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Abstract

A search for exclusive and quasi-exclusive two-photon production of W*WT in the fully leptonic channel, pp — pHEW W —px) p<*>,uie:Fp(*),
was performed using 5.05/b~! of data collected at /s = 7 TeV by the CMS detector in 2011. The presence of quartic gauge boson couplings (QC)
emerges naturally from the non-abelian gauge symmetry structure of the Standard Model. The study of QC is mainly motivated by the hope that
some new physics might result in deviations of them. Considering genuine anomalous quartic operators, via an effective Lagrangian approach,
the limits obtained on the anomalous quartic gauge couplings parameters are approximately one order of magnitude more stringent than the
limits obtained at LEP.

Overview

Theory and simulation

vy — WTW ™ signal was generated by CalcHEP. W™IW ™ pair de-
cays via PYTHIAG6. Genuine AQGC (no contribution from triple
gauge couplings deviations assumed) were introduced through
the following dim-6 effective lagrangian terms, respecting local
U(1) gy and global custodial SU(2)~ symmetry as well as C- and

In this analysis the [T/~ + F final state samples were used to search for fully exclu-
sive (elastic) pp — pW W ~p production as well as quasi-exclusive (inelastic or proton Y
dissociative) pp — p<*>W+W_p<*> production - where one or both incident protons dis-

sociate into a low mass system that escapes detection, denoted as pt*) - at Vs =T7TeV
collected with CMS detector during 2011 with an integrated luminosity of 5.05fb!.

W+

Since backgrounds from same-flavor decays of WTW ™ are huge, only y*eT channel P-symmetry
is considered on quasi-exclusive signal. The exclusive up~ production was adopted o W )y 7
as a test benchmark for high-mass lepton pair detection, due to the small theoretical 0_ €4 wp+a— € 4 LV 0
L¢ = 5 Fuw FPoWTEW, g L F" 2% Zq
uncertainties on the cross section. This sample is then used to validate the efficiency )4 W™ 8 A 16 cp5, A
of the vertexing and exclusivity selection, and the dependence on different pile-up
conditions. The vy — WW — pFeT signal is therefore comprised of both the elastic V W 7C_ 6_2 ﬁ B FRA (WO = — =yt — e’ ag P puB oy
and inelastic contributions. In this context, beyond WV production studies, the tails 6 16 A2 M & p pe b

16 ¢2,, A2
of pp(uteT) were investigated in the region where the SM vy — WW contribution is W

expected to be small, to look for pure anomalous quartic gauge couplings (aQGC). where A is the scale for new physics. Since 7y — W*W™ vio-

lates unitarity for high-energy v interactions already for colli-
sions with W,, ~ 1 TeV then to tame the cross section rising
one usually multiply anomalous parameters by a dipole form

CalcHEP+Pythia -- CMS Simulation 2011, Vs=7 TeV
A\ =500 GeV; Ep =3.5TeV; p=2.0
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where IV, is the vy center-of-mass energy and p a free param-
eter (conventionally set to 2). In the present analysis consider
both a scenario with dipole form factors with A = 500 GeV and
with no form factors.

vertex, and pp(pteT) > 30 GeV to su-
press 77~ backgrounds, beyond request-
ing to fail the ;1T selection in order to
reject muons misidentified as eletrons.

For aQGC search, pr(uTeT) > 100 GeV
was used to reduce the expected SM sig-
nal region to ~ 0.1 events after all selec-
tion requirements, while retaining sen-
sitivity to anomalous couplings of order

grams contributing to the
vy — WHW ™ process at LO
in the SM.
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Backgrounds samples for W+ jets (scaled to the NLO prediction), W+ jets and ¢t
processes were produced with MADGRAPH, and PYTHIAG associated to POWHEG for
777~ pairs produced via the Drell-Yan process. Diffractive W™IW~ background was
produced using POMPYT, while the vy — u"u~ and vy — 777~ were produced using
LPAIR. VBFNLO generator was used to study WW — WW scattering with Pythia6 used

Figure 1: pr(u~e¥) at generator level (left) in the
SM (shaded histogram), and for several values of
AQGC parameter (open histograms). All distribu-
tions are scaled to a integrated luminosity of 5.05

4 B
107" for A = 500 GeV and larger. fb-1. for hadronization and decay of the W pair.
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signal were considered as well, being

Figure 5: Excluded values of AQGC pa-
rameters ag/A* and o/ /A? with A = 500 GeV.

In Fig. 5, the area outside the ellipse cor- Area outside solid line indicates AQGC val-

Figure 2: Full py(u*eT) distribution for events

with O extra tracks (right). The backgrounds
(solid histograms) are stacked with statistical un-
certainties indicated by the shaded region, the
signal histogram (open histogram) is stacked on
top of the backgrounds.
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exclusivity and pile-up dependence com-
bined with proton dissociation factor
the most important contributing each
one with 10% and 20%, respectively.
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Figure 3: Expected partial cross section times branching fraction with A = 500 GeV when each
parameter contributes independently. The prediction (solid line) and excluded value (dashed line) are
both shown for pr(u,e) > 20 GeV, |n(u,e)| < 2.4, pr(p=eT) > 100 GeV. The prediction is rescaled to include

the contribution from proton dissociation.
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responds to values of the anomalous cou-
plings that would result in a partial cross
section times branching fraction above 1.9

fb.

Assuming dipole form factor, Eq. (2), these
limits are approximately 100 times more
stringent than the limits obtained at LEP.
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