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Study on the performance of resistive plate counter made of different glass
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Abstract Background: Resistive Plate Counter (RPC), which is of good performance at low cost and is suitable for
large area production, has been proposed as the veto detector for Jiangmen Underground Neutrino Observatory
(JUNO). However, RPC made of float glass is fragile and susceptible to damp and corrosion in underground
experiments. Purpose: This study aims to improve the performance of RPC to enhance its stability and lifetime.
Methods: Three RPCs made of three different chemically strengthened glass are tested with cosmic ray. First of all,
the properties of these glass were studied to show its high-strength, corrosion-resistant, high bulk resistivity. Then the
variation of detection efficiency, single counting rate and dark current curves of RPCs are verified in avalanche mode.
Results: The test results show that the chamber’s efficiency is between 90% and 95% and the single counting rate is
at a relatively low level. Conclusion: RPCs made of chemically strengthened glass works well due to the high bulk
resistivity. In order to reach plateau operation, higher voltage is required for RPC to suitable working in a very low
rate background experiment.
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Table 1 Properties of different glasses.
Wers R RFHZE@25°C) bR JE R Rtk
Glass type Resistivity Standard size  Thickness  Attributes
/Q-cm / em? / mm

s E 6.1x1 014 1244x1092 0.7 =¥ F High strength
Reinforced glass
RAEIEYIH 8.7x1 014 1244x1092 0.7 ATt TR B ik
Gorilla glass Damage resistance, acid and base resistance
BF33 BiH4 ~1015 1 150x850 0.7 MR E e P UG B
BF33 glass High chemical durability, excellent mechanical strength
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Fig.2 Cosmic ray test setup.
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Fig.3 Efficiency for RPC made of strength and gorilla glass.

040402-3



o R

2016, 39: 040402

ME 3 AT CUE H, AN B RS SRR R B RS 1
EAR R A ZE 400 V, FIETE 11.4kV RAPEIX, 2L
FN 94%, TMJEHLE 12kV BIAFEX, %KL 92%,
FHLLETE, BUAFFXPHEZERE 600V 4. H
T REFE B 1 FE P R B LU AN AL B RS 1K /=7, RPC 1)
REBIARIER TR0 &2 S g, Fik
KIESE DL TS RPC ¥ AT B e 2 L AN AL B3 RPC 1 o

1.0,

A A AAaa 4

< < <
= =N )
T T

Efficiency / %

<
)

A

0 . . . . . L L . .
74 76 7.8 80 82 84 86 88 90 92 94
Voltage / kV

[ 4 BF33 37 RPC 2R il 45 5]
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Fig.6 Dark current as a function of high voltage. (a) Reinforced glass, (b) Gorilla glass, (c) BF33 glass

040402-4



SRR AN TR S5 R ) BEL PR PRI 2 1k RERIT AT

4 L5E 4

RS n R E RPC 7T LUR 7%
TREE IS RPC 5y M 5y 52 JE5 il i) e jet, I HL 2
BF33 SR BT N T o 8 1 Hofi] B ) B35 RPC
VEREW TS5 A B, X =M RIS A RIEFIITERE. 5
AT r B AR, S EORCR BIIA PR X 7 E s
(1 L A RGP DX AR 1 T B, (ER AT DUAS BRIR
F BT B RN R UL . XM i FEL BEL B3R 1) B ) RPC
Rl ) T RA RIS N T, Ll b ilrse 4
6y R BRI BRI S0 A5 R S5

Sk

1 Li Y E. Overview of the Jiangmen Underground Neutrino
Observatory (JUNO)[J]. International Journal of Modern
Physics Conference Series, 2014, 31: 1460300. DOI:
10.1142/S2010194514603007

2 Santonico R, Cardarelli R. Development of resistive plate
counters[J]. Nuclear Instruments and Methods in Physics
Research Section A, 1981, 187(81): 377-380. DOI:
10.1016/0029-554X(81)90363-3

3 Vincenzi M D, Hull G, Mari S M, et al. Study of the
performance of standard RPC chambers as a function of
bakelite temperature[J]. Nuclear Instruments and Methods
in Physics Research Section A, 2003, 508(S1-2): 94-97.
DOI: 10.1016/S0168-9002(03)01284-1

040402-5

Datar V M, Jena S, Kalmani S D, et al. Development of
glass resistive plate chambers for INO experiment[J].
Nuclear Instruments and Methods in Physics Research
Section A, 2009, 602(3): 744-748. DOI: 10.1016/j.nima.
2008.12.129

Corning gorilla glass provides outstanding performance
and durability, with distinct advantages over other
materials[EB/OL]. [2015-12-5]. http://www.Corninggorill
aglass.com/en/technology/technology-overview
BOROFLOAT-Inspiration  through  quality[EB/OL].
[2015-12-5]. http://www.us.schott.com/borofloat/english/
production/index.html

L2, JEHE, Xk, . RIEARGURERI & i o
i Je MR R R (). = RE L S R, 2001, 25(9):
898-902. DOI: 10.3321/j.issn:0254-3052.2001.09.016
MA Jingguo, BAN Yong, LIU Hongtao, et al.
Construction and performance test of a large area RPC
module[J]. High Energy Physics and Nuclear Physics,
2001, 25(9): 898-902. DOI: 10.3321/j.issn:0254-3052.
2001.09.016

Callier S, Dulucq F, de La Taille C, et al. HARDROCI,
readout chip of the digital hadronic calorimeter of ILC[J].
IEEE Nuclear Science Symposium Conference Record,
2007, 3: 1851-1856. DOI: 10.1109/NSSMIC.2007.
4436518



