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m Typical assumption for Pomeron structure u =d=s=u=d=3§

m Can the flavour structure be probed experimentally?

C. Marquet, C. Royon,
M. Saimpert, D. Werder
Phys.Rev. D88 (2013) 7, 074029

K. Golec-Biernat, C. Royon,
L. Schoeffel, RS
Phys.Rev. D84 (2011) 114006

d=s,u+d+s=const.
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Resolved Pomeron model

Diffractive W
production
and
measurement m QCD factorisation
of the quark
densities in

the Pomeron d pp—)pXY
g 2 ¢D 2 2\ gaij—X
=S f (f75at7ﬂ)'fp(33p7ﬂ) dO']
dl‘zdwjdfdt ~— - —~
Introduction diffractive PDFs proton PDFs

m Regge factorisation

FPE B, t, 1?) = ®p(E,t) - fo (B, 1?)

m Sub-leading Reggeon

fD(é.a B?ta/'ﬂ) = (I)P(f,t) : fﬁ’(ﬁa/‘ﬁ) + (I)R(é.at) : fHZR(BHU?)



Pomeron flavour structure

Diffractive W
oroduction Pomeron structure known from HERA F” measurement

and

measurement 2 2 1 2 1 2

f th 13 D
iﬁen;?tiqelsjairn F2 XX — up =+ — d]P) + | —= Sp
the Pomeron 3 3 3

No sensitivity to individual flavours
Assumption for HERA fitsu =d = s =
Can we test this experimentally?

Let's assume only that ¢ = ¢

HERA measurements are compatible with a set of
distributions that fulfill

Introduction

H H HE B B
N

4up + dp + sp = 6gp

m The set is 2-dim and can be parameterised by

_ue _ P
Rud = d]P, de dIP’



Pomeron flavour structure

Diffractive W
production | | Problem:

and
measurement

U s
P dup + dp + s = 6gp, Rua = -, Rea =~
the Pomeron dP d]P
m Solution:
Introduction
u 6 R q Ruq and R
P = - qp ud an sd
1+ R 4R
+ Sd6+ ud could be
dp = . x and Q2
7 14 Roa + 4Rug v dependgnt
6 Ry
Sp qp

T 1+ Ryg+ 4Ry
m HERA assumption:

Rud:de:1 — u:d:s:q



Contents

Diffractive W
production
and
measurement
of the quark
densities in
the Pomeron

CCDDIs

Constraints CCDDIS Constraints



Charged Current Diffractive DIS

Diffractive W
production
and
measurement
of the quark
densities in
the Pomeron

CCDDIS
Constraints

Neutral current



Charged Current Diffractive DIS

Diffractive W . .
production D|ffract|\le DIS
and
measurement
of the quark
densities in
the Pomeron

e e e e

CCDDIS
Constraints

Neutral current



Diffractive W

production
and
measurement
of the quark
densities in
the Pomeron

CCDDIS
Constraints

Charged Current Diffractive DIS

Neutral current

Charged current

Diffractive DIS

e e e e



Diffractive W

production
and
measurement
of the quark
densities in
the Pomeron

CCDDIS
Constraints

Charged Current Diffractive DIS

Neutral current

Charged current

e e

Diffractive DIS

e e



CCDDIS cross section

Diffractive W .
production ASSU m pt|0ns

and .
RS T m Pomeron consists from wu, d, s quarks
e/ UE I B m b and t quarks are too heavy to be produced
he Pomeron .
: m Possible hard charged current processes:
etu—v+d/s, e+d/s—v+iujc
CCDDIS
Constraints .
m Cross section
Vil Vis|? + dp|Vyal? Vis|?
g~ UIP’| ud| +UP| us| + IP’| ud| +SIP’| us|
2 2 2 2
+o(Q7)sp|Vac|” + p(Q7)dp|Vic|
m p(Q?) — effective treatment of mass suppression

0<p(@) <1



CCDDIS constraints

Diffractive W

production m CC and NC DIS - sensitive to different flavour

and

measurement com bl nations

of the quark

densitics in. m Can we constrain R, and R4 from both measurements?
m H1 paper Eur.Phys.J. C48 (2006) 715-748:

ccoDis measurement: ey = 390 & 120(stat.) & 70(syst.) fb
Constraints prediction: oo = 500 fb

op —assumes R,y = Ry =1
m Comparing

U(Ruda de)/(Rud =0,Reqg = 0)

with
Uexp/UO
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CCDDIS constraints — results

