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likelihood is calculated in mW steps of 1 MeV. We use
the standard model W boson width ΓW = 2.094 GeV,
which has an accuracy of 2 MeV and is calculated
for mW = 80.393 GeV. Using pseudoexperiments, we
find the input ΓW affects the fit mW according to the
relation dmW /dΓW = 0.14 ± 0.04.

A. Fit Results

The results of the mT fits are shown in Fig. 51,
and Table IX gives a summary of the 68% confidence
level uncertainties associated with the fits. We fit for
mW in the range 65 GeV < mT < 90 GeV, where
the fit range has been chosen to minimize the total
uncertainty on mW . The pT and p/T

distributions are
fit in the range 32 GeV < pT < 48 GeV (Figs. 52
and 53, respectively) and have uncertainties shown
in Tables X and XI, respectively. We show the in-
dividual fit results in Table XII, and the negative
log-likelihoods of all fits in Fig. 54.

mT Fit Uncertainties

Source W → µν W → eν Correlation

Tracker Momentum Scale 17 17 100%

Calorimeter Energy Scale 0 25 0%

Lepton Resolution 3 9 0%

Lepton Efficiency 1 3 0%

Lepton Tower Removal 5 8 100%

Recoil Scale 9 9 100%

Recoil Resolution 7 7 100%

Backgrounds 9 8 0%

PDFs 11 11 100%

W Boson pT 3 3 100%

Photon Radiation 12 11 100%

Statistical 54 48 0%

Total 60 62 -

TABLE IX: Uncertainties in units of MeV on the trans-
verse mass fit for mW in the W → µν and W → eν
samples.

We combine results from the W → µν and W →
eν fits using the Best Linear Unbiased Estimator
(BLUE) [75]. The BLUE algorithm defines a pro-
cedure for constructing a complete covariance ma-
trix using the derivative of mW with respect to each
model parameter [18]. We construct this matrix as-
suming each source of systematic uncertainty is in-
dependent of any other source of uncertainty. The
resulting covariance matrix (Table XIII) is then used
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FIG. 51: The simulation (solid) and data (points) mT dis-
tributions for W boson decays to µν (top) and eν (bot-
tom). The simulation corresponds to the best-fit mW ,
determined using events between the two arrows. The un-
certainty is statistical only. The large χ2 for the electron
fit is due to individual bin fluctuations (Fig. 55) and does
not bias the fit result, as evidenced by the small change
in the fit mW when the fit window is varied (Fig. 58).

to combine all six mW fits. When combining any sub-
set of fits, the appropriate smaller covariance matrix
is used.

The result of combining the mW fits to the mT

distribution in the W → µν and W → eν channels is

mW = 80.417± 0.048 GeV. (46)

The χ2/dof of the combination is 3.2/1 and the prob-
ability that two measurements of the same quantity
would have a χ2/dof at least as large as this is 7%.

The combination of the fits to the pT distribution
yields

mW = 80.388± 0.059 GeV, (47)

W mass workshop, 18/03/2009
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3

PDF dependence of W production

At hadronic colliders, electroweak bosons (W /Z) are produced predominantly
through qi q̄j scattering

6

ton’s (antiproton’s) total momentum, producing a W
or Z boson at center of mass energy

√
ŝ ≡ Q equal

to its mass times c2. The rate of production can be
predicted from two components: (1) the momentum
fraction distributions of the quarks, fq(x, Q2), which
are determined from fits to world data [23, 24]; and
(2) a perturbative calculation of the qq̄′ → W or Z
boson process [25].
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FIG. 4: Leading-order annihilation of a quark and an-
tiquark inside the proton and antiproton, respectively,
producing a W + or Z0 boson. The quark (antiquark)
has energy xpEp (xp̄Ep̄), where Ep (Ep̄) represents the
total proton (antiproton) energy. The production occurs
at a partonic center-of-mass energy Q. The uū → Z0 and
dū → W− processes are similar.

W and Z bosons can decay to lepton or quark
pairs. Decays to quark pairs are not observable
given the large direct qq̄′ background, and decays to
τ → ντ+hadrons are not as precisely measured as
boson decays to electrons or muons. For these rea-
sons we restrict ourselves to the direct electronic and
muonic decays (W → eν, W → µν, Z → ee, and
Z → µµ), with the corresponding decays to τ → lep-
tons considered as backgrounds to these processes
(Section VIII). The branching ratio for each lep-
tonic decay W → lν (Z → ll) is ≈11% (3.3%), and
the measured cross section times branching ratio is
(2749 ± 174) pb [(254.9 ± 16.2) pb] [26].

