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ResBos ntuples
 ResBos is a program

that produces W,Z,
Higgs, diphoton final
states with NLO and NLL
accuracy

 Correct normalization
and correct pT
distributions

 End results are inclusive
“events” with 4-vector
information and event
weight
◆ W/Z 4-vectors
◆ decay lepton/neutrino 4-

vectors
◆ event weight

 I’ve produced 41 ROOT
ntuples with 1E6 events
apiece using CTEQ6.1
and the 40 error pdf’s for
W+ and W-

◆ each ntuple ~50 MB

 Currently stored on
Castor and available for
use
◆ /castor/cern.ch/atlas/project/
smgroup/ResBos

 Troels is copying similar
Z ntuples in same place
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Weights
 For W- with

CTEQ6.1, a few
events with
anomalously high
weights that cause
some distributions to
be spikey

 So I made a cut
requiring the weights
to be < 10
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Rapidity distributions

 Black is W boson
rapidity, red  is decay
lepton rapidity

 Note that e+ rapidity is
narrower than W+

rapidity; e- rapidity is
broader than W- rapidity

 W’s are left-handed
polarized
◆ e+’s decay opposite the

direction of W+ travel
◆ e-’s decay in direction of

W- travel

W+

W-
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Correlations
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pT distributions

 Correct non-perturbative
physics at low pT

 Correct NLO perturbative
physics at high pT

 Correct decay lepton
distributions
◆ information on W mass

more correct in
this region that
parton shower MC’s
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BFKL and EM effects
 Semi-inclusive DIS at

HERA indicate that
higher order corrections
(like BFKL) may be
important at low x

 This has implications for
pT distributions at the
LHC

 Ntuples including these
effects will also be
generated

 ResBos-A includes
effects  of photon
radiation, important for W
mass determination
◆ can also generate ntuples

using  this framework 7



CTEQ6.1 error pdf’s
 There are 20 free pdf parameters

in the CTEQ6.1 global pdf fit
◆ for u,d,g, d-bar/u-bar,d-bar+u-

bar
 With Hessian method, a 20X20

matrix is  diagonalized resulting in
20 eigenvalues and 20
orthonormal eigenvectors

low # eigenvectors correspond
to large eigenvalues, 
well-determined directions

high # eigenvectors correspond
to small eigenvalues, less 
well-determined directions
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CTEQ6.1 error pdf’s
 There are 20 free pdf parameters

in the CTEQ6.1 global pdf fit
◆ for u,d,g, d-bar/u-bar,d-bar+u-

bar
 With Hessian method, a 20X20

matrix is  diagonalized resulting in
20 eigenvalues and 20
orthonormal eigenvectors

2->d-valence
1->u-valence
0->gluon
-1->d-bar/u-bar
-2->d-bar+u-bar

5 parameters
A1
A2
A3
A4
A5
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Eigenvectors 1 (pdf’s 1 and 2)

 A1 of u-valence
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Eigenvector 2 (pdf’s 3 and 4)

 A1 of d-valence

 eigenvectors 1 and 2
most important for W
mass determination
at Tevatron

 A1 of sea quarks
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Eigenvector 3 (pdf’s 5 and 6)

 A1 of d-valence

 A1 of sea
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Eigenvector 4 (pdf’s 7 and 8)

 A1 of d-valence
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Eigenvector 5 (pdf’s 9 and 10)

A1 for gluon

has impact on W
rapidity at LHC
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Eigenvector 6 (pdf’s 11 and 12)

 A2 for u-valence
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Eigenvector 7 (pdf’s 13 and 14)

 A2 for sea quark ratio
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Eigenvector 8 (pdf’s 15  and 16)

 mixed
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Eigenvector 9 (pdf’s 17 and 18)

 mixed
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Eigenvector 10 (pdf’s 19 and 20)

 A2 for sea quarks

 important for W rapidity
at LHC
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Eigenvector 11 (pdf’s 21 and 22)

 A4 for gluon
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Eigenvector 12 (pdf’s 23 and 24)

 mixed
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Eigenvector 13 (pdf’s 25 and 26)

 mixed
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Eigenvector 14 (pdf’s 27 and 28)

 mixed
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Eigenvector 15 (pdf’s 29 and 30)

 A2 for gluon

 affects high pT jet
production at
Tevatron and LHC
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Eigenvector 16 (pdf’s 31 and 32)

 A5 for sea quark ratio

25



Eigenvector 17 (pdf’s 33 and 34)

 A3 for u-valence
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Eigenvector 18 (pdf’s 35 and 36)

 A3 for d-valence
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Eigenvector 19 (pdf’s 37 and 38)

 A3 for sea
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Eigenvector 20 (pdf’s 39 and 40)

 A3 for sea quark ratio
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Other stuff

 I’m almost finished with a review article
related with LHC physics
◆ I’d appreciate feedback

North American ATLAS SM and Higgs
workshop at Argonne April 26-28

Mini-workshop on jet algorithms for LHC
in July at CERN, right before the LHC
Monte Carlo workshop
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