Diffractive W Using simplified formula
production
and o(Ryd; Rsa) 1 6

measurement = P 2 - 2 = 2 )
Y 0 2[Vudl? + 2|\Vus|? + plVacl? + pVsel? 1+ Rgq + 4Ryua

D ) )
ensiies in [Rua(1Vaal® +1Vie ) + 1Vasl? + 01Vl + Rea (Vaal® + o1Vael?)]

the Pomeron

T

® p — average p over
Q?, varied between
cCcDDIS 0and 1 12

Constraints
04 <o0/op<1.16

Variation of R4
and Ryq by a factor |
of 2 is compatible

with the most 0ol e - ]

P varying Rgy, O<p<t [

constraining value i p—

— 0.4

Of IO 0.1 ‘1 10
ratio qu‘

oloy

11/18



Diffractive W

production
and
measurement
of the quark
densities in
the Pomeron

Single
Diffractive W

Contents

Single Diffractive W

12/18



Diffractive W

production
and
measurement
of the quark
densities in
the Pomeron

Single

Diffractive W

proton
remnants

w

Pomeron

remnants
o

p

m & — relative proton
momentum loss

m Pomeron-dominated
for £ < 0.15

m Reggeon-dominated
for £ > 0.2

Diffractive W production

m One quark directly from
one from Pomeron

proton,

m Measurement possible via proton
tagging or rapidity gap method
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Forward Physics Monte Carlo (FPMC)

Diffractive W FPMC generator:

production

and m Based on HERWIG

measurement

of the quark m Processes

densities in

the Pomeron m Single Diffraction

m Double Pomeron Exchange
m Central exclusive production

m Two-photon processes (including anomalous couplings)

S Implementation of Pomeron flavour structure:
up(B, 1?) = q(B, 1%) — up(B, p?) = % ~q(B, 11?)
de(8, 1) = a(B.?) = de(Bop®) = e - q(B,1s%)
) ) ) 1 +de+4Rud )
2 2 2 6de 2
sp(B, %) = q(B, ") — se(B.1°) = ——%— 15— 4B 1)

- 1+ de +4Rud
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Charge asymmetry of diffractive W

Diffractive W L.
production m Definition: A= (ow+ —ow-)/(ow+ +ow-)
and

messurement m Some experimental systematic uncertainties cancel
of the quarl

e = 4 processes (neglecting Cabibbo suppressed ones)
up +d, — W, dp 41, — W~
up+d, > W=, dp+u, > W+

up # dp, up # Uy, dy # dp, statistical uncertainty
N (u/d=2.0) == L-d-s

Single a,ﬂ,,‘, (uﬁliigs) — :/d = 20
Diffractive W \L 04 | Ostar (v=s=d) =21 /d =05

A is sensitive to R,q

m FPMC results:

charge asymmetry

Rud A 0.1
% 0.185 '
1 0.096 o
2 0019 1 10 100 1000

integrated luminosity [1/pb]
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Systematic uncertainties

Diffractive W

production s WV Se|eCti0n at the LHC (ATLAS)

and

T m lepton transverse momentum pr > 30 GeV
of the quark

e m missing Ep > 35 GeV
ensities in
the Pomeron m transverse mass mp > 40 GeV

m Cuts affect charge asymmetry

Lepton pT MET Transverse mass

Single Z
Diffractive W

Mean Asymmetry

Muon py cut [GeV] Missing Energy pr cut [GeV]

Transverse mass cut [GeV]
m Cut values in the flat region, for MET — at the edge
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Kinematic dependence of asymmetry

W charge asymmetry

T T 2 Ty O T T
FPIC, NFLUX-9, 5003, HERAFitB g FoNC NELUX=S S=003 HERAFED | £ o ERNC, NFLUX-9, 5003, HERA Fit B
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Summary

Diffractive W
production
and
measurement i
of the quark m Flavour structure of Pomeron considered
he Pomeron . . . .
t m Diffractive PDFs parametrised with R,; and R4
m Some constraints from CCDDIS
m Single Diffractive W studied

m Charge asymmetry sensitive to R,y

Single
Diffiaciive m First look at possible statistical and systematic

uncertainties

m More detailed studies possible with differential
asymmetry measurements
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