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Abstract Tracking Physics Motivations
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Detector Overview Tracking performance studies
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ChargEd Particle TraCklng detectors  Field cage at R = 20 cm and starting tracking from R = 30 cm reduces track distortion due to space
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Requirements : * Space charge in TPC has almost no effect on p; resolution and tracking efficiency.
E i iti ion<1 2 . . . 4
xcellent Momer.ltum resolution , track pattern recognition , mass resolution < 100 MeV/c Tracking performance using different gas in TPC
and DCA resolution < 100 um
~ q Zf°°°°°ff.’:°;°::°° e aiar o i oom ]
h . . s lef Trans @14 | ” 3 Diff. T 147
Inner pixel detector Intermediate tracker = i 0 i Simulation studies for TPC gases :
(MAPS) (INTT) — 8 lea, o [ : essces, | NE€CF4(94:6)
— < o £ [T eeel T e 1 Transverse diffusion = 80 um/sqgrt(cm)
o s [ = B 0 0 A e S i q
Particles | ‘ ‘ ‘ ‘ S SO N B ISR oo W I 3 Longitudinal diffusion = 160 um/sqrt(cm)
Cooling Ducts A a S S 10° F 3 Drift velocity = 70 um/nsec
Space -‘—- = e N
P —_ ! @ @ sSedee 8 90eee .
echarcs Layer:3 \ — B p T e e 1 NeCF4(90:10)
Cold Plate onnector e | | | e e | = [T T g e ) T b n . .
R—— - ------------------------------ Transverse diffusion = 64 um/sqrt(cm)
i - . . = o e < Longitudinal diffusion = 120 um/sqrt(cm)
O S : T B R Drlft velocity =80 um/nsec
— N 10 10° 10
Flexible Printed Circuit i > S
A | ) Track Reco efficiency
- S T i * Tracking efficiency for both
S 3 NeCF4, 90:10 AND 94:6
. 3 Iayers Of piXEl detector - 0'9; - mixtures are almost the same
) m . 089_ = * p;resolution for both gas
based on ALICE sensor technology * 4-layers of Silicon strips g . Neors 6010 g mixtures are same upto
e -1.1<n<+1.1, AD= 21 Y |I‘] | <11 . R 0'7;_ T e _ . NpeTciz(c:)g\:IIO) is considered to
5 ® B 0.02F- 00l o 1
e Precise vertex measurement and TPC/MAPS r.natchlng helplng In Jet e §ooc@@@8°0 :1ee:::treern<‘)eprﬂon for dE/dx
QGP b-jet Physics physics, upsilon measurement 5
: . . 0 5 10 15 20 25 30 35 4% Irue pl
Time Projection Chamber (TPC) ¥(15,25,35) . Excellent momentum
700 N . e subtractod resolution with current
* Gaseous Electron multiplier (GEM) readout 00 fonevents” H oo tracking configuration
S v * Well resolved upsilon states
based 8dS detector. 5°°;_ ----- correlated bkg from Geant4 using TPC as
e -1.1<n<+1.1, A®O= 2, L=211cm, 400, sPHENIX tracking component
30< R < 75cm 300/ * Promising results in
: .. i separating prompt and
* Outer tracking detector providing good p- 200 | displaced J/W
resolution important for upsilon measurement ‘°° _________ : »  SPHENIX tracking
95t1o1 1 0002 004 006 008 01 012 014 016 018 02  configuration with TPCis
" invariant mass (GeV/c) vertex position [um] completely capable of
g’[:;l:;ﬁ:)cg nilzlsliiil:n and R&D ref: Posters from Prakhar Garg and Nivedita delivering sPHENIX Physics
goal
v Office of
4 Science
VANDERBILT

U.S. DEPARTMENT OF ENERGY UNIVERSITY



