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Recent CERN press releases 

01-Sep-15 
ATLAS and CMS experiments shed light on Higgs 
properties 

17-Aug-15 
The ALICE experiment at CERN makes precise comparison 
of light nuclei and antinuclei 

12-Aug-15 
The BASE experiment at CERN compares protons and 
antiprotons with high precision* 

27-Jul-15 
The latest results from the LHC experiments are presented 
in Vienna 

14-Jul-15 
CERN’s LHCb experiment reports observation of exotic 
pentaquark particles 
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*Note BASE does not use the UK grid so I will ignore it for this talk 
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First events from LHC at 13 TeV 



LHC status 

Luminosity has not been all it could be this year: 
but we are very happy to thank the LHC for the 
data delivered 
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Higgs production 

5 http://cds.cern.ch/record/2048157 Attilio Andreazza at SUSY2015, Tahoe 



Higgs decay topologies 
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from LHCHXS WG 

125 GeV Higgs decays to lots of channels, some rare 
Natural width narrow compared to detector resolution: better background rejection 



Higgs couplings  

ATLAS and CMS have combined 
data from Run I to check the 
Higgs decays as expected: 

 it does, almost exactly 
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𝜅𝑉 is the vector boson coupling ratio to SM 
𝜅𝐹 is the fermion coupling ratio to SM 

http://press.web.cern.ch/press-releases/2015/09/atlas-and-cms-experiments-shed-light-higgs-properties 

arXiv:1507.04548 



Nuclei in Pb-Pb collisions 
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The ALICE experiment 
was designed to study 
heavy ion interactions 

 

A central jet chamber 

is sensitive to the 
𝑑𝐸

𝑑𝑥
 

of heavy particles, 
also a TOF detector 

 

Compare matter and 
anti-matter 
production of 
different species 

http://press.web.cern.ch/press-releases/2015/08/alice-experiment-cern-makes-precise-comparison-light-nuclei-and-
antinuclei 



Matter/Antimatter comparisons 
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ALICE uses the data to test CPT invariance: if the mass over charge rations 
𝑚

𝑧
 or 

binding energies (𝜀𝐴) are different for matter and anti-matter then this would be 
shown in the heavy state ratios 

doi:10.1038/nphys3432 



SUSY searches 

10 http://cms.web.cern.ch/news/recent-results-search-supersymmetry 

Many, many searches performed, as yet no signals seen. 
Increases sensitivity due to higher 𝑠 will lead to better limits in most searches, however 
for now almost all limits set on Run 1 data 
 
Above is a Higgsino limits as a function of Br from CMS and what modes contribute 
Gravitino (𝐺 ) is assumed light (1 GeV) for this search 



SM tests and 
searches 
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Every search is a test not just of 
the specific model searched for 
but for any similar effects on the 
standard model 
 
Left is the CMS search for di-
lepton pairs. Deviations could be 
evidence for any of several BSM 
processes 
 
Everything measured is consistent 
with the SM so far 

http://cms.web.cern.ch/news/recent-results-
search-supersymmetry 
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LHCb, CMS and ATLAS 13 TeV results 
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LHCb measured the 𝐽/𝜓 
production from pp interactions 
and b decays, the expected 
increase from Run 1 is seen 

σ(prompt J/ψ) = 15.35±0.03±0.85 μb 
σ(J/ψ-from-b-hadron) = 2.36±0.01±0.13 μb 
σ(bb) = 518±2±53 μb 

arXiv:1509.00771 



LHCb, CMS and ATLAS 13 TeV results 

14 

CMS’s magnet was not well, so they measured the absolute 
numbers of tracks in the acceptance. 
Compared to lower energy detectors 

arxiv:1507.05915 



LHCb, CMS and ATLAS 13 TeV results 
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ATLAS measured the total fiducial  
pp cross-section at 𝑠 = 13 𝑇𝑒𝑉 

ATLAS-CONF-2015-038 

Slower than expected LHC start up means 
results were data limited for July 
conferences 



Pentaquarks in Λ𝑏 → 𝐽/𝜓𝐾−𝑝 
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Various Λ∗ states 

Extra 
resonance? 

An extra resonance was see 
in the Dalitz plot with a 
definite 𝐽/𝜓𝑝 mass in the 
LHCb data 
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On 2D plots the phase space model is missing the Λ∗ peaks in Kp and 
the shape at around 4.45 GeV in 𝐽/𝜓𝑝  
Could this be a pentaquark? 
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With all of the higher mass Λ states included the Kp distribution can be 
explained, but not the 𝐽/𝜓𝑝, try Pc with any state up to 7/2+, best fit is 
5/2+ 
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Need second resonance to properly fit the data: 
Final best fit has JP=(3/2-, 5/2+), also (3/2+, 5/2-) & (5/2+, 3/2-) are 
preferred 
Significance of the peaks are 12𝜎 for Pc(4380) and 9𝜎 for Pc(4450)  

Mass (MeV) Width (MeV) Fit fraction (%) 

4380±8±29 205±18±86 8.4±0.7±4.2 

4449.8±1.7±2.5 39±5±19 4.1±0.5±1.1 

Λ(1405) 15±1±6 

Λ(1520) 19±1±4 

arXiv:1507.03414 
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Of course there are some 
things not perfectly standard  
model like 
 
Yesterday Scientific 
American published an 
article on the 𝐵 → 𝐷∗𝜏𝜈𝜏 
measurements of LHCb and 
Belle collaborations reported 
in May (published tomorrow 
for LHCb) 
 
LHCb, Belle and BaBar (a 
2012 results) are collectively 
3.9𝜎 from the standard 
model in the lepton ratio 
 
 
 



Conclusion 

• The Run 1 and small but increasing Run 2 
dataset are proving very fruitful for SM physics 

– As yet no beyond the standard model theories 
have been shown to exist 

• Hundreds of papers per experiment have been 
published on this data 

– The LHC community is profoundly grateful for the 
computing provided by the international grid 
community which is a necessary part of this work 
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