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ICAL at INO
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Iron-CALorimeter(ICAL) is a proposed
magnetised detector which will be
built in the INO cavern to study
atmospheric neutrinos.

three modules each of size :

16m x 16m x 14.5m.

151 layers of 5.6 cm thick iron plates
interleaved with 4 cm gaps to house
the RPCs.

28,800 RPCs of 2m x 2m area, with
64 strips (strip pitch 30 mm) on either
read-out planes.

Physics White Paper of the ICAL (INO) Collaboration
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Resistive Plate Chambers

> Resistive Plate Chambers (RPC) are operated in avalanche mode.

Gases : R134a (95.5%), isobutane (4.2%) and SFs (0.3%).

> High resistive electrodes : Glass or Bakelite (102 — 10%3 Q-cm)
with 2 mm gap.

» Constant and uniform electric field (E ~ 5 kV/mm) is maintained.
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Pickup strip (Y) Spacers Insulator

Schematic of the RPC
» RPCs are widely used in High Energy Physics experiments.
» Excellent time resolution (~ 1 ns).
> Relatively simple and cheap construction.
» Good efficiency (> 90%).

» Two dimensional readout system.
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Motivation

o SFg - An electronegative gas to supress the streamer signals.

o i-C4Hyg - A quencher to reduce the production of secondary
avalanches.

o A slight variation in gas compositions could rapidly change the
performance of RPCs.

o Monitoring of gas mixture is done by checking RPC performance
at various gas mixture compositions.
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Experimental setup
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Calibration of MFCs
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Effect of SF¢ gas variation on the performance of
RPCs
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Mean and Sigma of Charge.
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Time resolution
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Efficiency
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Conclusions

» The avalanche signal charge is 1.25 pC for 0.3% flow rate of SFg,
and it decreases with increase in the concentration of SFg.

» This is due to capture of electrons by SFe.

» Larger fractions of SFg severely reduces the the efficiency.
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