
LHC Working Group on Forward Physics and Diffraction

Diffractive W Analysis Plans

Annabelle Chuinard - 02/21/2014

 M
cG

ill



Annabelle Chuinard 	
	
                   LHC Working Group on Forward Physics and Diffraction, CERN

	    Who am I???

An(n)abel(le) Chuinard, PhD from McGill University, Montréal

Previously working in LHCb for my Masters in CH

CP violation and Charge Asymmetry in                          

Selection optimization for  

As joined ATLAS 1 year ago. Now wants to contribute in the Forward 

Physics group for my thesis!
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Soft Color Interactions and Diffractive Hard Scattering

at the Fermilab Tevatron
R. Enberga, G. Ingelmanab, N. T̂ımneanua

a High Energy Physics, Uppsala University, Box 535, S-751 21 Uppsala, Sweden

b Deutsches Elektronen-Synchrotron DESY, Notkestrasse 85, D-22603 Hamburg, Germany

DESY 01-076June 2001

Abstract
An improved understanding of nonperturbative QCD can be obtained by the

recently developed soft color interaction models. Their essence is the varia-

tion of color string-field topologies, giving a unified description of final states

in high energy interactions, e.g., diffractive and nondiffractive events in ep

and pp̄. Here we present a detailed study of such models (the soft color inter-

action model and the generalized area law model) applied to pp̄, considering

also the general problem of the underlying event including beam particle rem-

nants. With models tuned to HERA ep data, we find a good description also

of Tevatron data on production of W, beauty and jets in diffractive events

defined either by leading antiprotons or by one or two rapidity gaps in the

forward or backward regions. We also give predictions for diffractive J/ψ

production where the soft exchange mechanism produces both a gap and a

color singlet cc̄ state in the same event. This soft color interaction approach

is also compared with Pomeron-based models for diffraction, and some possi-

bilities to experimentally discriminate between these different approaches are

discussed.
12.38.Lg, 12.38.Aw
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	   W Charge Asymmetry to test the Pomeron Model

if Single Pomeron Exchange... if Soft Colour Interaction... 

Diffractive structure happens after hard W 
production. 

➡ Should get the same value as for non-
diffractive processes

N+: number of        (related to the 
  differential cross-section of prod. of       )

: ....

W+

N�

Systematic 

errors cancel out

W+

A =
N+ �N�

N+ + N�

Probe the flavour content of the Pomeron.

If

Other scenarios (compatible with HERA): 

u = ū

s = s̄
d = d̄ A = 0

u/d = 2
u/d = 0.5

A 6= 0

D D

DD

DD

D D

D D

A 6= 0 A ⇡ AND

d�W+

dyd⇠

/
�
u(xp) + d̄(xp)

�
· fP(xP/⇠)

d�W�

dyd⇠

/ (d(xp) + ū(xp)) · fP(xP/⇠)
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	   W Charge Asymmetry to test the Pomeron Model

⇠

A

Rafal Staszewski, from Talk: Single Diffractive W production 13/07/18

⇠

A

Sensitivity to Pomeron DPDFS to be tested with FPMC:
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	   Challenges and perspectives

Experimentaly...

Rapidity Gap measurement (statistical fluctuations in ND events)

Pile-up: need to be handled

QCD background from ND (polluting minimum bias observed in 

calorimeters)

➡ Need good vertex reconstruction 

➡ Careful selection 

➡ Need proton tagging and tof (AFP)

On the theory side...

No universal model for Pomeron

➡ Need to understand Pomeron parton densities

9


