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The Time-Projection Chamber (TPC) is the main tracking device in the MPD central barrel for 3-dimensional tracking charge particles and particle identification.

Central barrel of Multi Purpose Detector (MPD) TPC structure
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TPC basic parameters

TPC cylinders and HV electrode (membrane) assembly
S Item Dimension
Length of the TPC 400 cm (with FEE)
r Length of the TPC 340 cm (without FEE)
. -y Outer radius of vessel 140 cm
;i. ) o 5& Inner radius of vessel 27 cm
Bi= | ; Outer radius of drift volume 133 cm
| 4 [ Outer radius of drift volume 34 cm
L N Length of the drift volume 163 cm (of each half)
é HV electrode (Cathode) Membrane at the center of the TPC
v Electric field strength ~140 V/cm (for Ar/CH,)
% Magnetic field strength 0.5 Tesla (max.)
| Drift gas 90% Ar + 10% CH, (P10) at
4R Atmospheric pres. + 2 mbar
Gas amplification factor ~ 104
Drift velocity 5.45 cm/us for P10 gas mixture
Max. electron drift time ~ 30 pus
Temperature stability <05°C
AR Readout chambers 24 (12 per end plate) sectors
Segmentation in ¢ 30°
2 - . Multiplicity (max.) ~ 1000 (central collision)
o g res | Max rate 7 kGz (L=10%"cms?)
W . | /N Pad size 5x12 mm? and 5x18 mm?
Number of pads 95232
Pad raw numbers 53
ey Zero suppression up to 90%
Electronics shaping time 180-190 ns (FWHM)
Signal to noise ratio 30:1
Signal-to-noise ratio 10 bit
Sampling rate 10 MHz
Sampling depth 310 time buckets
Track point resolution in X-Y (R-¢) plane ~ 600 pum
I Track point resolution in Z plane ~1mm
P Resolution of two tracks 1cm
e Momentum resolution (Ap/p) for charge <3% in 0.1< pt<1l GeV/c
C3+C4 glued _ [ particle
C3-C4 assembled; C1-C2 assembled; HV membrane — tested; (C1-C2) + flanges + HV membrane — assembly in progress | |74 'ef:;’:sﬁ'r:;:f:t'on by dEsx petter than 8 %
TPC su b-SyStemS status: DAQ, LV+HV, GATE | ntegratlon TPC to M P D- conce pt
DAQ set up and tests LV+HV system: 1/12 part (CAEN) ;
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_ Pulse: shift = -40V, ampl = +-200V
Gate prototype: tests with ROC T=30 mksec, rise time — 700 nsec
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Set up for FE cards tests

Readout chambers (ROC)

2 produced + 24 tested Design contract — in preparation
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