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ATLAS Bibliography used

CMS
Phys.Lett. B 716 (Discovery) Phys. Lett. B 716 (Discovery)
Phys.Lett. B 726 (Spin, Couplings) Phys. Rev. Lett. 110 (ZZ*, Spin)
ATLAS-CONF 2013-040 (Spin Combi.) CMS-PAS-HIG-13-005 (Mass, Couplings)
ATLAS-CONF 2013-014 (Mass Combi.) CMS-PAS-HIG-13-001 (yy)
ATLAS-CONF 2013-030 (WW*) CMS-PAS-HIG-13-012 (H—bb)
ATLAS-CONF 2013-012 (yy) CMS-PAS-HIG-13-013(VBF, H—Inv)
ATLAS-CONF 2013-013 (2Z¥) CMS-PAS-HIG-13-018 (Z(Il)H, H—Inv)
ATLAS-CONF 2013-079 (VH,H—bb) CMS-PAS-HIG-13-018 (Z(bb)H, H—Inv)
ATLAS-CONF 2013-072 (H ->vy, 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...)
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Higgs Talks at Pascos2013 > S

More complete information can be found in the following
presentations given in parallel sessions:

® F. Bernlocher: Higgs mass and coupling properties (ATLAS)
® R. Di Nardo: Higgs spin and parity properties (ATLAS)
® R. Castello: Higgs properties (CMS)

® A. Palma: Higgs into bosons (ATLAS)
® G. Cerati : Higgs into bosons (CMS)

® K. Hanagaki: Higgs into fermions (ATLAS)
® P. Azzuri : Higgs into fermions (CMS)

® A. Kotwal: BSM Higgs (ATLAS)
® C. Asawatangtrakuldee: BSM Higgs (CMS)

® T. Baroncelli: Higgs rare decays (ATLAS)

® O. Bondu: Future prospects for Higgs (CMS)
® and others....
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ATLAS and CMS detectors

See also I. Wingerter-Seez (ATLAS) and S. Ganjour (CMS) plenary talks
Outstanding detector performance !
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m,=125.5 GeV, 0= 21.84 pp @ 8TeV

=21 ggF, 19pb, 87%
[==1] VBF, WW, ZZ Fusion: 1.6pb, 7.3%
"S5 W/ZH, 0.70pb, 0.41pb

] +tH: 0.13pb

Fermion Coupling
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Higgs boson decays
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signal strength, CMS preliminary, L = 24.4 bt |
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Higgs Mass measurement
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Spin and Parity

SM Higgs predicted J°= 0~

Studied in three decay modes: ‘ .
* sinh(77y, —17y,) 2pT P

® H—-yy Fully reconstructed: OS5 T T,
® Use of production angle \/1 + (p?/mw)h YY
® Background understanding critical '

® H-ZZ®™—4| Fully reconstructed:
® Use of up to 5 angular and 2 mass distributions
® and BDT or ME Discriminant if all combined

® HHWW0®-2]2v
® direct angle calculation not possible

® Use kinematic distribution such as Ag,, M,
® Combined BDT or 2D fit

® Different models for J”compared to SM Higgs 0*

20/11/2013 E. Monnier - Pascos2013 12



CMS preliminary ys=7TeV,L=51f" ys=8TeV, L= 19.6fb"
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® Graviton inspired model, produced via gg or qq with a fraction f

. and minimal

coupling: Minimal model 2*, tested (LO QCD): f , =4%)

ATLAS
H— vy e Data
\s=8TeV [Ldt=20.7 fb"
v CL, expected
H— ZZ* — 4l

assuming JP =0"*

\s=7Tev[Ldt=4.afb'1 B:io

\s=8TeV ILdt =207

H - WW* - evuv/pveyv
\s=8TeV [Ldt=20.7 b

0 25 50 75 100
(%

2,,* excluded at > 99% CLs
All favor 0* Hypothesis

CMS preliminary ys=7TeV,L=51ft" Ys=8TeV, L=19.61"
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I production comment expect (u=1) | obs. 0F | obs. V' | CL;
0~ g9 —+ X pseudoscalar 2.60 (2.80) 0.50 3.3c | 0.16%
0y gg —+ X | higher dim operators | 1.7¢ (1.80) 0.0c 170 8.1%

(
2inge | 88— X minimal couplings | 1.8¢ (1.9¢) 0.8¢ 270 | 15%
2*,;:‘;‘? gy —+ X minimal couplings 1.7 (1.97) 1.8c 400 | <0.1%
(
(

1 qq —+ X exotic vector 2.8 (3.10) l4c >4.00 | <0.1%
1+ g7 — X exotic pseudovector | 2.3c (2.60) 170 | >4.00 | <0.1%

ATLAS CMS H—-ZZ"—4|

H e Data Not conclusive yet for H—yy
—YY

\s=8TeV [Ldt=20.7 b

H— ZZ" — 4l
\s=7TeV [Ldt=4.61b"
\s=8TeV [Ldt=20.7 b

v CL, expected
assuming JP=0"
NERE

H —» WW* — evuv/uvev
\s=28TeV [Ldt=20.7 b

® ATLAS and CMS strongly favor J7= O*
® Other models excluded @ > 95% CLs

105}

1076t '
JP=0" JP=1" JP=1 JP-27 .
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Associated productions: VH(WW)
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Signal Strength Summary
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Coupling studies:

VBF+VH/ggF+ttH
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» ATLAS evidence for VBF production: 3.30

| » CMS evidence for V-type production: 3.20
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B *ﬁi Coupling: strength of ky vs kg s’rr'eng’rh of Ky VS K¢ :::D“
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® Evidence for both fermion and boson coupling (kg and k,, >0 )
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Coupling: additional tests
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Conclusion

More than one year after the Higgs discovery and ~ 25 fb-!looked at:
® Higgs saga continues and more decays found or about to be.
® Mass at 3 per mill

® Evidence for scalar nature 0%, coupling o fermion, V-mediated and VBF
production

® Coupling and all other properties compatible with SM
® All converge toward SM Higgs for now, no evidence for New Physics

® Full Runl stat now being look at with improved detector performances,
more new or more precise results still expected in 2014

® In 2015 start run2 with higher E.y, and Luminosity, so higher Higgs
statistics (2.6 to 4.7x0,,@8TeV) to study it and search for new
phenomena.

® A bright future is ahead of us |l
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