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OUTLINE

A TOTEM Physics Overview
A TOTEM Detector Setup in LHC IP5
A Measurement of the Elastic pp Cross Section

A Inelastic Cross Section
direct T1 and T2 measurement

A Total Cross Section

A Measurement of the forward charged particle
pseudorapidity density in T2

AData taking inTe2 012 at &as =
A TOTEM Running Strategy for 2011 and Conclusions
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TOTEM Physics Overview

Total cross -section Elastic scattering

best fit w ith stat. error balﬁd
incl. both TEVATRON points
total error band of best fit;

total error band from all models
considered '

TEVATRON
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TOTEM Detector Setup In LHC IPS &5,

Purpose: Identifying charged particles in inelastic events & vertex reconstruction
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TOTEM Inelastic telescopes
T1 telescope CSC (Chatode Strip Chambers)
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T2 Telescope GEM (Gas Electron Multiplier)
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A charged particle detection
Avertex reconstruction
Atrigger
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Roman Pot detectors

Sector 45 (220m) Sector 56 (220m)
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b= g AN
Adetect protons scattered at Interaction Point 5
Anear-beam movable devices
Aequipped with edgeless silicon mycrostrip detectors
Aresolution of ~16em

Atrigger capability with FPGA processing
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Measurement of the Elastic pp Cross
Section

CERN

TOTEM targets
the proton

73103 GeV? < |t| < 3.5 GeV?
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Data samples

RP approach

t range
(GeV?)

Elastic
events

4.8-6.50

7-1072-0.5

1M

100

0.02-04

14k

To

0.36 - 3

66k

180

2-35

10k

S
=
¥
)
T
e
&
=
T
=
o

09/20/20 12 Kielce ISMD 2012

Vs =7TeV
Islam et al. (HP)
— — — —Islam et al. (LxG)
Bourrely et al.
Petrov et al. (2P)
— — — — Petrov et al. (3P)
Block et al.

g
S

I IIII|T|'| IIIIIIII| T TTTI

J. Sziklai WIGNER RCP



Elastic pp scattering in Roman Pots T
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Diagonalsanalysedindependently

3=Dp/p
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LHC optics in brief

M Il

1
Proton transport matrix

Elastic proton reconstruction

A Scattering angle reconstructéd both projections
A Highd*-reconstructionresolutionavailable
"(9,)=L.7>radfori "=90 m and low-tange
" (9,)=12.5>rad fori "=3.5 m and high-tange

Excellent optics calibration and alignment required
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Optlcs determination

Calibrations per beam fill

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

Machine tolerances and measured errors combined
A magnet currents L
A magnet conversion curves, field imperfection eddl-x <1%

A magnet displacements S . . . .
Measured optics constraints Y —°0.8%- 2.6%for b =90m

from RP proton tracks distributions —<1% Optics related systematic errors
Optics matched with MADX
Procedure verified with MC studies

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

Allgnment of Roman Pots>

internal components metrology, tracks

with respect to LHC beams : beam touching exercise (3290
relative between RPs with overlapping tracks (a few

physics based : exploit®inearityof elastically scattered protons,
constraints especially the 2 sides of IP5 (afeW

Track based alignment
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Elastic pp scatterlng anaIyS|s hlghllghts |

Proton selection cuts
+ collinearitycuts (leftright)
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+ lowVvcuts
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+ vertex cuts o el o
+ optics related cuts

Background subtraction

Acceptance
correction
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