B. Conventions

We use both Cartesian and cylindrical coordinate
systems, in which +z points in the direction of the
proton beam (east) and the origin is at the center
of the detector. In the right-handed Cartesian coor-
dinate system, +x points north (outward from the
ring) and +y points upwards; in the cylindrical sys-
tem, φ is the azimuthal angle and r is the radius from
the center of the detector in the x − y plane. The
rapidity y = − 1

2 ln[(E − pzc)/(E + pzc)] is additive

l
Tp

!
Tp

Tu

||
u

u

FIG. 5: A W boson event, with the recoil hadron mo-
mentum (!uT ) separated into axes parallel (u||) and per-
pendicular (u⊥) to the charged lepton.

under Lorentz boosts along the z axis. For massless
particles, this quantity is equal to the pseudorapidity
η = − ln[tan(θ/2)], where θ is the polar angle with
respect to the z axis. All angles are quoted in radians
unless otherwise indicated.

Because the interacting quarks’ longitudinal mo-
menta pz are not known for each event, we gener-
ally work with momenta transverse to the beam line.
The interacting protons and antiprotons have no net
transverse momentum. Electron energy (muon mo-
mentum) measured using the calorimeter (tracker) is
denoted as E (&p), and the corresponding transverse
momenta &pT are derived using the measured track
direction and neglecting particle masses. The event
calorimetric &pT , excluding the lepton(s), is calculated
assuming massless particles using calorimeter tower
energies (Section III A 2) and the lepton production
vertex, and provides a measurement of the recoil mo-
mentum vector &uT . The component of recoil pro-
jected along the lepton direction is denoted u|| and
the orthogonal component is u⊥ (Fig. 5). The trans-
verse momentum imbalance in a W boson event is
a measure of the neutrino transverse momentum &p ν

T
and is given by &p/T

= −(&p l
T + &uT ), where &p l

T is the
measured charged lepton transverse momentum.

When electromagnetic charge is not indicated,
both charges are considered. We use units where
! = c ≡ 1 for the remainder of this paper.

C. Measurement Strategy

The measurement of the final state from W → lν
decays involves a measurement of &p l

T and the total
recoil &uT . The neutrino escapes detection and the
unknown initial partonic pz precludes the use of pz

conservation in the measurement. The boson invari-
ant mass is thus not reconstructable; rather, the 2-

Juan Rojo (INFN Milano) PDFs and W mass determination W mass, 18/03/09 2 / 14



4

PDF dependence of W production

At hadronic colliders, electroweak bosons (W /Z) are produced predominantly
through qi q̄j scattering

The differential distributions, mW
T , pl

T , pν
T used to determine MW are thus affected

by (mostly quark) PDF uncertainties at Q2 = M2
W (x-range depends on collider)

MW from shape of distributions → Reduced sensitivity to PDF normalizations
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5

PDF dependence of W production

At hadronic colliders, electroweak bosons (W /Z) are produced predominantly
through qi q̄j scattering

The differential distributions, mW
T , pl

T , pν
T , used to determine MW are thus affected

by (mostly quark) PDF uncertainties at Q2 = M2
W (x-range depends on collider)

MW from shape of distributions → Reduced sensitivity to PDF normalizations

PDF uncertainties fully correlated between experiments and channels at same
collider (Ex. CDF/D0) ?
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PDF dependence of W production

PDF uncertainties contribution important at Tevatron
Estimations → δPDFs

MW

`
pl

T

´
∼ 20 MeV, δPDFs

MW
(pν

T ) ∼ 13 MeV, δPDFs
MW

`
mW

T

´
∼ 11 MeV

CDF First Run II MW measurement, Phys. Rev. D 77, 112001 (2008)
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FIG. 52: The simulation (solid) and data (points) pT dis-
tributions for W boson decays to µν (top) and eν (bot-
tom). The simulation corresponds to the best-fit mW ,
determined using events between the two arrows. The
uncertainty is statistical only.

with a χ2/dof of 1.8/1 and an 18% probability for the
two measurements to obtain a χ2/dof ≥ 1.8.

