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[ Introduction & Motivation }

* Gas Electron Multiplier (GEM) is used in High Energy Physics (HEP) experiments as a

tracking device

— Good position resolution

(~30 pm)

— High-rate handling capability (~ 1 MHz/mm?)

* Long-term stability is one of the important criteria for any detectors in HEP experiments

— Long-term stability study 1s performed with a Single Mask (SM) triple GEM chamber

— Drift gap, transfer gaps and induction gap are kept at 3mm, 2mm and 2mm respectively

— Operated with Ar/CO, gas mixture in 70/30 volume ratio

— Irradiated with Fe>> X-ray source (~ 20 mCi) of characteristic energy 5.9 keV

* The gain of any gaseous detector increases with increasing temperature and with decreasing

pressure — correlated with T/p variation

— Normalised gain = Measured gain/Aexp(BT/p), where A and B are the parameters obtained

the correlation plot

— Temperature and pressure are monitored using a data logger built in house

* Energy resolution is anti-correlated with T/p variation
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SM triple GEM chamber under testing at
HEP detector lab of Bose Institute
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[° The effect of relative humidity (RH) on the gain and energy resolution of the chamber is studied } Schematic of the electronic circuit
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L Variation of environmental parameters, gain and energy resolution with time
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The AV across each of the GEM foils are kept at ~405 V and the chamber is irradiated continuously with 5.9 keV X-ray flux of ~ 2 kHz/mm?

Correlation of gain, energy resolution and their normalisation with T / p

— 12000 :
=S ~ gain = Aexp(BT/p)

11000(—

1{1{:-04:-:—

9000

. x2/ndf  4.933e+07 /1883

7000/ [A] 0.2148 + 0.001313

- [B]  0.03559 + 2.03e-05
EDD | | 1 | | | L 1 | | | | L 1 | | | 1 1 | | | 1 1 | | | L 1 | I 1 | A | | | 1 |

99 2995 300 3005 301 3015 302 3025
T/p (K/atm)

o
=

energy resolution = Aexp(BT/p)

Cad
n

energy resolution (%)

2 %2 [ ndf

[Al

[B]

15

Ma
n
III|IIII|IIII|IIII|IIII|IIII

42.82 + 0.2406

—0.00156 + 1.867e-05

321.1/ 1883

1 I B L 10 | L L 10
ng 2995 300 300.5 301 301.5

302
T/p (K/atm)

302.5

normalised gain

2

2 I I T T

—
o

—
on

0.8F
0.6

0.4—

ol

normalised gain

normalised energy resolution

AV 405V | |
DE_AI’/CO ......... 70/30 .................... Val'latlﬁn e 105/6 0.2

.............................................................................

1.8
1.6
1.4
1.2
1

0.8
70.6

normalised energy resolution

10.4

D

0

D.I

1 ]
[].2 0.3

accumulated charge (mC/m

D4

DE

l]

m’)

A[Computer J

T/p (K/atm)

[ Variation of normalised gain and energy resolution with humidity J [

Summary & Outlook
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* Normalisation of gain and energy resolution is performed to
eliminate the effect of temperature (T = t+ 273 in K) and
pressure (p in atm) variations.

No significant correlation is obtained with the T/p
normalised gain and energy resolution with the relative
humidity (RH).
Data taking with longer period of time is ongoing and any
possible correlation of detector performance with RH will
be investigated.
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