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• Goal of this talk: 

- As the strategy of the conference, more time was devoted to 
topics other than electroweak and Higgs 

- Will try to highlight some important results from each session  

- I may have excluded some important results/topics due to 
my ignorance 

•  Disclaimer: 

‣ I will not discuss any results from heavy ion and Onia 

‣ Some slides are taken from summary talk of T LeCompte
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Higgs Results
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– Christos Anastopoulos  
– Tatsuya Masubuchi  
– Andrew Mehta  
– Aruna Nayak 
– Roko Plestina  
– Si Xie

Speakers: 
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Higgs Mass
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mH = 125.09 ± 0.24 ( ± 0.21 (stat) ± 0.11 (syst) ) GeV

Consistent with one Higgs boson, as opposed to two 

The measurement is still statistically limited
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Spin & Parity
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All tested spin 1, 2 models
excluded >98% C.L.
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Cross section Measurements 
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22.2±2.0pb

p-value: 0.1-3.6%
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Couplings
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▪ Searches for a 2nd Higgs have come 
up negative  

▪ Couplings look as predicted, to 
within the experiment’s ability to 
measure 
– Note that the top coupling comes 

from the production, not from ttH
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Higgs to Fermions
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• Close to 5 sigma evidence for Higgs decays to fermions            
(If CMS and ATLAS results are combined) 

• Higgs to tau decay is the most significant 

• The best evidence for Higgs to b decays is still from Tevatron 

VH, H➔bb
Obs.  (Exp.)

H➔𝝉𝝉
Obs. (Exp.)

H➔fermions
Obs. (Exp.)

ATLAS 1.4 (2.6)σ 4.5 (3.4)σ 4.5 σ (obs.)

CMS 2.0 (2.5)σ 3.2 (3.7)σ 3.8 (4.4)σ 



4th May 2015, Arun Nayak

ttH
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95% CL upper limit on σ/σsm
CMS ttH combination

4.5 (Obs.) / 1.7 (Exp.)
@ 125.6 GeV

CMS-HIG-13-029 

4.7 (Obs.) / 2.4 (Exp.)

ATLAS ttH, H➔bb

ATLAS ttH, H➔WW/𝝉𝝉ATLAS-CONF-2015-006

3.4 (Obs.) / 2.2 (Exp.)
NEW

NEW

ATLAS: arXiv:1503.05066
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BSM Higgs
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๏Also results at low tan𝛃: H➔hh, A➔Zh

๏Charged Higgs searches: pp➔tt~, t➔bH+ (mH < mt)  &  pp➔tH+/tbH+ (mH > mt)
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Top Quark
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– Fabrice Balli  
– Gabriele Benelli  
– Oleg Brandt  
– Yuan Chao  
– Matteo Cremonesi  
– Carlos Escobar

CDF: Phys.Rev.Lett.74:2626 (1995)

D0: Phys.Rev.Lett.74:2632-2637,1995

Speakers: 
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Top mass
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• In-situ JES calibration 

• Top mass measurements also from single top 
events 

• Determination of poll mass from cross 
section measurements
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Top Asymmetry
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• New Results from D0 and LHC 

• Consistent with theory predictions 

- The LHC asymmetry changes from forward-backward to narrow-wide
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Vtb Measurement
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Single top production allows direct 
measurement of Vtb: σ ~ |Vtb|2

R = 0.87 ± 0.07 (stat.+syst) 
|Vtb| = 0.93 ± 0.04 (stat.+syst) 

PRL 112 221801 
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BSM Searches
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– Zach Marshall  
– Santiago Folgueras  
– H. Wells Wulsin  
– Enrique Kajomovitz  
– Oleg Ruchayskiy 

– Zeynep Demiragli  
– Greg Landsberg  
– Jim Hirschauer  

Speakers: 
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SUSY - I
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Strong SUSY production @LHC
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SUSY-II
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Stop searches

Not much room left for a light stop
Searches in VBF topology 

Techniques developed originally in Higgs studies
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SUSY Summary
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Large Number of analyses with many different final states

And similar results from CMS….
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Exotics
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Again many searches for high mass exotic particles…

And similar results from ATLAS
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Dark Matter
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• Use same objects as other searches (leptons, jets, MET) 

• No significant excess have been observed so far

?



4th May 2015, Arun Nayak

Summary of BSM searches
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๏ No evidence of any new Physics yet 

๏ Looking forward to Run-2

                             



4th May 2015, Arun Nayak

B-Physics
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– Angelo Carbone  
– Andreas Crivellin 
– Francesco Dettori 
– Leonid Gladilin  
– Nazim Hussain  
– Cai-Dian Lu  
– Donatalla Lucchesi  
– Derek Strom

Speakers: 
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Rare Decays
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First observation of the Bs0 → μ+μ− decay 
and a first evidence for the B0 → μ+μ− decay
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Measurement of sin(2𝛃) at LHCb
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LHCb result competitive to that of B-factories

LHCb-PAPER-2015-004
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Measurement of 𝛾 at LHCb
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Better than the B-factories
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EWK & QCD
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– Sabine Lammers 
– Daniel Johnson 
– Daniel Britzger 
– Stefano Carmada 
– Andreas Hafner 
– Milena Misheva 
– Peter Svoisky  
– Georgios Mavromanolakis  
– Brian Lindquist

Speakers: 
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Jet cross sections & PDF
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Experimental uncertainties comparable to the 
theoretical ones
Some PDFs describe the data better than others
These measurements are useful for tuning and 
constraining PDFs
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αs measurements
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Inclusive jet cross sections

three jet mass
αS (MZ ) = 0.1185 ± 0.0019 (exp.) ± 
0.0028 (PDF) ± 0.0004 (NP) -/+ (0.0024,  
, 0.0053) (scale)

First Measurements at 1.4 TeV

Also results from H1 with most precise 
measurements from multi-jet cross sections
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Z+jets & 𝛾+jets

29

MadGraph describes the shape of the ratio, 
but predicts 20% normalization difference
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V+N-Jets
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• Major backgrounds to many searches  

• Measurements up to >= 8 jets 

• Overall good agreement with the prediction 
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Summary
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• Many interesting results were presented at 2015 Moriond-QCD  

• This shows the hard work of the experimental community in trying 
to extract maximum possible information from available data 

• However, no-signs of new physics yet 

• The coming years will be much more exciting with LHC Run-II
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backup
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CP Mixing
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Bs ! J/ψ + φ
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No extra CP violation in bottom physics?