The results of the fits to the p/T
distribution gives

mW = 80.434 ± 0.065 GeV, (48)

with a 43% probability of obtaining a χ2/dof at least
as large as observed (0.6/1).

Combining the mT , pT , and p/T
fits

within the individual decay channels gives
mW = (80.352± 0.060) GeV with a χ2/dof of 1.4/2
for the W → µν channel and mW = (80.477± 0.062)
GeV with a χ2/dof of 0.8/2 for the W → eν channel.

We combine the six fits with the BLUE procedure
to obtain our final result of

mW = 80.413 ± 0.048 GeV, (49)

which has statistical and systematic uncertainties of
34 MeV each. The statistical correlations between

pT Fit Uncertainties

Source W → µν W → eν Correlation

Tracker Momentum Scale 17 17 100%

Calorimeter Energy Scale 0 25 0%

Lepton Resolution 3 9 0%

Lepton Efficiency 6 5 0%

Lepton Tower Removal 0 0 0%

Recoil Scale 17 17 100%

Recoil Resolution 3 3 100%

Backgrounds 19 9 0%

PDFs 20 20 100%

W Boson pT 9 9 100%

Photon Radiation 13 13 100%

Statistical 66 58 0%

Total 77 73 -

TABLE X: Uncertainties in units of MeV on the charged
lepton transverse momentum fit for mW in the W → µν
and W → eν samples.

p/T
Fit Uncertainties

Source W → µν W → eν Correlation

Tracker Momentum Scale 17 17 100%

Calorimeter Energy Scale 0 25 0%

Lepton Resolution 5 9 0%

Lepton Efficiency 13 16 0%

Lepton Tower Removal 10 16 100%

Recoil Scale 15 15 100%

Recoil Resolution 30 30 100%

Backgrounds 11 7 0%

PDFs 13 13 100%

W Boson pT 5 5 100%

Photon Radiation 10 9 100%

Statistical 66 57 0%

Total 80 79 -

TABLE XI: Uncertainties in units of MeV on the missing
transverse momentum fit for mW in the W → µν and
W → eν samples.

the fits, determined from simulation pseudoexperi-
ments, are shown in Table XIV. The relative weights
of the fits are 47.7% (32.3%), 3.4% (8.9%), 0.9%
(6.8%) for the mT , pT and p/T

fit distributions, re-
spectively, in the muon (electron) channel. The com-
bination establishes an a priori procedure to incor-
porate all the information from individual fits, and
yields a χ2/dof of 4.8/5. The probability to obtain a

Juan Rojo (INFN Milano) PDFs and W mass determination W mass, 18/03/09 3 / 14
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PDF dependence of W production

PDF effects are very different from Tevatron and LHC
Tevatron probes PDFs for x ≥ 10−3 ...

 

TEVATRON 
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PDF dependence of W production

... while for LHC x ≥ 10−5 in W production
Small-x PDF evolution effects + larger PDF uncertainties

 

TEVATRON 

LHC 
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PDF dependence of W production

→ Small correlation at TeVatron between σ(W±) and qk

`
x ≤ 10−3, Q2 = M2

W

´
...

(Nadolsky et al., CTEQ6.6 study)
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PDF dependence of W production

.. but sizable correlation at LHC between σ(W±) and qk

`
x ≤ 10−3, Q2 = M2

W

´
!

PDF effects for MW determination, which are already important at TeVatron, could be-
come dominant at the LHC

10!5 10!4 10!3 0.01 0.02 0.05 0.1 0.2 0.5 0.7

x

!1

!0.5

0

0.5

1

C
o
rr
e
la
ti
o
n

CTEQ6.6: correlation between Σtot and f!x,Q#85. GeV"

d
!

u
!

g
u
d
s
c
b

pp
!
$ZX,

#$$$
s#1.96 TeV

10!5 10!4 10!3 0.01 0.02 0.05 0.1 0.2 0.5 0.7

x

!1

!0.5

0

0.5

1

C
o
rr
e
la
ti
o
n

CTEQ6.6: correlation between Σtot and f!x,Q#85. GeV"

d
!

u
!

g
u
d
s
c
b

pp
!
$WX,

#$$$
s#1.96 TeV

10!5 10!4 10!3 0.01 0.02 0.05 0.1 0.2 0.5 0.7

x

!1

!0.5

0

0.5

1

C
o
rr
e
la
ti
o
n

Correlation between ΣZ!LHC" and f!x,Q#85. GeV"

d
!

