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Introduction
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Azimuthal angle correlations in WBF
 The anomalous HWW

coupling

 The azimuthal correlations
reflects the tensor
structure of the Higgs
couplings.

 Why is SM flat ? Why is
CP-even (odd) suppressed
at phi=90 (0 and 180) ?

T.Plehn, D.Rainwater, D.Zeppenfeld
PRL88(2002)051801
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by MG/ME

GF contribution
 H+2jet events are produced

also via gluon fusion (GF).
 The subprocesses

 qq’->qq’H (V=W,Z,g)
 only one t-channel VBF diagram

 qg->qgH (V=g)
 8 diagrams

 gg->ggH (V=g)
 26 diagrams

(in the Higgs effective field theory)
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WBF vs. GF
V. Del Duca et al.
NPB616(2001)367
hep-ph/0312184

The GF contribution dominates over
the whole Higgs mass spectrum.
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The distinctive kinematics of WBF

 Far forward and
backward jets.

 The Higgs boson is
produced centrally.
  the t-channel weak-

boson propagator

D.Rainwater
hep-ph/0702124
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WBF vs. GF with VBF cuts
V. Del Duca et al.
NPB616(2001)367
hep-ph/0312184

By the VBF cuts, the WBF contribution dominates over GF.

VBF cuts
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 Why GF ～ D5 CP-even HWW ?
 VBF cuts select the VBF diagram.
 Effective Hgg coupling

WBF vs. GF in the az dis.
V. Del Duca et al.
NPB616(2001)367
hep-ph/0312184

w/ VBF cuts
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Dijet rapidity separation

 By the dijet large rapidity separation cut, the VBF
diagram dominates over other diagrams.
We consider only one VBF diagram.
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Production vs. Decay
 H + 2 jet production via VBF

 H decay to 4 jets via a vector-boson pair

Both have identical topology.
 It may be useful to compare the production

correlations with the decay correlations.
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Formalism and Kinematics
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Helicity formalism
 For the VBF process

 the completeness relation for space-like vector-boson

 the conserved current
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Kinematics
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Helicity amplitudes
for the VBF process

 Quark current amplituds
 Qluon current amplitudes
 XVV production amplitudes



December 18, 2007 K.Mawatari (KIAS) @ IPMU 16/26

Current amplitudes
 For the production

 quark:
 gluon:

 For the decay

 quark:
 gluon:
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XVV vertex


 The XVV vertex

 The polarization tensor and the GXX vertex
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XVV amplitudes for                      
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Azimuthal angle correlations

 Higgs bosons
 Massive-gravitons



December 18, 2007 K.Mawatari (KIAS) @ IPMU 22/26

For Higgs bosons
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Quantum interference
between the different helicity states
 The full helicity amplitude for the Higgs boson

 For, e.g.,

 H(WBF):
 H:
 A:
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Spin-2 massive-graviton
 The full helicity amplitude for the massive-

graviton
 The              caes is dominant.

 There is no interference term.
No azimuthal dependence.
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For massive-gravitons
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Summary
 We studied Higgs boson and massive-graviton productions

in association with two jets via VBF (=WBF+GF) and their
decays at hadron colliders.

 We showed
 the helicity amp explicitly for the VBF subprocesses.
 the VBF amp reproduces the exact matrix elements by

taking into account the dijet large rapidity separation.
 quantum interference between different helicity states of

the intermediate vector-bosons leads to a non-trivial
azimuthal angle correlation of the jets in the production
and in the decay.

 These correlations reflect the spin and CP nature of the
Higgs bosons and the massive-gravitons.


