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hematic of a basic RPC

Readout strips (X)

Insulator
High resistivity electrode

Graphite
coating Gas gap

High resistivity electrode

Insulator
Readout strips (Y)

% Glass (bakelite) for electrodes

% Special paint mixture for semi-resistive coating
% Plastic honey-comb laminations as pick-up panel
% Special plastic films for insulation

% Avalanche (streamer) mode of operation

% Gas: R134a+Iso-butane+SF, = 95.5+4.2+0.3 (R134a+Iso-butane+Argon=56+7+37)
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sonstruction of an RPC detector
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Spray painting

= Using auto garage compressor and paint
spray gun
= [eft to natural drying

= Currently scaling-up an automated paint
plant used for Im x 1m glass
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tivity measurement

Measurement data

3 lo tectiriere = Reasonably uniform
= Needs improvement at the edges

= Better uniformity obtained on sheets
painted by automatic paint plant

A2G01 A
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Gluing of buttons

= Currently glue dispensed manually
= Protective template placed on the glass

= Auto timer-based glue dispenser being
designed
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Vacuum jig for gluing

= A simple vacuum jig designed for perfect
_____ and efficient gluing of the gas gap

[SEIS JI)‘()!-‘!:‘} mountedionithestable = Technique suggested by Carlo Gustavino

gu".l Igitiestopielass
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= [aststep before closing the gas gap

= Gasnozzles on all four corners of the gap -
two each used for gas inlet and outlet
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2imx2m RPC: preparation-4
Fully fabricated gas gap

= Gapready to be assembled as an RPC
detector chamber
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Mean pulse height from the RPC: 2.5-3mV
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Entries 5997 Entries 7426
Mean 601.1 Mean 55.78
RMS 21.48 RMS 30.58
12 ! ndf 543.1/168 12 ! ndf 1322 /235
Prob 0 Prob 0
Constant 1211 Constant 157.4
Mean 602.2 Mean 50.26
Sigma 17.98 Sigma 15.55

750 800 850 ‘ 250 300
TDC Value 7 QDC Value
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VIonitoring operating parameters
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SEe studies: Chamber current

V-I characteristics

Chamber current
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Sk studies: Collected signal charge

Charge distributions Charge parameters
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SEpstudies: Important operating parameters

Efficiency Noise Rate
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SEe studies: Timing characteristics

Time response Time resolution
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Industrial production of RPC k. Imx1mICAL prototype
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RESUITS Trom prototype stack
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ctional diagram of RPC-DAQ
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s of ICAL FE ASIC

ran ”
pedance: 45Q @350
gain: 8mV /puA

ower per channel: < 20mW
ackage: CLCC48(48-pin)
Chip area: 13mm?
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ver supplies
> for RPCs

nominal for Glass, less for Bakelite)
0x., 200nA per chamber)

1al and /or semi-commercial solutions

pplies, design distribution( and control)?

nd DC-HVDC converters; cost
“considerations
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rs, Copper, multi-line, flat cable?
JAQ boards to back-end

1 Central clock
= Data cable (Ethernet: copper/fibre, ...)
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feguirement of gases in ICAL

e B -

ﬂfotal number of RPCs in ICAL =3 x 150 x 64 = 28,800
Total gas volume = 28,800 x 184cm x 184cm x 0.2cm = 195,010 litres

For example:

One volume change/day with 10% gas top-up in a re-circulating scheme
Approximate running gas cost = Rs 30,000/ day (R134a from Mafron)

Avalanche | Streamer | Maximum | Volume Density
(*0) (%) (%)

Argon
R134a

Isobutane

SF,
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B Stack of 12 Imx1m RPCs

m LO,L4andL11 were used as reference
¢ @ Other RPCs sealed on April 27, 2010

}

\ Summary of the study
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ompadrison of leaky RPCs
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A = Sealed (L05, L06) B = Flow started (L06) C = Flow started (L05)
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WOSed 100p recirculation system

Gas Mixlng Sysiem win

MFCs for 4 gases
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Outlook

gap production
technique, high voltage contact

ics, gas, cooling, support structure

procedure optimisation
utton gluing, curing, QC scheme

e industrial production

as system/ flow optimisation

Many local industries are interested and getting involved

= Recycling system, flow control, optimisation, monitoring
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