Status of the TOTEM Experiment and Latest Results
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Experimental Setup @ IP5
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TOTEM Physics Overview
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T1 Installation
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In January 2011 the T1 detector has
been inserted in the end-cap of CMS
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Installation of half T2 Telescope
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All Inelastic Detectors T1 and T2 were installed
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T1 detector

5 planes of CSC
chambers

T2 detector
10 planes of
GEM chambers
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The Roman Pot System at 220 m and 147 m
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The TOTEM experiment is completely installed

 All Roman Pots at 147 and 220m are installed

* T1 detectors are installed on both sides

T2 detectors are installed on both sides

* Trigger system based on all detectors is running

 DAQ is running with an event rate capability of 1 kHz

 Special runs with dedicated b* and bunch structures are prepared
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Preliminary dN/dh results (T1)

Vertex reconstruction
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dN/dn

Preliminary dN/dh results (T2)
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Elastic pp scattering

Several runs were taken during 2010

with different distances of the Roman pots to the beam center
The 7 S runs were analyzed.

The 18 s runs with a total luminosity of ~3.8 pb-! will follow soon

Luminosity
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Ts 9.5 nb™!

- S N N A SN A AN N N PR
Start time of fill: 21:24:10 Oct 29 2010 (CEST)

Karsten Eggert—

p- 12



Cuts and data reduction
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Proton tracks of a single diagonal (left-right coincidences)
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Cuts and data reduction
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Cuts and data reduction
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y-acceptance corrections and resolution
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Collinearity in q,

Low X, i.e. [x| < 0.4 mm and 25 cut in qu*
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[¥]-acceptance correction
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Final result: Differential pp cross-section
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Elastic Scattering - from ISR to Tevatron
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Diffractive minimum: analogous to Fraunhofer diffraction:
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exponential slope B at low |t| increases

minimum moves to lower |t| with increasing s
-> interaction region grows (as also seen from s,,)

depth of minimum changes
—> shape of proton profile changes

depth of minimum differs between pp, pp
- different mix of processes
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Outlook

The 18 s runs with a total luminosity of ~3.8 pb-! will be analyzed soon
Gain in statistics ~ 500 for 2.5 <|t| <4 GeV?

Commissioning with b* = 90 m has started and runs are expected summer 2011
lower accessible limit [t| > 102 GeV2 will allow:
extrapolation to |t|=0
determination of B and elastic pp scattering cross-section
total cross-section measurements

Start extensive studies of diffractive processes:
Double Pomeron exchange
Single Diffraction
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Double Pomeron Exchange
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Single diffraction low x
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Collimation-Based Roman Pot Alignment
w.r.t. the Beam Centre

Alignment is the central problem of Roman Pot measurements

LHC collimation system produces sharp beam edges
—> used to align Roman Pots and to determine the centre of the beam

(same procedure as collimator setup)

Collimator cuts a sharp beam RP approaches this produces spike in Beam second RP
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When both top and bottom pots “feel” the edge:
. they are at the same number of sigmas from the beam centre as the collimator
. the beam centre is exactly in the middle between top and bottom pot
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Elastic Scattering Acceptances @)
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Roman Pot System

Roman Pot detector assembly

All 12 Roman Pots at £220 m from IP5 are operational: delivering data with active triggers.

All 12 Roman Pots at 147 m from IPS5 are operational.
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Overview 2010

1.5 nb!

candidates

[¥] first 2 elastic

30.03. | first T2 run: tracks seen
April T2 commissioning with beam,
RP comm. in garage position, bunch-crossing trigger
21.04. | first tracks in RPs in garage position, active trigger
15.05. | first T2 data with squeezed optics b* =2m
2b., 2el0p/b
25.06. | RP beam-based alignment 450 GeV, b*=11Im
1 b., 3el0p/b
later 9¢10 p/b
04.07. | first T2 data with nominal bunches b*=3.5m,
lell p/b (nom.)
13.-14. | RP insertion to 30 s in stable beams & nom. b.
07.
15.07.— | RP insertion to 25 s (V) and 30 s (H) in stable beams | 8 — 16 nom. b.
04.08.
09.08. | partial RP beam-based alignment 3.5 TeV, 1 nom. b.
11.08. | RP loss map measurement to qualify 20 s settings
18.08. | first RP insertion to 20 s (V) and 25 s (H) 16 nom. b.
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Overview 2010 (continued)

24.-26. | RP insertions to 20 s (V) and 25 s (H) 16 nom. b. 184.6 nb™!
08.
21.09. | RP beam-based alignment and run at 7 s 1 nom. b. 0.88 nb™!
28.09. | RPinsertionsto 18 s (V) and 20 s (H) 93 —348 nom. b. | 3867.1 nb!
-28.10.
30.10. | special run: 1 pilotb. (1e10) + | 8.6 nb™!
RPs inserted to 7s (V) and 16 s (H) 4 b. x 7el0 p/b.
pileup-free data for T2 (trigger on pilot)
common run RP + T2

Total:
25s 1.5nb™!
20s 185 nb™!
18s 3867 nb~!
Ts 9.5 nb™!
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