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HMI SANS Detector - 1.5 bar *He + 0.25 bar CF

Sphere of

ionization centroids 3
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distance from capture position [mm]



keV +

8000+

(¢

>'Gd (n,Y)'3;Gd

31.4 meV

(Jn ek 7937.1(J7"=27)
n+"Gdgs E1, M1

Y- ray cascade
[ ]
[ ]

Conv. electrons
87.3+2.5% ce/n

rel.
261.44 LR T 4+ keV intensity

M 1806 6.4%
181.93 L 173.6 24.7% ) ~1
K 131.7 68.8%

79.51 78.2 13.2%
E2 L 71.2 54.2% ) ~11.2
K 29.3 32.6%
158Gq "

R.C. Greenwood et al.,
Nucl. Phys. A304 (1978) 327.
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157Gd

Conversion electron escape efficiency

Conversion electron escape efficiency E(d) [%]

d d

E(d)=E,xe resx{l-e ™)

100 [

'Gd enrichment 89.4%
| | | |

S Sy S T
(_j_EE__: 7, A RN E el A= 18 am
A =010 nm

Sl % ==l
20077/~ HMI membrane\ .- A = 0.50 nm

{: diffractometer / ---- A = 0.41 nm

7o A =033 nm
0t | | t |

1.2 2.4 3.6 4.8
Gd convertor thickness d [ um]
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cathode
100 um

MSGC design

635 um
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. metal 2

DLC
/ coating

' Si0,

metal 1

- glass

e

DLC

coating : 0.1 um (PECVD)
Q/Q)

13-14

(~10

Si0, : 2.5-3 um (PECVD)
17
~10 Q cm

metal 1: 1pm Au

(0.03 Q2/

glass : 3 mm (B 270)
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Low-pressure 2-stage avalanche multiplication (MSGC)

-t insulating

glass

R e e N | metal 1
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Low-pressure 2-stage avalanche multiplication (MSGC)
(Simulation results)

Gains G, (parallel plate), G, (microstrip) and G =Gy x G>

105 r . —3108
UD=-800\“r )
104k 4107
2-stage gain G = G;* G,
Gr. G2 (mean avalanche charge e )’ G
10° b 1408
10° 1 . l10°

P PN ST SR SR RS T S SR SR S T SRS M
350 400 450 500
Anode voltage U, (V)

Electron number distribution q with Polya fit P(q)

10000 e e
: 0 —(1+48)q/q
 P(q) = ((1+6)q/q)® - ¢ (1+©)9/3 :

m -

£ 1000

> — 0 = 0.35

S 100k

)

0

E L

g 10F 5= 4.

E 5
0 1 2 3 4 5

total avalanche charge (:1=108 e’)




Low-pressure 2-stage avalange multiplication (MSGC)
(Simulation results)

Anode and SCP signals for Uy=400 V and d, ¢cp =50 Lm
0

s i -<2.1-100 4
0 - av. int. charge |
% :

& -4f :
2 .

Q : anode |
Il - o AR o o Gl I
= !

E | SCP
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= 4r i
8 :

> !

= .

= L A
o 2. <1.3-10°

av. int. charge;

8 10 120 |36 40, . S0
time (ns)




Low-pressure 2-stage avalanche multiplication (MSGC)
(Simulation results)

Detail of the microstrip and SCP layout
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On the high gain operation of low-pressure microdot
gas avalanche chambers

A. Breskin, R. Chechik, G. Garty, A. Pansky and E. Shefer
Department of Particle Physics
The Weizmann Institute of Science
Rehovot, 76100, Israel.

and

SF. Biagi
Department of Physics
University of Liverpool

Liverpool L69 3BX
England, U.K.

a) The Microdot photon detector

/ ;'-;Phdtqcath Ode - /i

anode (24p)

3mm

pitch 200u

buried anode readout bus (Al)

b) photon
photocathode (Cr)
1 .
A
volume
pre-amplification
E
dot
amplification j
' 3 VA
silicon substrate A



Measured MDOT single photon pulse-height spectra
30 torr C3Hg , 200 pm pitch structure
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Q [pC]

events counted

wl 1

PC: Photocathode

C: Cathode

= ol Lo T T

0



Amplification curves measured in the three operation modes

for the 200 pm pitch structures

T e \JETEe Col SEREN NN Shem NN ¥
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