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ALICE-TOF

* The experiment devoted to the study of Quak Gluon Plasma
* (0.15-20) GeV/c * First pp: 2009
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ALICE-TOF:
*Based on Multigap RPC technology
*|nstalled in 2008 S

*PID from 0.3 GeV/c; 30 up to 2.5 GeV/c (n/K) , 4GeV/c (p/K)
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* inner/external radius: 3.7/3.99 m
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e active area 141 m?2
* weight 26 tons

* In|<0.9

e full ¢ —> 18 SuperModules(SM)
5 Modules each SM

 19(15) MRPCs per Modules

e total of 1593 MRPCs
152928 readout channels
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ALICE-TOF

e 120 x 7.4 cm?2 active area MRPC
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In 2017, total of 2116 hours:
* ~99% total time availability
* ~93% average active channels

The missing 7% —>due to
electronics and connectors
(not to MRPC!)




ALICE-TOF MRPC
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10 gas (93% CoHoF2 + 7% SFs) gaps, 250 pm, double-stack design
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TOF total current (uA)
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Operation - Current

593 MRPCs (without beam)
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stable over the years!
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Operation - Current

e Charged particle rate at TOF (Hz/cm®)
10° 10 10
2 - | | | | | | | I | | | | | | | 1 | -
= - ALICE Performance 5-0° .
g — Time-Of-Flight detector o n
= | [O]Pb-Pb 2015 s5© ]
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L
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Total current: increases linearly with the rate (LHC luminosity)
NO sign of deviations (nor for the expected Pb-Pb Run 3 rate)
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Performance stable
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e Track extrapolation

OF geometrical acceptance (dead space)

Budget material (in front of TOF)
 Hardware data taking conditions (extern.)

during Run1 and Run2

(deviations due to)
D

<=



e Operation - Trigger
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PID with a TOF detector
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Dominant term for high momenta
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< PID capability of
a TOF detector

time resolution
as low as possible
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Time resolution
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(negligible for p> 1 GeV/c)
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DOI 10.1140/epjp/i2013-13044-x

Time resolution
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Other factors that can lead to a spoiling
of the ALICE-TOF time resolution:

 hit multiplicity (cluster)
* time walk
e asymmetric tails

10
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* global offset, common to all channels (clock)

e channel-by-channel offset (cables,...)

- time-slewing correction: go ogl oy Caloeed » | T
SY- g correction

correlation between the time g | |

and charge —> TOF system £ | H ]

uses Time Over Threshold, £*%° B

as a proxy for the charge St :

0.04— —

.— o002 |

~ 50% improvement l

(~110-130 ps in quadrature) | | 1

0 | 500
signal (ps) 11



% Time resolution - Time slewing
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single channel upgraded
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Time-over-Threshold (ns)
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stable during the

year...

Time resolution - Time slewing

single channel upgraded
calibration (2017)

(E— before: groups of 8 channels, limited
TOT range, polynomial parametrisation)
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Eur. Phys. J. Plus (2017) 132: 99
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TOF Beta vs momentum (pseudorapidity region |n| < 0.5
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PID performance
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Physics with TOF PID
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Precision measurement of the mass difference
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 The ALICE-TOF detector is a high performance detector based on

MRPC technology; is a large (active area 141 m2) detector taking data
for almost 10 years

Since its installation until today:
no degradation
very stable detector
no loss in performance
no changes in operation expected during Run 3

The time resolution is improved thanks to 2017 calibrations (upgraded
time slewing corrections): from ~ 80 ps to less than 60 ps

With 2 tracks or more reaching the TOF, tevent can be determined by the
TOF itself (resolution on tevent below 30 ps with 10 tracks)

It provides a K/mt separation up to 3 GeV/c and a p/K separation up to
5 GeV/c (PID)

The IS and IN many
analyses
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