u
!

g
u
d
s
c
b

10!5 10!4 10!3 0.01 0.02 0.05 0.1 0.2 0.5 0.7

x

!1

!0.5

0

0.5

1

C
o
rr
e
la
ti
o
n

Correlation between ΣW% !LHC" and f!x,Q#85. GeV"

d
!

u
!

g

u

d

s

c

b

cos ϕ Z0 W±

x Q = 85

W Z
rZW s(x, Q)

0.01 < x < 0.05 u
(−)

d
(−)

x ∼ 10−3

rZW .

s(x, Q) ∆rZW

s(x, Q)
(
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Recent developements in PDF analysis

1 CTEQ6.5/CTEQ6.6 (Phys.Rev.D78:013004,2008, JHEP 0702:053,2007)

General Mass treatment of heavy quark mass effects
Additional data sets, strange sector better determined
Study of phenomenological implications at colliders for W production

From ZM (CTEQ6.1) to GM (CTEQ6.6) → Sizable shift in σ(W±) at LHC
Impact in MW determination?
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Recent developements in PDF analysis

1 CTEQ6.5/CTEQ6.6

2 MSTW08 (arXiv:0901.0002)

New method for dynamical determination of tolerances Ti

Additional data sets, but PDF errors larger because enlarged PDF params.
Corrected wrong implementation of GM-VFN which affected all MRST sets
before 2006 (including MRST2004QED)
Neglected experimental correlations in most datasets

Eigenvector number
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Figure 10: Tolerance for each eigenvector direction determined dynamically from the criteria
that each data set must be described within its 90% C.L. (Eq. (58)) (outer error bars) or 68%
C.L. limit (inner error bars). The labels give the name of the data set which sets the 90%
C.L. tolerance for each eigenvector direction.

6.3 Uncertainties on input PDFs

We use the values of the dynamic tolerance shown in Fig. 10 to generate the PDF eigenvector
sets according to (49), which can be written as

ai(S
±
k ) = a0

i ± t±i eik, (59)

where t±i is adjusted to give T±
i , with T±

i the values shown in Fig. 10. We provide two different
sets for each fit corresponding to either a 90% or 68% C.L. limit. Note that the ratio of the PDF
uncertainties calculated using these two sets is not simply an overall factor of

√
2.71 = 1.64, as

it would be if choosing the tolerance according to the usual parameter-fitting criterion. Even
in the simplest case, where the data set fixing the tolerance is the same for the 90% and 68%
C.L. limits, and assuming linear error propagation, then the ratio of the T±

i values would be
(ξ90 − ξ50)/(ξ68 − ξ50), which is a function of the number of data points N in the data set which
fixes the tolerance, and takes a value around 1.7 for typical N ∼ 10–1000.
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Figure 47: The impact of new data on the down valence quark distribution at NNLO.

11.3 Impact on the down valence quark distribution

The W and Z data at the Tevatron are mainly sensitive to the up and down quark distributions
of the proton. However, the up quark distribution is already well constrained by proton structure
function data where it appears charge-weighted. Therefore, in practice, the Tevatron W and Z
data mainly constrain the down quark distribution. In Fig. 47 we compare the down valence
distribution at NNLO with that from the MRST 2006 NNLO set. Note that we now make a
better choice of parameters in the input dv distribution (7) to allow for more flexibility for the
eigenvector PDF sets, which generally gives larger uncertainties than previously, despite the
presence of more constraining data. Clearly there is a significant change in the shape, though
the new and previous versions generally agree within the 90% C.L. limits. This change is mainly
due to the inclusion of new Tevatron data, though there is also some influence from the new
neutrino structure function data. The most significant change is the increase in dv(x, Q2) for
x ∼ 0.3, seen more clearly in Fig. 61(b), which is influenced by the lepton asymmetry data.
From the number sum rule this has to be compensated for by a decrease elsewhere, which is
mainly for x ∼ 0.07.

