
LHCHXSWG-INT-2015-001

March 30, 2015

LHC Higgs Cross Section Working Group∗

Internal Note

Recommendations for the interpretation of LHC
searches for H0

5 , H±
5 , and H±±

5 in vector boson
fusion with decays to vector boson pairs

Heather E. Logan1,† and Marco Zaro2,3,‡

1 Ottawa-Carleton Institute for Physics, Carleton University,
1125 Colonel By Drive, Ottawa, Ontario K1S 5B6, Canada

2 Sorbonne Universités, UPMC Univ. Paris 06, UMR 7589, LPTHE,
F-75005, Paris, France

3 CNRS, UMR 7589, LPTHE, F-75005, Paris, France

∗https://twiki.cern.ch/twiki/bin/view/LHCPhysics/LHCHXSWG
†logan@physics.carleton.ca
‡zaro@lpthe.jussieu.fr



Abstract

We provide theory input for the interpretation of the LHC searches for
the production of Higgs bosons H0

5 , H±
5 , and H±±

5 that transform as a five-
plet under the custodial symmetry. We choose as a benchmark the Georgi-
Machacek model, in which isospin-triplet scalars are added to the Standard
Model Higgs sector in such a way as to preserve custodial SU(2) symmetry.
This leads to several interesting features, including a tree-level H±

5 W∓Z
interaction, H±±

5 decays to like-sign W bosons, and H0
5 decays to W+W−

and ZZ in a different ratio than appears in the Standard Model, while still
satisfying experimental constraints on the electroweak ρ parameter. We pro-
vide cross sections for single production of all five scalars in vector boson
fusion up to next-to-next-to-leading order in QCD for masses in the range
200–1000 GeV (200–2000 GeV) at the 8 TeV (13 TeV) LHC. We also pro-
vide tree-level decay widths for H0

5 → W+W− and ZZ, H±
5 → W±Z, and

H±±
5 → W±W± for masses in the range 200–2000 GeV.


