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Totem physics 
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Totem detectors 
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Detectors 
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T2 

Roman Pots 
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Totem operation 

Low β*=0.6m high intensity 
runs were taken only to test 
the insertion of the pots in 
view of future upgrades. 
Large pileup cannot be 
handled by this setup and a 
4D tracks reconstruction is 
needed. 
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Protons in the RP 
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Elastic scattering at 7 TeV 



Nicola Turini – La Thuile 2014 

Elastic scattering at 8 TeV 
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Cross Section 
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Cross Section 
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Cross Section 
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Coulomb Hadronic interference 
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ρ measurement 

ρ=0.104±0.027(stat) ± 0.010(syst) +0.012(model) 
-0.006 
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ρ measurement 
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t distribution characteristics  

Non exponential behavior    

6σ approach 

9σ approach 
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t distribution characteristics  
Fits up to 0.195 GeV2  

Fits up to 0.065 GeV2  
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Inelastic Studies 

•  Charged particle density (3<η<7) 
•  Cross Sections 

– Single diffraction (ongoing) 
– Double diffraction (Phys. Rev. Lett. 111 (2013) 262001) 
– Central diffraction (ongoing) 

•  Totem CMS diffractive studies 
– CD Dijet production (ongoing) 
–  Low mass resonances (ππ ηη ρρ …..)(ongoing)  
– Missing mass (ongoing) 
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T2 T2 

Charged Particle Distribution 

T2 detector only 

From 5.3<η<6.5 data taken 
in normal beam condition 

From 3.9<η<4.7 and η=7 
(not blessed) taken with 
the interaction vertex 
displaced by 11m from 
nominal position. 

T2 T2 
This data tacking and analysis has been performed 
with the CMS detector with the T2 min bias trigger. 
The full η range will be released soon  
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Diffraction 
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Conclusions 
•  Totem experiment has performed a detailed analysis of the elastic 

scattered protons at 8 TeV with different optics. 
•  This has allowed to explore the Coulomb Hadronic interference 

region for very low t=0.001. 
•  Due to the large statistics of of stored data with the optic at β*=90m 

we are able to explore the t distribution from 0.02 GeV2<t<0.02 
GeV2 behavior with high precision. 

•  Thanks to the data taken with β*=90m together with the CMS 
detector we started a full analysis of diffractive channels with the 
largest η acceptance and direct proton tagging. 

•  We are currently upgrading the detectors in the pots, together with 
CMS, to have a 4D (position and time) tracks reconstruction to cope 
with large pileup for the future LHC runs. The detectors will cover 
with both vertical and horizontal pots all the possible optics that LHC 
will deliver with special runs and standard low β runs. 


