Experiment TOTEM na LHC v CERN
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Experimenty na LHC (Large Hadron Collider)

. ATLAS, CMS, LHCb, ALICE, TOTEM, LHCf (ugast CR ...podtrZeni)

- obvod urychlovaCe 27 km




LHC tunel

* pp srazky pfi energii
14 TeV
» 2808 shluku; kazdy ma
1.15x10™ proton(
-+ 1232 supravodivych dipdl.
| magnetd (1.9 K, 8.33 Te,
11850 A, 27.5t, 16.5 m,
500 kCHF)
-+ celkem asi 10* magnetd
. (dipdlovych, fokusacnich)
~ « vakuum 101 Torr, isolaéni
- kryomagnety (9000 m3 a
rozvod kapal. helia (5000
m3), vakuum trubic LHC




(Total Cross Section, Elastic Scattering
and Diffraction Dissociation at the LHC)

e pruzny rozptyl protond na protonech: urcit totalni ucinny prafez, luminositu a
diferencialni ucinny prifez pp rozptylu pfi energii az 14 TeV

 studium difrakéné produkénich procest (kanall) v pp rozptylu pfi energii az
14 TeV  (malo probadana oblast)

odtud:

« urcit totalni, elastickou a inelastickou profilovou funkci a stanovit stfredni hodnoty
kvadratu totalniho, elastického a inelastického srazkového parametru — hodnot
charakterizujicich dosah silnych interakci zodpovédnych za totalni, elasticky a
inelasticky rozptyl

nutno:
» detekovat protony rozptylené pod velmi malymi uhly ... pouze nékolik mm od osy
urychlovace uvnitf trubic LHC na vzdalenostech stovek m od interakéniho bodu;
detektory ,Roman pots® (,fimské hrnce®) ... pruzny a difrakCné produkéni procesy;
147 a 220 m od IP5
« Castice rozptylené do vSech sméru (totalni ucinny prurez) ... teleskopy T1, T2
(uvnitf systému CMS; vzdalenost 10.5 a 14 m od IP5)
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TOTEM Physics
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Experimental Layout \

Leading Protons detectors at
147,220m from the IP
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Leading Protons detectors at
147,220m from the IP

* longest experiment at the LHC (440 m)
* 13 institutions

* ~ 110 physicists




Experiment TOTEM

7 Inelastic Telescopes:

T1:3.1<|n|<4.7
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Detektor CMS (Central Muon Solenoid, 15x15x21m, 12500 t)




The T1 Telescope

-

Cathode Strip Chambers (CSC)

3.1<|n| <4.7

5 planes with measurement of 3 coordinates
per plane

+ 3 deg rotation and overlap between adjacent
planes

Primary vertex reconstruction allows
background rejection

Trigger with anode wires

-
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The T1 CSC chambers
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Y2 T1 Telescope complete with CSC chambers

15 CSCs mounted 3 by 3 Tilt between layers
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The T2 Telescope
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T2 GEM

10 triple-GEM planes on
each side of the IP to cope
with high particle fluxes.

- - 2 2
T = UL

Il
1"l

E 2
o o v

Gaseous Electron Multiplier
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Production at Helsinki (50 GEMs)
Final assembly at CERN
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= Roman Pot for the LHC: the features

Si detectors

Thin window

Secondary Vacuum

Detector

Bellow

\

™~

Primary Vacuum

Horizontal Pot : physics,
overlap for tracks alignment

bellow
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% Vacuum Chamber

Integrated beam position monitor

Beam



The compensation system
Atmospheric
/ N pressure
- |

“Bypass to machine
vacuum

LHC counterflow

_ beam
Compensation

system




The movements
Stepper Motor

Resolver with reduction gear

400step/tour = 0.9° resolution

Slide Ball Screw

(2mm lead)

uswitches
LVDT position sensors

Movement resolution

2 mm/400 steps =5 um
(c/16) 17



Detektory “Rimské hrnce” (Roman Pots)

» dva vertikalni RP,
jeden horizontalni

» vakuovy kompensacni
systém

e posun po 5 ym pomoci
krokovych el. motorU

* stavitelna poloha
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Montaz a testy RP v CERN (vyrobenych ve

Vakuum Praha)

T
. ~ BPM fixed to the structure :

{ precise position of the beam

] R - TN
£ RP station : 2 units, 4 m distance
i - Unit: 2 vertical / 1 horizontal insertions (Pot)




RP — instalace v tunelu LHC 220m)
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T Lo M8 All Roman Pots Installed at the LHC
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RP — instalace Si detektoru

kazdy RP:

* 10 rovin Si stripovych
detektort (512 stripu, 45°)

* rozliseni 20 uym
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RP - komplex Si detektoru

Roman Pot Motherboard
connecting the detector packages
in the vacuum to the outside world

Vacuum flange

To be installed in the tunnel by beg. of May.
3 more assemblies to be mounted before Feed-through
LHC start-up.

Roman Pot Motherboard completed and currently under test.

Connectors to detector hybrids
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Testovaci komora Si detektoru
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The CERN TOTEM group is very grateful to Pavel Hedbavny
and the team from Vakuum Praha for their excellent work in
constructing the Roman Pot units for the TOTEM experiment.
The collaboration between CERN and Vakuum Praha was very
fruitful and successful. During 2 years the exchange of
knowledge and the transparency in information was a benefit
for both partners. For CERN it was a pleasure to work with

Vakuum Praha.
Many thanks again

K. Eggert E. Radermacher
TOTEM spokesperson TOTEM Technical Coordinator

» poprvé, kdy Ceska firma dodala do CERN ¢asti vlastniho urychlovace
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