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ÁTOTEM  Physics Overview  

ÁTOTEM  Detector Setup in LHC IP5  

ÁMeasurement of the Elastic pp  Cross Section  

Á Inelastic Cross Section  

direct T1 and T2 measurement  

ÁTotal Cross Section  

ÁMeasurement of the forward charged particle  

pseudorapidity  density in  T2  

ÁData taking in 2012 at ãs = 8 TeV 

ÁTOTEM Running Strategy for 2011 and Conclusions  
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TOTEM  Physics  Overview : 
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Total cross -section  Elastic scattering  

Forward physics  

Soft and hard diffraction  
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TOTEM  Detector Setup in LHC IP5  
(together with CMS)  

Inelastic detector configurations on both sides of  IP5: all  
capable for tracking and trigger ing  

24 Roman Pots on both sides of CMS: measuring the elastic & inelastic protons closed to the beam 

Purpose: Identifying charged particles in inelastic events & vertex reconstruction 

IP5 

RP147 RP220 



                          

09/ 20 /20 12 Kielce  ISMD  2012  J. Sziklai   WIGNER RCP 

TOTEM  inelastic telescopes  
T1  telescope CSC (Chatode Strip Chambers) 

T2 Telescope GEM  (Gas Electron Multiplier)  

Á  charged particle detection 

Á vertex reconstruction 

Á trigger 

3.1 < | h | < 4.7 

5.3 < | h | < 6.5 
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Roman Pot detectors  

Á detect protons scattered at Interaction Point 5 

Á near-beam movable devices 

Á equipped with edgeless silicon mycrostrip detectors 

Á resolution of  ~16ɛm 

Á trigger capability with FPGA processing 
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Measurement of the Elastic pp  Cross 

Section  

7³10-3 GeV2 < |t| < 3.5 GeV2 

 

Roman Pots 
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Data samples 

Wide range of  |t| measured with various LHC configurations  

2.3³106 

6.8³103 
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Elastic pp scattering in Roman Pots 

 ɓ*=3.5m (7ů)              ɓ*=90m (10ů)             ɓ*=90m (5ů) 

Aperture limitation, tmax Beam  
halo  

Diagonals analysed independently 
ty = -p2Qy

2 

ɝ=Dp/p  

S
e

c
to

r 
4

5
  

  
  
 S

e
c
to

r 
5

6
 



                          

09/ 20 /20 12 Kielce  ISMD  2012  J. Sziklai   WIGNER RCP 

LHC optics in brief 

Proton position at a given RP (x, y) is a function of  position (x*, y*) and angle (Qx
*, Qy

*) at IP5: 

Å Scattering angle reconstructed in both projections 
Å High ɸ*-reconstruction resolution available 

(̀ɸy
*)=1.7 ˃ rad for *̡=90 m and low t-range 

(̀ɸy
*)=12.5 ˃ rad for *̡=3.5 m and high t-range 

Elastic proton reconstruction: 

RP IP5 

measured 
in Roman  

Pots 
reconstructed 

Proton transport matrix 
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Excellent optics calibration and alignment required 



                          

09/ 20 /20 12 Kielce  ISMD  2012  J. Sziklai   WIGNER RCP 

Calibrations per beam fill 
Optics determination  Special TOTEM runs, optics can change from fill to fill !!  

ï Analysis of transport matrix sensitivity to LHC imperfections (MADX optics model) 

ï Machine tolerances and measured errors combined 

Å magnet currents 

Å magnet conversion curves, field imperfections 

Å magnet displacements 

ï Measured optics constraints  

 from RP proton tracks distributions 

ï Optics matched with MADX 

ï Procedure verified with MC studies N
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Optics related systematic errors 

H. Niewiadomski, Roman Pots for beam diagnostic, OMCM, CERN, 20-23.06.2011 

H. Niewiadomski, F. Nemes, LHC Optics Determination with Proton Tracks, IPAC'12, Louisiana, USA, 20-25.05.2012 

    Alignment of Roman Pots  ->Movable devices by definition !! 

ï internal components : metrology, tracks 

ï with respect to LHC beams : beam touching exercise (<200 ˃Ƴ) 

ï relative between RPs with overlapping tracks (a few ˃Ƴ) 

ï physics based : exploits coinearity of elastically scattered protons,  

 constraints especially the 2 sides of IP5 (a few ˃Ƴ) 

 Final overall precision of 10 ˃ Ƴ achieved! 
Track based alignment 
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Elastic pp scattering : analysis highlights I 

Proton selection cuts  
+ collinearity cuts (left-right) 

       ɸ*
x,45 ª ɸ*

x,56 

       ɸ*
y,45 ª ɸ*

y,56 
 
+ low ˅  cuts  
+ vertex cuts 
+ optics related cuts 

 

Background subtraction  

Acceptance  
correction  


