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LHC Run 1 



LHC Run 1:  Higgs Boson properties 

Mass known to 0.2%

Couplings known to ~ 20%

) + 0
 / 

L
P J

 ln
(L

×
-2

 

-60
-40
-20

0
20
40
60
80

100
120 CMS  (7 TeV)-1 (8 TeV) + 5.1 fb-119.7 fb ZZ + WW→X 

Observed Expected
σ 1± +0 σ 1± PJ
σ 2± +0 σ 2± PJ
σ 3± +0 σ 3± PJ

- 1 + 1 m+ 2 h2+ 2 h3+ 2 h+ 2 b+ 2 h6+ 2 h7+ 2 h- 2 h9- 2 h1
0

- 2 m+ 2 h2+ 2 h3+ 2 h+ 2 b+ 2 h6+ 2 h7+ 2 h- 2 h9- 2 h1
0

- 2

qq gg production  productionqq

JP is 0+



After the discovery of the Higgs Boson: 
Standard Model ——> Standard Theory



Global  Electroweak FIT G-fitter
1407.3792

Corrections calculated to 2 loops 
EW precisions

Includes 0.5 GeV top mass theoretical 
uncertainty

Improving MW is high priority

Χ2/Νdof=17.8/14 - 0.8σ



LHC14 after 300 fb�1

�ghV V � 5%
(maybe down by a factor 

of 2 at HI-LHC if...)

�ghV V < 1%
At an         h-factorye+e�

At TLEP
��i < 10�4

�ghV V ��i

 “Composite” Higgs boson ??

Both types of precision tests highly motivated

Tesi

Barbieri Tesi 1311.7493



Precision flavor physics

CP violation in the Bs system 

φs = - 0.058 ± 0.049 ± 0.006 rad 

B0s → J/ψ K+K-

φππs = + 0.070 ± 0.068 ± 0.008 rad

B0s → J/ψ π+π- 
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~ 2016 end of run II



Bs,d —> μμ



Bs,d —> μμ



Bs,d —> μμ
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HOW COMPETITIVE  
with 

DIRECT SEARCHES ?



SUSY 

Polesello

Sparticle masses from SUSY breaking
not fixed by theory: large parameter space
to saturate
Limiting to MSSM:
MSSM: ~109 parameters
pMSSM: 19 parameters
CMSSM: 4 parameters (+1 sign)

Because of their radiative
contribution to higgs mass,
approximate upper limit:
Gluino ~ a few TeV
Stop ~ 1 TeV
Higgsino ~2-300 GeV

“small” fine tuning of the  
Higgs mass



Main handle against SM is Missing Transverse Energy (MET)
from undetected Lightest Supersymmetric Particle (LSP),
assumed to be the lightest neutralino (chi01)

 “Open” kinematics: two invisible particles in each event and no
constraint on longitudinal boost of sparticle-sparticle system

Visible energy must be large enough to trigger !!

R-parity conservation



Simplified Models :  good tool for analysis optimization and 
display

Assume 100% BR in both legs and the SUSY production cross-section



Branching ratio dependent  stop limits

ATLAS CONF-SUSY-2015-01



Difficult regions !  Stop NLSP Polesello



13 TEV !



13 TEV !



SEARCH FOR NEW RESONANCES
del Re



Di-JET

Di-Leptons



exo-13-009

Di-Bosons



PARTON LUMINOSITY RATIO

• For high mass searches parton luminosity counts! 
– Huge ratio in the interesting (not yet excluded) region



HOW MUCH LUMINOSITY?

100 pb-1 1 fb-1

1 fb-1 < 5 fb-1

W’➞WZ



Conclusions

*

*  Alessandro Strumia  Moriond EW 2015  Summary talk




