


. 1 | 4 L .
sIVI@N experiment
Collisions of Nuclotron he
study strange mesons ane

the main goals of the expe
expected to be produced in coale

CSCa
Parameters of Nuclotron
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=Si beam profiler
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BM@N advantage: large aperture magnet (~¥1 m ga
between poles) - fill aperture with coordinate
detectors, which sustain high multiplicities of
particles.
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SV@NETIpIe’GEM 1632x450 mm? detectors
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Right readout board
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Gluing of the readout boards
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Sector. design and occupancy
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v Module 1, Divider current - 370 micA i
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- Module 2, Divider current - 365 mkA
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Response unifor
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Number of channels

=MV and GSC front-end electronics

Input charge

Shaping time

Noise
Linearity positive charge
Linearity negative charge

I

Gain

Total power ma»

!

Amplitude, a.u.

newFEE chip1 ch7
newFEE chip2 ch7
newFEE chip3 ch7
newFEE chip4 ch7




=iVl Le t Nuclotron deutron beam
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hyperontproduction in 4 GeV/n Carbon-
. nucleus interactions
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signals in 4 GeV/n Carbon-nucleus
interactions
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eV icentralitracking system performance
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Sigma = 0.0309 Sigma 0.067
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X residual, cm X residual, cm




Scheme of the GEM full planes
sopfiguration inside the magnet




Gap between electrodes and
support wires for anode wires

E Anod wires. Step-i
= 2,5mm Diam. §
= 30 mkm

Sensitive area
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Ar beam, T,= 3.2 GeV/n

X

Kr beam, T,= 2.4 (2.9) GeV/n

-

C, Ar and Kr runs in
performance as oute
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counts per 0.1 cm

¥/ ndf 11217
Constant 1.392e+04 £ 4.207e+01
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2190%1453 mm<+ CSC

CSC group

Design and assembly —

JINR LHEP

XoT 30Ha




concliusions

Triple GEM detectors of the BM@N tracker system have been ¢

the d, C, Ar, Kr beams of the Nuclotron accelerator. The meas
detectors are consistent with the design specifications. Sever
of 1632 mm x 450 mm are the biggest GEM detectors prod

-
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AL CSC
< = iptdgrated into BM@N

The first CSC was tested in technical ru
showed that the chamber Orope




Thank you for
your attention!
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Hybrid
resolution




_ Prirn_aries; Si + _GEM_s
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7900 1000
Amplitude, a.u.

Constant -19.75 £ 0.9529
Slope 0.06161+ 0.001965

Gas_gain, Fe, small_gem
*  Ar(90)/Isobut(10)
e  Ar(73),C02(27)




GEM HV divider scheme

1.06MO 820kK0 13MO 780KD 15MO T40kO 1.28 MO

R B N —

—— 2000 pF =

50 ki)

450 mkA — working point for Ax (70) + CO, (30) gas mixture
370 mkA —working point for A1 (50) + Isobutane (10) gas mixture
4.30 mkA — working point for Ar (50) + Isobutane (20) gas mixture

Mixtwe | Lmkd | o | GemlV| 0 | Gem2V| TF |Gem3v | %
ﬁ;ﬂffa%n; 490 117 402 258 382 263 363 418
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Efficiency
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Fhivlicentral tracking system performance
' IK¥r beams (IVIaxrch 2018)

Event Display: Example of the event reconstruction in
the central tracker (GEM + Si) in Ar+Al interaction.



Multi gas
controller

Discharge Probability

,_.
<

=]

—_
=1
[

—
=
T

—_
=

[

510°

Inline
H,0and 0,
filter

H,0and 0,
analyzer

‘Water discharges

610° 58100 910° 110* 1110
Effective Gain

Distribution
panel with
rotameters and
flow meters

For one channel

H,0 and 0,
analyzer

Oil gate




The gas elec
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GEM assembly at CERN

Base plastic frame
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GEM assembly at CERN Workshop

Brass fitting



GEM assembly at CERN Wc

Assembled
GEM
chamber

Stretching proces
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Tightening capron loop

Anode wires

= Diam. 30 mkm

= Anode wires
. H Step 2.5 mm
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Front-end
electronics for
cathode strips
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Gas gain uniformity, CSC, Ar(75)/IsoButane(25)

Gas gain uniformity, CSC, Ar(75)/IsoButane(25)
Entries 31
Mean 0.9697
Std Dev  0.2004

1.2 14 1.6 1.8
Gas_Gain/<Gas_Gain>
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Residuals of CSC anc

¥ -y
¥/ naf 2/ naf 222.7/37

-

S 5
Constant 1.392e+04 £4.207e4 § Constant 5162+ 19.2

Matching Efficiency

counts per 0.1 ¢m

Mean -0.01486 +0.002 3 Mean  —0.05481+0.00364
S
Sigma 0.7851+ 0.00 Sigma 1.102 £ 0.004

Efficiency_vs_Momentum
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CSC prototype 1129z




