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ATLAS-CONF 2013-079 (VH,H—bb) CMS-PAS-HIG-13-018 (Z(bb)H, H—Inv)
ATLAS-CONF 2013-072 (H ->yy, diff o) CMS-PAS-HIG-13-004 (t)...

ATLAS-CONF 2013-075 (VH,H—WW)
ATLAS-CONF-2013-011 (Z(ll)H, H—Inv)...

LHC Higgs Cross Section Working Group
http://twiki.cern.ch/twiki/bin/view/LHCPhysics/CrossSections
arXiv:1307.1347 ( : 0, BR, coupling, spin/CP...)

24 pexabps 2013 Hay4Has ceccus OPBS



Higgs discovery channels update with "RUN-T" statistics
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Higgs discovery channels update with "RUN-T" statistics
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nggs discovery channels update with "RUN-I" statistics
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Signal Strength
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Higgs Mass measurement
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Spin and Parity

SM Hiqggs predicted JP = O+
sinh(rty, —1y,) 2Py PY

2
\/ I+ (P-T—y/ mnf)z

Studied in three decay modes: o8¢ = 2,
<> H-Yy Fully reconstructed:
« Use of production angle
 Background understanding critical
< H-ZZ(*) -4l Fully reconstructed:
« Use of up to 5 angular and 2 mass
distributions
« and BDT or ME Discriminant if all
combined
<> HHWW(*) »212
« direct angle calculation not possible
« Use kinematic distribution such as M,
and Ay
« Combined BDT or 2D fit
< Different models for J* compared o SM
Higgs O*

24 pexabps 2013 HayyHas ceccus O%B3



JP =0 vs O

H—ZZ*—4l channel also used in ATLAS and CMS to probe 1*-, 2*m
All favor O+ Hypothesis
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JP = 2m*vs O*

Graviton inspired model, produced via gg or qq with a fraction fqq and minimal
coupling: Minimal model 2*m tested (LO QCD): fqq =4%)

2m* excluded at > 99% CLs All favor 0* Hypothesis
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Spin Overview

i ATLAS < ATLAS and CMS strongly favor JP = O*
H - vy ~ eData <> Other models excluded @ > 95% CLs
\s=8TeV [Ldt=20.7fb v CL, expected
H— ZZ* — 4l assuming JP = 0*

\s=7TeV [Ldt=46"fb"

= N
\s=8TeV [Ldt=20.7 fb" .

H —> WW* — evuv/uvev
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CL

Phys. Lett. B 726 (2013), pp. 120-144
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Higgs boson production

SM Higgs boson production cross sections

ggF: 19 pb, 87% mH-125 5 GeV o=21 84 pb @ 8TeV
VBF WW, ZZ Fusion: 1.6 pb, 7.3% O a3
W/ZH: 0.70 pb, 0.41 pb s f -
ttH: 0.13 pb 3 10k s
T ]
g L
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Higgs boson decays @ m,=125.5 GeV

o H-bb:56.9% (Yukawa coupling)

o H->WW*:223% (Gauge coupling) . . .
s HoWW*S212v: 11% SM Higgs boson decay branching ratios

o H->TT:6.2% (Yukawa coupling)
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Signal Strength - summary
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