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Introduction

examine the resolving power of an e v collider in context of WWH vertices.

' coupling of Higgs to gauge bosons may be directly related to EWSB.
tandard Model:

goM, . = e cotby My
M
SM Z
= 26— —
Jzzm sin 20y

ing from the Higgs kinetic term.
e accept the SM to be an effective low energy description of some other theory, higher
ensional terms are alloweed.
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ere f! s are dimensionless “amomalaous couplings”, and O,, are dimension-6 operators
structed from vector bosons and/or Higgs boson fields.




Introduction

nanding Lorentz invariance and gauge invariance, the most general coupling structure
' be expressed as

~

by by
F/u/ — gv |avuv + 2 (kluk21/ — g/u/kl . k2) + Teuyaﬁk?kg

ere k; are the momenta of two W's or Z's. In general, each of these couplings can be
iplex. In the context of SM, at the tree level,

a%/—M:agle and bwzng()
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Cross-section

> process
e yv—v. W™ H

wed by the decays
— b b with branching fraction ~ 0.9

—> q q with branching fraction ~ 0.68

Figure 1: Feynman Diagrams for e~y — v.W ~h




Cross-section

mg = 120 GeV

Vs, . =1TeV
Ne assume that

aw = 1+ Aaw

Ne restrict to uunpolarised beams

aining only the contributions upto the lowest non-trivial order, arising from terms
ar in the additional couplings, the cross-section may be written as

~ ~

o = (1 + 2 Aaw)a'o + R(bv)()’l + I(bv)O'Q + R(bv)()’g -+ I(bv)0'4




Kinematical Cuts

ensure detectability of the final products, we require that,

-3.0<n; < 3.0 for rapidity of each jet
pr < 10 GeV for each jet
AR;;, > 0.7 for each pair of jets

re (AR;,j,)% = (A¢)? + (An)?

P > 90 GeV

rt from the cross-section, the kinematical distributions are different for different
plings.




~

Couplings Aayy, R(bw) and Z(by)

Higgs boson of mass 120 GeV and /s.. = 1 TeV, the rates in femtobarns with
olarised beams are:

~

o =29.3(1+2 Aaw) — 101.6 R(bw) + 4.92 T(bw)

cut cross-section ¢ in femto barns

Cy: pr(H) > 100 GeV 11.92 (1 4+ 2 Aaw) — 43.4 R(bw) — 0.31 Z(bw)
Co: pr(W) > 100 GeV and

| sin ¢pw |< 0.4 4.27 (1 + 2 Aaw) — 27.5 R(bw) + 0.59 Z(bw)
Cs: pr(W) < 100 GeV and
pmiss < 100 GeV 18.6 (14 2 Aaw) — 41.2 R(bw) + 0.41 Z(bw)
Cy: pr(H) < 100 GeV 17.33 (1 + 2 Aaw) — 58.2 R(bw) + 5.21 Z(bw)
Cs: pr(W) > 100 GeV and

| sin ¢ |> 0.4 2.15 (1 4+ 2 Aaw) — 20.1 R(bw) + 3.24 Z(bw)
Ceé: pr(W) > 100 GeV and
pr(miss) > 100 GeV 1.265 (1 + 2 Aaw) — 13.85 R(bw) + 2.40 Z(bw)




Couplings Aay, R(bw) and Z(by)

ng correlations between Aay and R(by) Neglecting contribution of Z(by), after
1 of the cut C;,(¢ = 1, 2, 3), the rate depends on a combination of Aay, and R(bw)

o(Ci) = osm (1 + ;)

us, for an integrated luminosity of 500 fb~! the lack of deviation from the SM
ectation values would (at 3 o level) give limits on 7; as

m = 2 AaW — 3.64 R(bw) < 0.039
e = |2 Aaw —6.44 R(by) | < 0.064
ns = |2 Aaw —2.22 R(bw) | < 0.031

ividual Limits on the couplings are

Coupling C1 Co Cs
| Aaw | 0.020 | 0.032 | 0.015
| R(bw) | 0.011 | 0.010 | 0.014

<
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Couplings Aayy, R(bw) and Z(by)
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~

Couplings Aayy, R(bw) and Z(by)

m the cuts C4, C5 and Cg

| 12.74 Aayw — 582 R(bw) +5.21 Z(bw) | < 0.33
6.3 Aaw — 20.1 R(bw) +3.24Z(bw) | < 0.20
| 2.54 Aay — 13.85 R(bw) +24Z(bw) | < 0.15




Couplings Aayy,

Re(by,)
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~

Couplings Z(by) and R(bw )

get contribution from these couplings, we restrict the W-bosons to be in the upper
lisphere i.e. sin ¢y > 0. This partial cross-section is

~

singgw >0) = 14.7 (1 +2 Aaw) — 50.79 R(bw ) + 2.48 T(bw) + 7.26 Z(bw)
+  26.58 R(bw)

et limits on the imaginary couplings, we construct the asymmetr
g ginary pling y y
A]_ L Osin ¢HW20 — Ogin quWgO

Tsin ¢ gy >0 T Tsin ¢ gy <0

9 [7.26 Z(bw) + 26.6 R(Bw)}

2 [14.75 (14 2 Aaw) — 50.79 R(bw) + 2.48 Z(bw)]

th a further cut cosfy < 0, we get




~

Couplings Z(by) and R(bw )

A2

Al(cosfy < 0)
2 [0.79 Z(bw) +7.35 R(bw)|

y [3.36 (1+2 Aay) — 14.27 R(bw) + 0.21 I(BW)}

eping only one of the couplings to be non-zero we obtain the following limits on them
g A2:

| Z(bw) | 0.032
[ R(bw) | < 0.019

IA

re the fluctuation in the measurement of asymmetry is taken to be

1— A%,
osy L

(0.A4)* =

3 o level.
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Couplings Z(by) and R(bw )
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Summary

“ontributions proportional to Aayw and R(by ) are intertwineved and hence can't be
eparated.

imilar is the case with couplings Z(by) and R(byw).

imits obtained on couplings Z(by) and R(by) are weak.

f it were possible to use the CP-conjugate process with e™~ initial state, then it would
e possible to construct observables that would isolate the CP-odd couplings and can
e used to probe them. The work is under the progress.

Jsing polarised photons can improve the limits and that work is under progess.




