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SM BENCHMARKS – SUBGROUP REPORT

Topics and people involved:

Di-lepton and di-photon final states: BSM signals as excesses in precision SM  

observables (Samir, Catherine, Csaba, Guillaume, Louis)

PDF uncertainties: standard vs (Sudakov) resummed PDFs

(Lorenzo, Fred, Gennaro, Samir)

EW corrections: large, may be reduced by real W/Z radiation and decay

(Stefano, Joey, Csaba, Samir, Stefan)
Precision SM shapes: comparisons among codes for Higgs/DY pT/eta spectrum
(Peter, Stefano, Csaba, Steffen, Gennaro, Lorenzo, Samir, Nicolas, Stefan)
Generic analyses: optimal experiments and optimal observables
(Witek, Nicolas)

Talks and slides at http://agenda.cern.ch/fullAgenda.php?ida=a052819
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Plan for action: 

•Validate angular study with full CMS simulation

• Extend analysis to di-photon case (Samir, ATLAS)

• Precision analysis of SM di-photon noise (Csaba): 
needed for case of unfavourable G masses/couplings !

• Similar exercise for Higgs  (Guillaume and Louis)
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Workshop goal (Lorenzo, Gennaro, Fred, Samir): look at the impact of 
resummation in the high-x quark distributions on some real cross section.

1) Fred to provide resummed `fit’ (maybe using ad interim K-factor/powers)
2) Lorenzo & Gennaro to assess systematics in `NLO PDFs + NLO cross section’, 

`resummed PDFs + NLO cross section’ and `resummed + resummed’
3) Samir keen to investigate Drell-Yan production at high-mass
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EW corrections to TeV scale hadronic observables: large weak log^2(s/M^2)

* Philosophy so far: compute only virtual part, assume real W/Z radiation resolvable
* Naïve assumption may need to be rectified, to include real (positive) effects:
1) Some (negligible) amount of events with W/Z decay products outside detector
2) Data samples may contain W/Z decayed inside jet   
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Action: Joey generated CompHEP events with branching q->qV to study DeltaR

and to run such events through PYTHIA looking at W’s and Z’s embedded in high 
pT jets, finally run them through CDF event simulation to see how well these W/Z
could be picked out at detector level. Also investigate pT>350 GeV jet data 
sample directly. 

Samir to do similarly for ATLAS (MC events), including di-lepton events

Watch this space …
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CONSIDER:
A good high flow shower so to avoid retrofitting power shower  

AVOID:
Overnight water flushing on an automatic urinal flushing system must be avoided
Taps that can be left running
Taps running at full bore full pressure, if nor required
Taps that require pressure boosting pumps
Inadequate showers that people would retrofit with a power shower

SANITARY APPLIANCES/FITTINGSN1

(PYTHIA)

(HERWIG)
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Further topics:

1) Better understanding of modelling uncertainties & prescriptions (PDFs, MC 
based acceptance other than  LO vs NLO vs NNLO vs resummed)

2) Systematic comparison of Tevatron results (ie, data) with state of the art 
generators and calculations

3) Extend comparison to other spectra, including rapidity and invariant masses 
(ie, decay products of vector boson)
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For WFor W--bosons produced by the valence  quarksbosons produced by the valence  quarks of the nucleusof the nucleus the average path the average path --lengthlength
of W boson in nuclear matter and the corresponding of W boson in nuclear matter and the corresponding WW--n luminosityn luminosity can be directly calculatedcan be directly calculated

Note:Note:
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Constraints: 

Electrons must be attached to the
highest Z ions (e.g. Pb, Au) 

The beam of partially stripped 
ions can collide only with the proton
or the fully-stripped light-ion beams

The machine vacuum  should not 
be worse than predicted for the IP-s
(Rossi, Hillertet, LHC report 674 (2003)

Allowed collision schemes: e.g. PbPb81+81+(1s)(1s)--p, Pbp, Pb81+81+(1s)(1s)--HeHe+2+2, Pb, Pb81+81+(1s)(1s)--OO+8+8

Achievable luminosities:        (e.g. for PbPb81+81+(1s)(1s)--pp - 0.4 x 1029 cm-2s-1 ) 

LogLog1010((ττ1/21/2))
preliminary

LogLog1010((LL/ / 1027 cm-2s-1 ))

Pb81+(1s)-p

Pb81+(1s)-He+2

Pb81+(1s)-O+8

Beam life-time

Luminosity

The achievable luminosity of the electronThe achievable luminosity of the electron--ion (ion (PIE)                PIE)                
collidercollider at the LHCat the LHC
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Note: The ep luminosity used in the first measurement of the Structure Function F2 at HERA
for (10<Q2<60 GeV2) - could  be collected in 6 days of the Pb81+-p collision runs at LHC

Comment on 
trigger…

Q > MW

Note: Complementarities 
of s- and t-channel
Electro-weak probes –
determining of partonic 
Emittance…

DGLAP evolution

Q > Mb

Kinematical domainKinematical domain
at the LHC using parasitic electron beat the LHC using parasitic electron beamam
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Backup Slides
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Longitudinal polarization is driven by the Longitudinal polarization is driven by the 
transverse momentum of quarks transverse momentum of quarks 

annihilating into Wannihilating into W--bosonboson

uu dd

WW

uu
dd

WW WW
nnWW

Collinear caseCollinear case

In realityIn reality……

Spin quantization axisSpin quantization axis
= Collision axis  = Collision axis  

oror

WW nn

…… Controlled experimentally by choosing theControlled experimentally by choosing the
transverse momentum of the Wtransverse momentum of the W--recoilrecoil ……

Lorenz boost to Lorenz boost to 
WW--n collinear framen collinear frame

Longitudinal polarization of W-beams at the LHC
Wigner Wigner
rotation of rotation of
WW--spin spin