105
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Recent developements in PDF analysis

1 CTEQ6.5/CTEQ6.6

2 MSTW08

3 NNPDF1.0 (Nucl.Phys.B809:1-63,2009), see later

Faithful determination of PDF errors from DIS data, ZM-VFN for HQ
Unbiased parametrizations (artificial neural networks)
No linear/gaussian approximations in error propagation
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Recent developements in PDF analysis

1 CTEQ6.5/CTEQ6.6

2 MSTW08

3 NNPDF1.0

4 HERAPDF0.1 (arXiv:0901.2504)
Reduced uncertainties at small-x from final combined HERA I data set
Extremely restrictive parametrization (artificial error reduction?)
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Fig. 45: HERAPDFs at Q2 = 10GeV2 compared to the PDFs from CTEQ6.5 and MSTW08(prel.)

experimental uncertainties on the PDFs can be calculated without need for an increased χ2 tolerance. This

results in PDFs with greatly reduced experimental uncertainties compared to the separate analyses of the ZEUS

and H1 experiments. Model uncertainties, including those arising from parameterization dependence, have

also been carefully considered. The resulting HERAPDFs (called HERAPDF0.1) have improved precision at

low-x compared to the global fits. this will be important for predictions of the W and Z cross-sections at the

LHC, as explored in the next Section.

These PDFs have been released on LHAPDF in version LHAPDF.5.6: they consist of a central value

and 22 experimental eigenvectors plus 12 model alternatives. The user should sum over Nmem=1,22 for

experimental uncertainties and over Nmem=1,34 for total uncertainties.

4.1.6 Predictions for W and Z cross-sections at the LHC using the HERAPDF0.1

At leading order (LO), W and Z production occur by the process, qq̄ → W/Z , and the momentum fractions
of the partons participating in this subprocess are given by, x1,2 = M√

sexp(±y), whereM is the centre of mass

energy of the subprocess, M = MW or MZ ,
√

s is the centre of mass energy of the reaction (
√

s = 14 TeV

at the LHC) and y = 1
2 ln (E+pl)

(E−pl) gives the parton rapidity. The kinematic plane for LHC parton kinematics

is shown in Fig. 46. Thus, at central rapidity, the participating partons have small momentum fractions,

x ∼ 0.005. Moving away from central rapidity sends one parton to lower x and one to higher x, but over the
central rapidity range, |y| < 2.5, x values remain in the range, 5 × 10−4 < x < 5 × 10−2. Thus, in contrast

to the situation at the Tevatron, the scattering is happening mainly between sea quarks. Furthermore, the high

scale of the process Q2 = M2 ∼ 10, 000 GeV2 ensures that the gluon is the dominant parton, see Fig. 46,

so that these sea quarks have mostly been generated by the flavour blind g → qq̄ splitting process. Thus the
precision of our knowledge of W and Z cross-sections at the LHC is crucially dependent on the uncertainty

on the momentum distribution of the low-x gluon.

HERA data have already dramatically improved our knowledge of the low-x gluon, as discussed in ear-
lier proceedings of the HERALHC workshop [1]. Now that the precision of HERA data at small-x have been
dramatically improved by the combination of H1 and ZEUS HERA-I data, we re-investigate the consequences

for predictions ofW,Z production at the LHC.

Predictions for theW/Z cross-sections, decaying to the lepton decay mode, using CTEQ, ZEUS PDFs

and the HERAPDF0.1 are summarised in Table 8. Note that the uncertainties of CTEQ PDFS have been

rescaled to represent 68% CL, in order to be comparable to the HERA PDF uncertainties. The precision on

the predictions of the global fits (CTEQ6.1/5 and ZEUS-2002) for the total W/Z cross-sections is ∼ 3% at

68% CL. The precision of the ZEUS-2005 PDF fit prediction, which used only ZEUS data, is comparable,

since information on the low-x gluon is coming from HERA data alone. The increased precision of the

HERAPDF0.1 low-x gluon PDF results in increased precision of theW/Z cross-section predictions of ∼ 1%.
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Recent developements in PDF analysis

1 CTEQ6.5/CTEQ6.6

2 MSTW08

3 NNPDF1.0

4 HERAPDF0.1

5 Others: AKP08, GJR08 (dynamical partons), ....
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THE NNPDF APPROACH

The NNPDF Collaboration: R. D. Ball1, L. Del Debbio1, S. Forte2, A. Guffanti3,
J. I. Latorre4, A. Piccione2, Juan Rojo2, M. Ubiali1

1University of Edinburgh, 2 Università di Milano, 3Albert-Ludwigs-Universität Freiburg,
4Universitat de Barcelona
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Issues in global PDF determinations

Standard PDF determinations (CTEQ/MSTW) might be affected by several

drawbacks:

1 Fixed functional forms, qi (x , Q2
0 ) = Aix

bi (1− x)ci (1 + . . .).
Are they flexible enough?

