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MEASUREMENT
Gas gain of M-M SGC exceeds 18000

for 10U m gaps
The gain isafunction of multiple grid potentials.
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Pulse Height Spectrum for 6keV X-rays
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Obtained energy resolution was 14.6% FWHM.
(Gas gain =3000)



Hy Readout from individual cathode strips
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Counting Rate > 108 cps/mm?
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Results from X-ray measurement
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4.5mm pitch Beam scan image
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NOP port @JRR-3
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Counts per channel
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NOP port @JRR-3
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MSGC

in collaboration with Futaba corporation
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10cm x 10cm / 400um anode pltch version




Assume: Active area ~ 10x10cm, anode pitch ~ 400um

high low

500 4
~500um ~1300um
~1MHz ~100kHz
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X

Global position

P

- . 1
Local position 4
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Global anode
Local anode E

Cathode

divided one anode strip into two

strips > TWO Signals
In the same time.

-> each anode will
accept a half of total
charges.

Number of position per readout line =

(Global x Local )
(Global + Local )




Reconsideration of Linear PSD

« Replacing wire with high-tech plate
e Easy to maintain

Tube(diameter:G-lOmm)—\ )

sealed gas mixture

¥ 1D-MSGC

(thickness:0.5-
1mm)
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e 60Ccm 1.5 M-MSGC

Gas gain ~ 6000
Global resolution ~ 5.2cm@14keV X-rays
Local resolution ~ 2.34mm@14keV X-rays

350
300
S 250
[y
oS |
= 200 —e— Global
o
E‘ 150 —8— |ocal
5
o
S 100
50
0
0 5 10 15 20 25 30

Position (cm)




0.3mm

1.2e-007 T T T T T T T

-
"EHELT!:I' —_—
1K1

18-D37 |-

Be-008 -

Ga-0048 |

AMPLITUDE

te-008 +

2a:-004.

u___E_J.: i i ] i i i T

«1 a 1 2 3 4 5 B )
PIXEL MLUMBER



GLG principal test
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GLG principal test
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GLG principal test
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OPeriodical change on Local side correspond to Global pitch.
OPrincipal of GLG method was confirmed.
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Resolution evaluations

®The peak of
energy spectrum
shifted of cathode
about 55%

®Local resolution

~ 3.75 mm.
® :

= Local Position
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Position (mm)

***Global resolution # Global pitch(35mm)




The shortcomings

» Slow rise time

- High capacitance and high resistivity.
»Low Global resolution

- Limited by signal to noise ratio.



To overcome the shortcomings

» Slow rise time - High capacitance and resistivity.
- Reduce resistivity of electrodes

»Low global resolution - Low signal to noise ratio.
- Increase gas gain

OR



To overcome the shortcomings

» Slow rise time - High capacitance and resistivity.
»Low global resolution = Low signal to noise ratio.

--Divide the cathodes into two groups--

Local cathode group 1 Local cathode group 2
Anode

LLLTAMALL LAY
I,

Global cathode group 1 Global cathode group 2
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@ 700 um
JAERI JRR3
SHe(0.5atm)+ CH4(2.5atm)
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Neutron test of the new pattern plate

1mm dlit
Irradiated at NOP port in JRR-3
3He(0.5atm)+ CF,(2.5atm)

LocaI position

Cathode signals were
normalized by the anode signal
for position determination
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Position resolution: local 3.6mm

global 74mm



Analysis of the position resolution deterioration

Position:Local vs Global

X+Y= Const.

L ocal position

Anode

Charge splits asymmetrically?

HV
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Correction of the asymmetrical component

- Position:Local vs Global

Projection: :#7%
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Global resolution = Global pitch(32mm)

Local resolution became 1.2 1.6mm with the same correction

Easier method for correction?: calculating the ratio of two global cathode signal

(Now, ratio to anode signal is used for position determination )



M-MSGC
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