Resistive Plate Chamber (RPC)
for TOF measurements
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Resistive Plate Chambers
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Average Number of Clusters/mm
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Drift Velocity[mm/ns]
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Gap width
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STAR-type CBM prototype MRPC

PChoard 1.5mm inner glass 0.54mm
Honeycomb 4mm
mylar 0.35mm pad 0.045mm
ot outer glass 0.7mm electrode (graphite) 0.13mm

WA BT
gasgaps

0.22mm .-/-"-

31.5mm

interval 3mm

W

inner glass 200 mm

M
W

outer glass 207 mm

PChoard 210 mm

L
W

mylar 212 mm
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STAR-type CBM prototype MRPC

Glass: ~4X%X10"2Q.cm
Gas gap: 6X0.22mm

Working gas: 95% F134a+5%
iso-butane

Time resolution: ~70ps

[ 1] [ o1 2 2] ] [0 ] [ 1] (2 o 1 0] ] --h A

Efficiency >95%
Rates capability: <500Hz/cm2

L 01 A

— noise < 30 Hz/channel (pad 20cm?)
— dark current < 7 nA/module (140cm?)
was measured.
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ADC-TDC correction
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Hit dependence

Time — hit position
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CBM prototype (High rate MRPC)

Number of gaps: 10x0.25mm
Glass thickness: 0.7mm
resistivity: ~1019Q.cm

Gas mixture: Freon/iso-butane/SF6
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Efficiency(%)

Performance of high rate MRPC
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Rates capability
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Cross section of double-stack MRFC
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flat cable connector
differential signal sent from
strip to interface card

honeycomb panel

10 mm thick

PCE with
cathode pickup pads

ALICE TOF

external glass plates
550 um thick

internal glass plates

# 400 pm thick

PCE with ancde

pickup pads

rk1_|”1_|i.1 Z Z -
. ="

M5 nylon screw to hold

5 gas gaps
of 250 nm

PCE with
cathode pickup pads

fishing-line spacer

{10

honeycomb panel

mm thick)

connection to bring cathode signal
to central read-out PCB

Silicon sealing compound

W Mylar film _\
Y[ 250 pm thick

Heobxoanmo
nepekpbiTUe
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96 readout pads
per strip

Boundaries potential problem (loss in efficiency, doule hits)
~ 10 km of boundary for 160 m?2 detector
~ 30 % of area £ 2.5 mm to a boundary
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CTapeHue

B pe3ynbTaTe cTapeHus:
- yBeriMyeHne TeMHOBOTO TOKa
- YyMeHblUeHue 3hppeKTUBHOCTHU

= OTNNOXEeHUA Ha NOBEPXHOCTU CTEKO

> 20mC/cm?

Ha CTeKrne — OTNIoXeHus U3
pa3nuyHbLIX coveTaHun saep
C,HF

690 gHeut npu 300 Hz/cm?
60Co, COBOKYNHbIN 3apAL,

TEMHOBOMW TOK -He yBeJrin4urcs
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MRPCs used

INn hadron experiment

Detector HARP ALICE STAR FOPI HADES
Ngaps 1 10 6 6 4

gap size [mm| 0.3 0.25 0.22 0.3 0.3
gas[CaF 42 /SFg/Callio] 90/5/5 90/5/5 95/0/5 85/10/5 98.5/1/0.5
electric configuration cat-an-cat cat-an-cat an-cat cat-an-cat cat-an-cat
cell size |em xcem]| 22 x10.6 2.5x 3.7 6.3x 3.1 90 x0.34 60 x2
detector size 10 m* 150 m? 60 m? 5 m? 8 m?

N o hanmels 368 160000 ~ 30000 5000 ~ 2100
HV /gap 3.0 kV 2.4 kV 2.35 kV 3.3 kV 3.2 kV
£ 99% 99.9% 95-97% 97 £ 3% >95%
plateau length 300 V 2000 V 500 V 600 V 2200 V
o - 90 ps 120 ps - 100 ps
o, (after slewing corr.) 150 ps 40 ps 60 ps 73 £ 5 ps 70 ps
cross-talk /neighbor < 10% - - - < 0.5%
3-0 tails - - - < 2% 6%
space resolution [em?] - - - - 0.6 x0.6
experiment rates 1 Hz/em? 50 Hz/em? | 10 Hz/em? | 50 Hz/em? | 700 Hz/cm?
dark rate [Hz/cm?] < 0.1 - < 0.3 < 1 23
rate capability [Hz/cm?| < 2000 <1000 - - 350
pd|10M% Q x em?| 10 x 0.105 - % 0.04 5 x 0.055 - x 0.15 5 x 0.1
q - 2 pC - - -
Tprompt - - - - 0.7 pC

material budget (x/X,)

12-24%

resistive material

float glass

float glass

float glass

float glass

float glass

Buxpos B.B.
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NewLAND detector

Protons Large-acceptance measurement
Tﬂﬂa,ﬁmg Large- Heavy fragments
Exotic beam from acceptance
Super-FRS Protons  gigele

NS /

Tracking deteciors: I
AE, x, y, ToF, Bp L

High-resolution measurement

Time Resolution <100 ps
Position Resolution ~1cm
Excitation Energy Resolution ~ 100 keV

X,y — Same Size as LAND 2mx2m

z — Length <1m
Neutron Efficiency > 90% for 1-n hits
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The NeuLAND MRPC prototypes, some details

2.0 mm converter

A

2.0 mm converter
(steel)

Signal cathode

HV cathode
0.5mm floatglass (also: 1.0mm)
HV anode

(85 % Freon, 10 % SF,, 5% i-
Butane)

1.0mm gas gap (also:

Omm)

NeuLAND design goals:
e Active area 200cm x 200cm

e Depth ~100cm (~60 iterations of above
structure)

e 90% efficiency for 0.2-1.0 GeV neutrons
e Time resolution o < 100 ps
e Spatial resolution o,< 1 cm

Tested solutions:

O 2 x 3 gap structure (also: 2 x 2)
O  4mm thick central anode
(signal readout and
converter for second half of MRPC)
O  Spacing of gaps 3.0mm (also:
0.3mm)
O Gas: 84% Freon, 10% SF,, 6% i-

@ |M|||t|=h|t gapabil“-\l
Y

butane
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