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Probing the Quark-Gluon Plasma (QGP) ALICE TRD in Numbers
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- Trigger to enhance events with electrons
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Electron Identification Performance

- Stack-wise tracking in Global Tracking Unit

-y rrprrrrpr e e e pr e \ . -
Z 1200 - 1 -Recording of the temporal evolution of the signal allows the | (FPGA based): tracklet matching and
£ e df/jdx + TR i T S et ‘ ' track reconstruction through linear fit
= | = e dE/dx : contributions of the TR photon and the specific ionisation energy 2| 7 9
2100 » n dE/dx - loss of the charged particle to be separated : : :
o i .l | - Derive Level1 trigger based on transverse
Q 8o e - TR photon preferentially absorbed at entrance of the chamber momentum and PID of individual tracks
3 I ) — characteristic peak at large drift times 4 ‘ ‘ ‘ ‘ ‘ ‘ ‘ . :
o sol ~4 -3 -2 -1 0 1 23 (m)4 - Problem: conversion in detector material at
Q' 60 ; \
s - Pion rejection factor (inverse of the efficiency) of up to 410 lab large radii glr.e.atlng true electrons fulfilling
2 40 achieved at a momentum of 1 GeV/c in p-Pb collisions when tigger conl Ition i :
: using the temporal evolution of the signal ) AERLOEL R ORis Sergliuie) Eu
1 - Clear measurement of the onset of the TR production, both for
< B R Y-S electrons (By > 500) and high-energy (TeV scale) cosmic-ray muons Tﬁﬁl | T
ty (us) .
- Total integrated charge o S
>‘ L L B L L 2_8 T T[T [ T TTTTT [ T TTTTT [ T TTTTT [ T TTTTT [ [ ;ALICEPb_pV?=5-02TeV ;I
e - ALICGE p—-Pb |5, = 5.02 TeV v Trunc. mean - 28 - | l i _l . - Look-up table (LUT) translates charge 6F TRD e trigger: ;')\% > 3 GeV/c, offline matching] 10
Sy £ = ALICE (Xe-CO_ [85-15])
2 90% electron efficiency o [ O 26 2 - into electron likelihood - 6 TRD layers |
£ gt | O lvers o LQ3p A . F ® e, dE/dx (test beam) E - Extracted from reference spectra from - 4r 1
<D A LQ7D . S 2.4r = 7, e, dE/dx + TR (test beam) . g x : |
9 _5 - A NN C 5 2:_ * p, 7w, e (ppVs=7TeV) o E _ ete m 2 -4
o ¥ L A u, dE/dx (cosmic rays) ",,\,: TRI 1 ?20 o O [ ]
- . oF v u, dE/dx + TR (cosmic rays) 7 L o O 1
I ¥ . | NS SR TTTTY Fit, ALEPH parameterisation B ] : . o ,r -
= e L 1.8]- ~ PPy T - Global track PID obtained by averaging = 2 =
102k ¥¥*+"‘+ —— il | ok e E likelihoods from all tracklets ab 1 |
Rt : : 5 : 5
N o 3 1.4 . - TRD electron trigger: adjustable threshold on 6 18 10"
B DD{L‘F-*— j | of E transverse momentum and electron likelihood : '
_A**ﬁ _ F ] - Presently adjusted to obtain good rejection il ]
e 1|y ] Aol
-3 | | | | | | - I I I I I 1 1 2 3 4 5 6 7 8 9 10
10 TR R TR R R TR R R TR S T T R T | T R N 0.8 I 11111 1 | I | 11 11111 | 11 11111 | 1 1 11111 | |
0 1 2 3 4 5 6 1 10 102 10° 10* p (GeV/c)
p (GeV/c) By
Electron Trigger Performance Offline Analysis - Invariant Mass Distribution of J/ mesons
o 0.5 ———— — —
i : : © I ALICE Performance 5 - Electron/positron candidate selection
e e e o qual L R Selechon o tracks with good ualiy -
€ CCHON OF Hacks A y Q 0.4F | . - Electron identification based on TPC S )y signal
- Cut on electron hypothesis in TOF, removing g U4 TRDetigger ‘ > | ALICE Performance | Jwsignal
- Kaonsuptop = 1.5 GeV/c S 0.35[ Py>2CeVie, PIDT 2135 3 = o0l PP \sw=816Tev 1 = IABD;f'ggte_r
- Protons up to p =3 GeV/c > 0.3F E : : S b Jvyoete,|y<0.9 ;! * Min. bias trigger
_ ‘o : -OF : - Signal extraction s 0 ’ i1 ---- MC shape
£ ok E - Rejection of leptons from conversion o 1501 i
Trigger efficiency x acceptance : 1.55_ . E prolgesses \éia cuts on IITS agd indv. mass 5 f f
- Evaluated in’a minimum bias data sample U ; - Ejlgt%rggg vilgarlrz?xee\clja-euvagﬁt taerc]hni e 1001 + §
- Counted how many events were also flagged 0.1F . E Remaini lated back dq . i gy
by the TRD electron trigger 0.051 E - hemainin ;orrel?tﬁ %lc 9{;’”” %alrs I 4 K
- SKown for an electron trigger with a N estimated via poll fit and subtracte 50| h f f |
transverse momentum thresholboi of 2 GeV/c 0 2 4 6 8 - Extracted J/y signal shown on the right i Y iR} +ﬂ| gt #*{ 1 | ++ # +
- Steep trigger turn-on curve visible p. (GeV/c) %{ T i AL ST FTTUR R S (TRTTrapeY )
- Efficiency x acceptance about 27% ' . _ ! *ﬁ{%ﬁf t Pt H iﬂﬂ’ ﬁ&# ﬁ*" |T¢t#.£4%
- Clear enhancement of the J/y signal in the E,
TRD—tnggereddatasamplecom ared T v v b v v v v b v b v by |
. . to the minimum bias data sample LES 2 S . S 4 v/ 45
- Trigger enhancement factor S 440l ALICE Performance S 4oL o THD @ lrigger: Moo (GEV/CY)
- Comparison of the number of electrons 8 [ pPbysy=8Tev 8 p oAl
in the TRD-triggered data sample to the £ 120p , TRD etrigger. € 120 7 °
one in the minimum bias data sample E oof e E b
as a function of transverse momentum g 100p FID7=>135 g 190
- Shown examples show enhancement S gol M 6243055 S gok , s —
factors of about 60 and 80 < | < |
wop 4of 3 The ALICE Transition Radiation Detector provides ”
200 20 . excellent electron identification and trigger performance
0_2’. ! ! O[udluul I Lninn Bt
0 2 4 8 0 1 2 3 4 5 6 7 8
p_ (GeV/c) p_ (GeV/c)

XXVII Quark Matter, Venezia 2018

BMBF Forschungsschwerpunkt

. ' . o . . @ALICEExperiment 202 ‘ . . ) . ' ‘ ) ‘ . )
ALICE . .




