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First result of a new MSGC design based on
Cr/Al electrodes readout by charge division
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» 2-dimensional neutron detector dedicated to
reflectometers

» Designed for high count rate and high spatial
resolution
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Design: Material:

64 individual anode strips, S8900 plate, Electrodes= 1000A
2500um pitch, Al on 2000A Cr

Anode width = 15um,
Anode-Cathode gap = 300um,
Anode length = 173.7mm

Cathodes (Cr + Al)

Anode (Cr + Al)

Side view
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» Signals are read via 64 individual Anodes (0V)

» Negative voltage applied on Cathode
(-1.5kV to -1.8kV)

» Charge Division Method ->| Position
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( Q (left) + Q (right) )
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@5{ Chamber inside set up
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e Drift :-2.5kV
» Guard ring (to avoid edge electrical field distortion )
» Conversion Gap : 30mm
» Gas 3He(2 bar) + CF, (3 bar)
~ 67.05% of efficiency (A=2.5A,10mm Al window +30cm Gap of 3He )

HV-
Drift

Plate (S8900) Frame ( at the same
potential of V cathode)
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Nﬁﬁ{ Experimental Set up
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» CT1 at ILL wave length =2.5 A




Nggg Experiments-1
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» Basic operation: An Anode Strip iIs measured

Bidim200

Slit is horizontal




Nﬁﬂ First Operation
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Direct Beam
Vc=-1.6kV,vd=-2.5kV

12000

10000 A

Threshold 51ch f \
8000 (766“1\/)

6000

—J k FWHM
ol b

26.7%

.
T T T T T - 1 1

) 50 100 150 200 250 300 350 400

Data acquired by MCA (600nsec shaping time Amp)



Nggg Experiments-1
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» Counting rate : Measured by An Anode Strip

Bidim200

Slit is horizontal

Attenuator (Plexiglass)




ill Counting rate

NEUTRONS

FOR SCIENCE [counts/mm/anode]

100000
%\ ——235U
. —~— = Direct Beam
'E == Bidim 200 -1.6kV - 2219k HZ/mm
g 600NnsecAmp
Wl
1000 Cf. Monitor(235U)
T~ ~ 22.9k Hz/mm
—
100
0 2 4 6 8 10 12

Plexi glass thickness [mm]



/[ §
NEUTRONS
FOR SCIENCE

300
280
260
240
220
200
180

Peak channel

160
140
120
100

Counting rate
Space charge effect

Peak shift
6mm
k‘jmm
\@m\m
-*Z\I'Ilm\
S~—_ Plexiglass
T~ Omm
\.‘
5000 10000 15000 20000 25000

Count rate [Hz/mm/anode]

D



/[ §

NEUTRONS Experiments-2

FOR SCIENCE

» Spatial resolution

Slit is horizontal

Data
acquisition
System



'.ll Spatial resolution

e Data acquisition

2.5mm pitch

n 3 neighbouring channels data are acquired

L *Middle channel (b) is triggerd
173.7 ®
eng melemkeekle BN L ess Coincident event on neighbouring
" through  channels (a&c)
5mm slit
YYY =) Only triggered channel (b) is used for
position calculation

Front view




'.ll Typical signal
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» Position calculation = (Q () + O (ight))
f\ >gNeutron event _/\
Q (left) Q (right)
AmplifierLeft 20 ANOde A rblifierRight

Amount of Charge Q = = fAV dt ;&

A Poor S/N ratio - Q integrated signals gave worse resolution

Instead of integration, pick up

_ the Max value of the signal ‘ﬁ\v max

N




'.ll Spatial resolution
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ovscenc: . Beam collimated with 0.5mm slit
@0 Vc=-1.6kV i Ve=-1.7KV |/ Vc=-1.8kV,
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Saturated signal is taken for the analysis . gn oo
Even emitted these saturated signals,
spatial resolution is not improved. S e
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