2 Artificial large tolerances ∆χ2 � 1
Are they really needed due to incompatible data?

3 Gaussian linear error propagation
Is this really enough for all observables?

Summary → Both the PDF input parametrization (and flavour assumptions) and
the statistical treatment (value of ∆χ2) need to be tuned to experimental data

Situation not satisfactory, specially delicate to predict behaviour of PDFs in
extrapolation regions like for the LHC at small-x

Large tolerances → Error blow-up by a factor S =
p

∆χ2/2.7
→Scteq ∼ 6, Smstw ∼ 4.5 both in input data and in PDFs (B. Cousins, PDF4LHC)

Juan Rojo (INFN Milano) PDFs and W mass determination W mass, 18/03/09 6 / 14
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The NNPDF approach
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What are neural networks?

Each independent PDF at the initial scale Q2
0 = 2GeV2 is parameterized by a

multi-layered feed-forward neural network.

* Each neuron receives input from neurons in
preceding layer.

* Activation determined by weights and
thresholds according to a non linear function:

ξi = g(
X

j

ωijξj − θi ), g(x) =
1

1 + e−x

In a simple case (1-2-1) we have,

ξ
(3)
1 =

1

1 + e
θ

(3)
1 −

ω
(2)
11

1+e
θ

(2)
1
−ξ

(1)
1

ω
(1)
11

−
ω

(2)
12

1+e
θ

(2)
2
−ξ

(1)
1

ω
(1)
21

7 parameters

...Just a convenient functional form
which provides a redundant and flex-
ible parametrization

Best fit to be independent of any as-
sumptions in parametrization.
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NNPDF: Results
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NNPDF1.0 → DIS data, ZM-VFN, 5 independent PDFs, Npar ∼ 200 free
parameters (Nucl.Phys.B809:1-63,2009)

NNPDF1.1 → Independent parametrizations for s±(x , Q2
0 ) (arXiv:0811.2288 )

NNPDF1.2 → Strangeness determination from dimuon data (in progress)

NNPDF2.0 → Global fit DIS + Drell-Yan + W /Z prod. + Jets (in progress)
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PDFs AND MW DETERMINATION
TOWARDS AN UPDATE
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From kinematical distributions to MW

New sets of PDFs with important updates → Timely to revisit the impact of PDF
uncertainties in MW determination at TeVatron and LHC
Strategy:

1 HORACE MC to generate the mW
T distribution with recent PDF sets with

uncertainties

2 Translate results into shifts of MW due to PDFs, δMPDFs
W , with FITTER (See C.

Carloni’s talk)

3 Check distribution of MW obtained from different PDF sets with uncertainties:
Asymmetric/Non-gaussian effects? Shifts in MW from different PDF sets
compatible?
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PDF dependence of MW
T distribution - An update
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PDF dependence of MW
T distribution - An update
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NNPDF approach → No assumptions on gaussian uncertainties or linear error
propagation
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Effects in MW determination - Preliminary

PDF uncertainty in mW
T channel close to CDF estimate: δPDFs

MW

`
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T

´
∼ 11 MeV
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Homework

This is not a conference but a workshop ....Thus we need to work!

1 Confirm FITTER results with higher accuracy templates

2 Generalize preliminary studies systematically to other PDF sets and other channels
for MW determination: pl

T , pν
T

3 Study the (potentially different) situation at LHC

4 Single PDF set with photon PDF γ(x , Q2), MRST2004QED
Need to update other sets (CTEQ/NNPDF) with QED effects?

5 Exploit PDF correlations between channels/experiments?

Now time for discussions!!

Juan Rojo (INFN Milano) PDFs and W mass determination W mass, 18/03/09 14 / 14



44

Homework

This is not a conference but a workshop ....Thus we need to work!

1 Confirm FITTER results with higher accuracy templates

2 Generalize preliminary studies systematically to other PDF sets and other channels
for MW determination: pl

T , pν
T

3 Study the (potentially different) situation at LHC

4 Single PDF set with photon PDF γ(x , Q2), MRST2004QED
Need to update other sets (CTEQ/NNPDF) with QED effects?

5 Exploit PDF correlations between channels/experiments?

Now time for discussions!!

