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Roman Pots: measure elastic & diffractive protons close to outgoing beam 

Inelastic telescopes: charged particle  

& vertex reconstruction in inelastic events 
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Experimental Setup @ IP5 
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• T1 and T2 detectors are installed and fully operational 

• 220 m Roman Pot Silicon detectors are fully operational 

• 147 m Roman Pot detectors are installed and tested 

 

RP 147 Detectors 



Runs & Data Statistics 



pp Elastic differential cross-section  
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s = 7 TeV 
 
RP @ 7s  
 
Oct 2010 



TOTEM vs Models Comparison s = 7 TeV  



[EPL 95 (2011) 41001] 
 





A special run: 1st run with the b* = 90 m optics and RP insertion 
June 2011 

• Two bunches with 1 and 2 x 1010 protons / bunch 
• Instantaneous luminosity: 8 x 1026 cm-2 s-1   
• Integrated luminosity: 1.7 mb-1  
• Estimated pile-up: ~ 0.5 %  
• Vertical Roman Pots at 10 s from beam center 
• Trigger rate : ~ 50 Hz 
• Recorded events in vertical Roman Pots: 66950 

Un-squeeze from injection optics 
b* = 11m to 90m 
[Helmut Burkhardt, Andre Verdier] 
Request of TOTEM (2005) 
 
Very robust optics with high 
precision 

At the end of machine 
development 
0.5 hours data taking by TOTEM  



mb 8.24mb 5.16mb 3.8σ (measured))(extrapol.

EL 
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TOTEM: pp Elastic Cross-Section  



TOTEM: pp Total Cross-Section 
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= (503.7±1.5(stat ) ± 26.7(syst ))mb / GeV2Elastic diff. cross-section at optical point: 
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= (20.1± 0.2(stat ) ± 0.3(syst )) GeV-2
Elastic exponential slope: 
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Total Cross-Section 



TOTEM: pp Inelastic Cross-Section 
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Inelastic Cross-Section 

sinel (CMS)    = (68.0  2.0(syst)   2.4(lumi)  4.0 (extrap)) mb 
sinel (ATLAS) = (69.4  2.4(exp)   6.9 (extrap)) mb 
sinel  (ALICE)  = (72.7  1.1(mod)  5.1 (lumi)) mb 
 



Total, Elastic, Inelastic Cross-Section 
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Inelastic and Diffractive Processes ( = -ln tg /2) 
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Double Pomeron Exchange (DPE) 
correlation between leading protons and forward detector T2 

RP RPT2 T2

IPsector 45 sector 56

low ξ high ξ



Data Oct’11: DPE  Cross-Section  
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Raw 
distribution 
(to be corrected for acceptance, ...) 
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t> 0.3*10-10s 

 

At least 1 Track in 5.3 <  < 6.5 

 

Pt > 30 MeV/c 

4/4ers  Average 

Pythia version 8.107 
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TOTEM 
T2 : 
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Trigger Rate  
CMS trigger rate = 1.7/1.8kHz, T2 CC=5planes, ForkDelay f8, 

356bs,I1I2=3.34e+12,L=2.6e+26 

(PN&CMS)/CMS

(PF&CMS)/CMS

(MF&CMS)/CMS

Ions 2011: CMS + TOTEM joint data-taking 
Trigger CMS >>> TOTEM 

From Spring 2012: Trigger TOTEM >>> CMS 


