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Introduction & Motivation

* RPC(Resistive Plate Chamber) is a gaseous detector based on avalanche mode.

* Which uses resistive material(glass, Bakelite) as electrodes.

* Advantages: Efficiency>95%, time resolution ~1 ns(single gap)m ,easy to build, large area, quite cheap.

B Spacers in RPC gas gap:
€ Maintaining the thickness
of gas gap
@ Affecting the gas flow
@ Increasing construction

—C
0

Q@

o

Q/Q " Mylar layer (200pm) Copper strips
\O’ Honeycomb panel 1m x Z5cm)
Q.

i
Muylar layer (200pm)

process and cost ()T e L)
Aim.' optimize the Conﬁguration Of Spacers Legend: @ — electron, O - atom or molecule, O - excited atom or mo\or,me,@ —ion
Multiphysics simulation
COMSOL Multiphysics® Wis used to simulate the gas flow
velocity, gas flow vorticity and deformation on the electrodes.
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(a) Two gas gap models:
(b) Velocity distribution of the gas flow
(c) Vorticity distribution of the gas flow
(d) Deformation map of the thickness of gas gap

The test setup and the final efficiency curve versus applied
voltage.
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“reference spacers” & “shifted spacers”

Conclusions
By shifting the spacers, then increase the distance
(1) Decrease the spacer number(100 = 76), a 24% decrease

!
(2) More active region(1 — Spaces Space ), 99.487% to

99.610%.

(3) Making the gas to move more uniformly

(4) Lower vorticity inside the chamber

(5) Maintaining similar deformation uniformity of the
electrodes

chamber's space

Model “Reference spacers” RPC  “Shifted spacers” RPC
Mean velocity 7 | 0.238 (mms™") 0.241 (mms~") |
RMS of velocity o, 0.049 (mms™") 0.042 (mms~")
o, [ 20.3 (%) 17.5 (%)
Mean vorticity near spacers region 0.0199 (s~ 0.0196 (s
RMS of vorticity near spacers region 0.0129 (s 0.0127 (s
Mean vorticity excluding the vicinity of spacers 0.0022 (s7") 0.0018 (s~
RMS of vorticity excluding the vicinity of spacers 00028 (s7") 0.0026 (s™")
Mean thickness between gas gap d 1.193 (mm) 1.189 (mm)
RMS of deformation oy 0.003 (mm) 0.005 (mm)
auld 0.25 (%) 042 (%)
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