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EPS 2017 – Venice, Italy - 5/12 July 2017

● 969 registered participants
● Formula: 3 days of parallel sessions 

followed by 3 days of plenary sessions
● 13 scientific tracks
● xyz parallel talks + 36 plenary talks
● 218 Posters
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EPS 2017

From: Highlights from this EPS-HEP 2017 Conference  by Paris Sphicas

https://indico.cern.ch/event/466934/contributions/2474222/
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LHCb - Observation of Ξcc
++ 

 PDG 2016 review

● arXiv:1707.01621   
● LHCb public page

● Phys. Rev. Lett. 119, 112001 

http://pdg.lbl.gov/2017/reviews/rpp2016-rev-quark-model.pdf
https://arxiv.org/abs/1707.01621
http://lhcbproject.web.cern.ch/lhcbproject/Publications/LHCbProjectPublic/LHCb-PAPER-2017-018.html
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.119.112001
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Observation of Ξcc
++ 

●  Λc
+ reconstructed in the final state p K- π+ 

● This decay channel is expected to have a branching 

fraction up to 10%

● Trigger and high-stat. charm datasets.

● 1.7 fb-1 of pp 13 TeV collisions with collected in 2016 

– ~ 60M  Λc
+  → p K- π+

● Standard selection + multivariate selector to further 

reduce the background level  

●  Ξcc
++  mass resolution improved by 40% using:
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Observation of Ξcc
++ 

● A structure is visible in the signal mode at a mass of approximately 3620 MeV/c2 

● The background control sample consists of wrong-sign (WS)  Λc+ K- π+ π-   combinations  

● No significant structure is visible in the WS control sample, or for events in the Λc
+ mass sidebands 
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Observation of Ξcc
++  (or Xi) 

m(Ξcc++) = 3621.40 ± 0.72 (stat.) ± 0.27 (syst.) ± 0.14 (Λc+)  MeV/c2 

Signal yield = 313 ± 33       Local statistical significance = 12 → σ 



11/4/2017 8

Observation of Ξcc
++ 

T
a
l
k
 
b
y
 
P
a
t
r
i
k
 
S
p
r
a
d
l
i
n
 

https://indico.cern.ch/event/466934/contributions/2616767/
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Observation of Ξcc
++  - LHCb vs SELEX
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https://indico.cern.ch/event/466934/contributions/2616767/
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ATLAS – H bb→

● arXiv:1708.03299 
● ATLAS press release

https://arxiv.org/abs/1708.03299
https://atlas.cern/updates/physics-briefing/first-lhc-sighting-higgs-boson-its-favourite-decay


11/4/2017 11

Standard Model Higgs boson

 PDG 2016 review  - for ggF N3LO corrections are not included

http://pdg.lbl.gov/2017/reviews/rpp2016-rev-higgs-boson.pdf
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H bb - Analysis strategy→

● Search for associated production VH (V = Z, W):

– Clean signatures from V leptonic decays

– High trigger efficiency

– Reduced multi-jet background

● Improve H mass resolution 

– Muon-in-jet correction

– b-jet pT correction

– Kinematic Likelihood fit for 2-lepton channel

● Maximize sensitivity by event categorization 

– 8 signal regions

– 6 control regions

Leptons 75 < PV
T
 < 150 PV

T
 > 150

0 - 2J 3J

1 - 2J 3J

2 2J 3+J 2J 3+J
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H bb – 1-lepton→
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H bb – 0-lepton and 2-lepton→
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H bb - Analysis strategy→

● MVA discriminant (BDT) trained for 

each signal region

● Signal strength is evaluated using a 

global fit to 8 SR + 6 CR
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H bb - Results→

 μ = 1.20 +0.24-0.23 (stat.) +0.34-0.28 (syst.)

 σ(VH) x B(H bb) = 1.58 → +0.55-0.47 pb  (expectation 1.31 pb)

● 3 lepton channels compatibility = 10%

● Dominant uncertainties: signal modeling, MC statistics, b-tagging  
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H bb – Cross check→

● VH(bb) search using mbb as discriminant

 μ = 1.30 +0.28-0.27 (stat.) +0.37-0.29 (syst.)

Observed excess: 3.5 σ (2.8 expected)
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H bb – Validation VZ(bb)→

● Full search with MVA for diboson search (VZ)

 μVZ = 1.11 +0.12-0.11 (stat.) +0.22-0.19 (syst.)

Observed excess: 5.8 σ (5.3 expected)
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H bb – Run1+Run2 combination→

● Compatibility :  Run1 vs Run2:  21%  ;  WH vs ZH:  34% 

● Signal theoretical uncertainties correlated

● Observed minimum impact of (de-)correlation of the other uncertainties

 μ = 0.90 ± 018 (stat.) +0.21-0.19 (syst.)

Observed significance 3.6 σ (4 expected)
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H bb – CMS result→

 LHC seminar 

https://indico.cern.ch/event/656769/
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H bb – CMS result→

 LHC seminar 

https://indico.cern.ch/event/656769/
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Starting from the conclusions ...

From: Outlook  by Fabio Zwirner

https://indico.cern.ch/event/466934/contributions/2474223/
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… full of hope! … and hard work ...

From: Outlook  by Fabio Zwirner

https://indico.cern.ch/event/466934/contributions/2474223/


11/4/2017 24

LHC and beyond

From: Outlook  by Fabio Zwirner

https://indico.cern.ch/event/466934/contributions/2474223/
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so far so good
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Backup
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Observation of Ξcc
++  - 8 TeV sample
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H bb – Event selection→
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H bb – signal Acceptance→
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