions

Reweighting PDFs:

Check the impact of data without need of performing a new fit.
Quick and easy: all you have to do is compute a y?2.
Method can be used to check compatibility of a new measurement with old data.

The LHC @7 TeV data:

Constrain significantly light (anti)quark at small and medium x (ATLAS and CMS)
Mildly constrain large x region (LHCb)
Potential for discriminating predictions from different PDF sets

Upcoming:

NNPDF2.2 including ATLAS and CMS W lepton asymmetry data
More studies as new data become available
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Bayesian inference

Y= {3/1, Y2, yn} O;5 Experimental covariance matrix

Assume new data have Gaussian errors:
=» relative probabilities for the new data for different {f} are proportional to the
probability density of the chi2 to the new data conditional on {f}

POAIS) x (3, £)) 2 e 2w d)

n

(. f) = Z (yi —yilf1)oy;' (y; — y;[f])  Chi2 depends on the predicted
ij=1 value of y given {f}

> 7Dnew(f) — NXP(X2|f) 7Dold(f)
|

>




Reweighting PDFs

0.25
C | NNPDF2.0 (DIS+DYP) NNPDF2.0 (DIS+DYP)
0.6
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- 0.
0.5 o = NNPDF2.0
[ X L5
0.4 = =
Gk 20.15%
< 0.3 & r 3
Q N Q2 L
0.2 < 01
0.1 B
- 0.05—
0 B
E Lo L -
010102 %

Start from DIS+DY fit (NNPDF20_DIS+DYP.LHgrid).

Add CDF and DO inclusive jet production data through
reweighting

Compare to refitting (NNPDF20.LHgrid)

Results are the same within statistical fluctuations.



dgg luminosity at LHC (s =7 TeV)
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The NNPDF2.1 parton set
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W lepton asymmetry data

do(I7)/dy(1*) — do(17) /dy (1)

14l —
do(I+)/dy(l+) 4+ do(l7)/dy(l~)
2.0.25_
2 ooF DO Preliminary
CDF W charge asymmetry € o1sE L e ney -
CDF electron charge asymmetry * b Pyo>20 GeV AN
DO muon charge asymmetry in 0.05F- A
single p;* bin of- /!
DO electron charge asymmetry osE ‘_,..'“_’_ -
combined and separated p+© bins ::;: LIS -,
DO muon charge asymmetry 3 ~ CTEGSScenwalvae |
combined and separated p;* bins Y T VOUOT IO TUPUT PR Sl s sl i |
Pseudorapidity
u(xy)d(xe) — d(xqy)u(xs) e B S 2 AT

u(xy)d(xe) + d(x1)u(xs) = Constrain on d/u: 0.01 < x < 0.7



Tevatron DATA

d/u: 0.01 < x < 0.7

v arXiv:0901.2169
Fitted in NNPDF2.0 X2ynpprao = 1.85

X hep-ex/0501023

v arXiv:0709.4254
Reweighted: compatible, little constraint

v arXiv: 0807.3367
Reweighted: inclusive bin provides constraints and
it is compatible, problem with exclusive measurements

X DO Note 5976-conf



PDFs probability density

Monte Carlo ensemble in the
space of data

Projected in the space of PDFs
NN and cross-validation method
‘ The N replicas provide
, , , } representation of probability

Experimental Data

density in the space of PDFs

TRAINING

EVOLUTION
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NN parametrization
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W lepton asymmetry data
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W lepton asymmetry data
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W lepton asymmetry data
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W lepton asymmetry data
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Correlation coefficient
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W lepton asymmetry data
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