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ATLAS and CMS individual combinations

couplings: arXiv:1507.04548

mass: PRL 114 (2015) 191803, mH=125.36 GeV

m=1.18 ±0.10(stat.)±0.07(syst.)±0.08(th.) m=1.00±0.09(stat.)±0.07(syst.)±0.08(th.)

mH=125.02 GeV

mass and couplings: EPJC 75 (2015) 212

From M. Pieri, 

LHCP 2015, 

with changes
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• Agreement between averaged masses obtained in Hgg and H4l modes

• <2s tensions between masses in these modes in individual experiments

• Statistical error still dominates (in all cases considered)

PRL 114 (2015) 191803



И. Цукерман, российский АТЛАС 

22.09.2015 22.09.2015 5

ATLAS+CMS combination: H boson couplings

• Five production processes (ggF, VBF, WH, ZH and ttH)

• Six decay channels (ZZ*, WW*,gg, bb, tt, mm)

• Higgs boson mass 125.09 GeV

• Complete 7 TeV ( 5 fb-1 ) and 8 TeV (20 fb-1) datasets

Theoretical cross sections and branching ratios for SM Higgs boson

ATLAS-CONF-2015-044

CMS-PAS-HIG-15-02
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Higgs boson signal strength, m

at LHCP

From M. Pieri, 

LHCP 2015, 

with changes



Higgs boson signal strength w.r.t SM, m
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m= 1.09+0.11

-0.10

SM BR assumed SM production s assumed

SM p-

value 

25% SM p-

value 

60%

• Signal strengths in different channels are consistent with SM, i.e. unity

• Largest difference in ttH: 2.3s above SM prediction

• H boson average signal strength is measured with 10% precision

From M. Pieri, 

LHCP 2015, with

modifications

mH=125.09 GeV

in combination

ATLAS-CONF-

2015-044

CMS-PAS-HIG-15-02
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ATLAS+CMS: significance in different channels

From M. Pieri, 

LHCP 2015
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arXiv:1506.05669,

accepted by EPJC

• Channels tested: HZZ*
4l, HWWenmn, Hgg

• Hypotheses tested: 0+ (main), BSM 0-, 0h
+, 2+ with universal and non-

iniversal couplings to fermions and vector bosons

• Tensor structure of HVV interaction (0+) also started to be studied

• All alternative to 0+ hypotheses considered excluded at >99.9% CL

• 1+/1- hypotheses (forbidden by Landau-Yang theorem for Hgg ) excluded earlier

• No deviations from SM are found in the first study of HVV tensor structure



109/22/2015 I.I. Tsukerman, high mass meeting

H4l and Hgg differential cross sections in ATLAS 

• Distributions on different

kinematical variables (YH

,pT
H, Njets, pT( lead. jet))

were studied

• Total s obtained

• Comparison with different

event generators was

performed

• P-values quantifying the

compatibility of measured

shapes and predictions

range from 8% to 88%

PRL 115 (2015) 091801

Example: distribution on 

jet multiplicities
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VBF Hinvisible arXiv:1508.07869,

submitted to JHEP

Obtained/expected limits on BR(Hinv.) for VBF mechanism

CMS: limit of 0.58 

based on VBF 

and ZH channels 
EPJC74 (2014)2980

Signature:

• two very high pT–jets with

large invariant-mass and

rapidity separation

• Third jet veto

• very large ET
miss

Obtained limit of 0.28 at 95% CL 

on BR(Hinv.) is the best limit 

on this BR achieved so far 
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Rare H and Z decays to J/yg and Ug in ATLAS 
PRL 114 (2015) 121801

No one from considered rare decays was observed

Quarkonia were reconstructed using their m+m- decays
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Exotic LFV Hmt decay in ATLAS and CMS 

ATLAS:

arXiv:1508.03372,

submitted to JHEP

CMS:

PLB 749 (2015) 337

1.3s effect 

(difference from zero)

2.3s effect 

(difference from zero)
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Conclusion
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ATLAS and CMS experiments at

LHC discovered neutral boson with mass

125 GeV having production cross

section compatible with SM Higgs boson

Measurements of the new boson couplings 

were performed and they are all in 

agreement with SM predictions

Different spin/parity hypotheses were 

tested and the SM-predicted hypothesis, 

0+ , has very strong preference

ATLAS and CMS continue to study  

properties of the discovered particle and 

plan to improve the measurements with 

13-14 TeV data expected starting from 2015
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Backup slides
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k-framework: BSM coupling modifiers  

From M. Pieri, 

LHCP 2015
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No BSM in the loops From M. Pieri, 

LHCP 2015
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Pair production of Higgs bosons in ATLAS
arXiv:1509.04670

• 0.69 pb limit on non-resonant hh-production,

70 times larger than SM cross section

• 2.1 pb (0.011 pb) limit on Hhh production

for mH = 260 GeV(1000 GeV)

• Interpretations of results in two simplified

scenarios of MSSM



И. Цукерман, российский АТЛАС 

22.09.2015 22.09.2015 19

ttH, Hbb in ATLAS and CMS

EPJC 75 

(2015) 335

EPJC 75 

(2015) 251

• States with one or two

electrons or muons

• Categorization of events

according to Njets and Nbtag

• NN to separate signal from ttbb

Observed (expected) 95% CL limit

is 3.4 (2.2) x sSM

Observed (expected) 95% CL limit

is 4.2 (3.3) x sSM

• States with jets plus one or two

opposite-sign leptons

• Matrix element method to

separate signal from ttbb BGR
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ttH, Hmultileptons in ATLAS PLB 749 (2015) 519
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Off-shell HWW and HZZ EPJC 75 (2015) 335
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Heavy Higgs boson in HZZ arXiv:1507.05930

HZZ limits are closed to those obtained by ATLAS
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arXiv:1506.05669,

accepted by EPJCDetails about each diboson channel tested
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High mass HWW, ZZ in CMS arXiv:1504.00936,

accepted by JHEP

HWW limits are closed to those obtained by ATLAS
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HWW* in VH-production mode in ATLAS
JHEP 08 (2015) 137
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ATLAS+CMS combination: constant modificators
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H boson decay rates and couplings: ATLAS only

arXiv:1507.04548,

submitted to EPJC

mH=125.36 GeV

in combination

m=1.18 ±

0.10 (stat.) ±

0.07 (syst.) ±

0.08 (theory)


