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Where do we stand 13 months after July 4th 2012 ?

5 fb-1  @ 7 TeV and 20 fb-1 @ 8 TeV  analyzed
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Μillions of Z events allow careful calibration of the detector
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+ J/Psi  + Y
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Muon energy scale at few 0.1% level
Muon relative scale difference
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Electron energy scale below 1%
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Relative energy scale of the calorimeter
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Efficiency in electron/photon identification
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H-->γγ
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Calderini - Kenzie 

γγ fraction 75(70)% ATLAS(CMS)
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H-->γγ
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Categorization

CMS
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H-->γγ
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in Δm=± 4 GeV (4 bins)
~ 1000 signal events above
~17000 bkg events

Significance 7.4 (4.1)

in Δm=± 2.2 GeV (3 bins)
~ 250 signal events above
~ 7000 bkg events

Significance 3.2  (4.2)
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Differential distribution of H-->γγ events
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Mass from gamma gamma events
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Y.Yamaguchi
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H-->4 leptons
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in Δm=± 3.7 GeV (3 bins)
~ 22 signal events above
~ 8 bkg events

Significance 6.6  (4.4)

in Δm=± 4.5 GeV (3 bins)
~ 16 signal events above
~ 9 bkg events

Significance 4.7  (5.6)

van Eldik - Milenovic
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H-->4 leptons
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mZ1  mZ2

Significance 6.6  (6.9)Significance 4.7  (5.6)
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Mass in 4 lepton channel
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Higgs Mass
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(GeV)
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H-->WW-->llνν
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ATLAS

Min Hong - Massironi 
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H-->WW-->llνν
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Significance 3.8 (3.8) σ

Significance 4.0 (5.1) σ
all channels included

~ 200 signal events  above
~ 1200 bkg events

mailto:gigi.rolandi@cern.ch
mailto:gigi.rolandi@cern.ch


Paris
27/7/2013 /39gigi.rolandi@cern.ch 

b - tagging
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                     εb                  εudsg

ATLAS       70%      vs      0.6%
CDF/D0     60%      vs      1.0%
CMS          70%       vs     1.0%
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Jet-Jet mass resolution
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Yu
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VH-->Vbb :Calibration for VH-->Vbb 
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Lee - Zenz - Shalhout 
Ochoa- Eller
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VH-->Vbb
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VH-->Vbb

23Significance 2.1 σ

Significance: No official 
number , somewhat <3 σ 

@ mΗ=125 GeV

mailto:gigi.rolandi@cern.ch
mailto:gigi.rolandi@cern.ch


Paris
27/7/2013 /39gigi.rolandi@cern.ch 

H-->TauTau
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ATLAS Missing Mass Calculator

Tau embedding

Bianchini - Tanasijczuk
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H-->TauTau
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Data compared with 5 x expected signal

mailto:gigi.rolandi@cern.ch
mailto:gigi.rolandi@cern.ch


Paris
27/7/2013 /39gigi.rolandi@cern.ch 

H-->TauTau
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20

40

~ 20 H-->tau tau

Significance
2.8 σ
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H-->TauTau
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Significance 1.1 (1.7) σ
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Signal Strength
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Production Modes
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Spin Parity Hypothesis Testing

30

Bolognesi-Doyle-
Luyckx-Davies 

observed(

p0(2+)(

p0(0+)(
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Spin Parity Hypothesis Testing

30

Bolognesi-Doyle-
Luyckx-Davies 

observed(

p0(2+)(

p0(0+)(

This question carries a similar 
potential for surprise as a football 
game between Brazil and Tonga. 
(http://resonaances.blogspot.fr/2012/10/higgs-new-deal.html )
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Toward CP-Mixing 
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THE  question
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SM Higgs ?
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THE  question
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SM Higgs ? BSM Higgs ?
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Another Higgs with higher mass?

33

WANG

H-->ZZ
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Another Higgs with higher mass?

33

WANG

H-->ZZ
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Another Higgs with higher mass?
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WANG

H-->ZZ

EW singlet mixing with h(125)
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BSM Higgs
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Hays-Kaadze
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MSSM
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Madsen
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Precision Measurements
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Juste

± 0.011 ± 0.015

Using Δmt 0.94 GeV  

LHC ?
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LHC  Startup 2014/15 : the first months
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2015 13.5

Same sensitivity as 2012 data  
after 1-3 fb-1
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x 7

2000

x 20
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LHC 300 fb-1
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Syst Unchanged

Theory sys*0.5
Exp. sys ~ 1/√L

Schumacher
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Conclusions
2012 has been a remarkable year and 2013 
has been consolidation.  h(125.6) looks like the 
SM Higgs, in the precision of experimental 
data. Precision of the couplings will improve in 
the next few years @ LHC.
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The hunt for the BSM Higgs continues: the 
community should agree on common 
motivated directions on how, where to search.
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the next few years @ LHC.
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The hunt for the BSM Higgs continues: the 
community should agree on common 
motivated directions on how, where to search.

Thank You !
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Conclusions 2

The LHC experiments have given extensive proof of being able 
to deliver at high quality and over short time scales

We are just at the beginning of a long journey: with the 14 TeV
run LHC will go in a new territory 
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to deliver at high quality and over short time scales

We are just at the beginning of a long journey: with the 14 TeV
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1 %

69%

31%

0%
qq at M=2 TeV with

300 fb-1 @ 14 TeV

gg at M=2 TeV with
300 fb-1 @ 14 TeV

NOW  M=2 TeV with
30 fb-1 @ 8 TeV
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