Juan Rojo (INFN Milano) PDFs and W mass determination W mass, 18/03/09 14 / 14



45

Homework

This is not a conference but a workshop ....Thus we need to work!

1 Confirm FITTER results with higher accuracy templates

2 Generalize preliminary studies systematically to other PDF sets and other channels
for MW determination: pl

T , pν
T

3 Study the (potentially different) situation at LHC

4 Single PDF set with photon PDF γ(x , Q2), MRST2004QED
Need to update other sets (CTEQ/NNPDF) with QED effects?

5 Exploit PDF correlations between channels/experiments?

Now time for discussions!!

Juan Rojo (INFN Milano) PDFs and W mass determination W mass, 18/03/09 14 / 14



46

Homework

This is not a conference but a workshop ....Thus we need to work!

1 Confirm FITTER results with higher accuracy templates

2 Generalize preliminary studies systematically to other PDF sets and other channels
for MW determination: pl

T , pν
T

3 Study the (potentially different) situation at LHC

4 Single PDF set with photon PDF γ(x , Q2), MRST2004QED
Need to update other sets (CTEQ/NNPDF) with QED effects?

5 Exploit PDF correlations between channels/experiments?

Now time for discussions!!

Juan Rojo (INFN Milano) PDFs and W mass determination W mass, 18/03/09 14 / 14



47

Homework

This is not a conference but a workshop ....Thus we need to work!

1 Confirm FITTER results with higher accuracy templates

2 Generalize preliminary studies systematically to other PDF sets and other channels
for MW determination: pl

T , pν
T

3 Study the (potentially different) situation at LHC

4 Single PDF set with photon PDF γ(x , Q2), MRST2004QED
Need to update other sets (CTEQ/NNPDF) with QED effects?

5 Exploit PDF correlations between channels/experiments?

Now time for discussions!!

Juan Rojo (INFN Milano) PDFs and W mass determination W mass, 18/03/09 14 / 14



48

Homework

This is not a conference but a workshop ....Thus we need to work!

1 Confirm FITTER results with higher accuracy templates

2 Generalize preliminary studies systematically to other PDF sets and other channels
for MW determination: pl

T , pν
T

3 Study the (potentially different) situation at LHC

4 Single PDF set with photon PDF γ(x , Q2), MRST2004QED
Need to update other sets (CTEQ/NNPDF) with QED effects?

5 Exploit PDF correlations between channels/experiments?

Now time for discussions!!

Juan Rojo (INFN Milano) PDFs and W mass determination W mass, 18/03/09 14 / 14



49

Homework

This is not a conference but a workshop ....Thus we need to work!

1 Confirm FITTER results with higher accuracy templates

2 Generalize preliminary studies systematically to other PDF sets and other channels
for MW determination: pl

T , pν
T

3 Study the (potentially different) situation at LHC

4 Single PDF set with photon PDF γ(x , Q2), MRST2004QED
Need to update other sets (CTEQ/NNPDF) with QED effects?

5 Exploit PDF correlations between channels/experiments?

Now time for discussions!!

Juan Rojo (INFN Milano) PDFs and W mass determination W mass, 18/03/09 14 / 14



50

Homework

This is not a conference but a workshop ....Thus we need to work!

1 Confirm FITTER results with higher accuracy templates

2 Generalize preliminary studies systematically to other PDF sets and other channels
for MW determination: pl

T , pν
T

3 Study the (potentially different) situation at LHC

4 Single PDF set with photon PDF γ(x , Q2), MRST2004QED
Need to update other sets (CTEQ/NNPDF) with QED effects?

5 Exploit PDF correlations between channels/experiments?

Now time for discussions!!

Juan Rojo (INFN Milano) PDFs and W mass determination W mass, 18/03/09 14 / 14



51

Homework

This is not a conference but a workshop ....Thus we need to work!

1 Confirm FITTER results with higher accuracy templates

2 Generalize preliminary studies systematically to other PDF sets and other channels
for MW determination: pl

T , pν
T

3 Study the (potentially different) situation at LHC

4 Single PDF set with photon PDF γ(x , Q2), MRST2004QED
Need to update other sets (CTEQ/NNPDF) with QED effects?

5 Exploit PDF correlations between channels/experiments?

Now time for discussions!!

Juan Rojo (INFN Milano) PDFs and W mass determination W mass, 18/03/09 14 / 14


