Microstrip Detectors

V. Wintenberger

C. Fermon

J.P. Ambroise

Laboratoire Léon Brillouin, Saclay.

Low cost 2D small detectors for large systems.

We limit ourselves to 2 kind of detectors :

200x100 mm vertical or horizontal 

and 300x300 mm (Techni project).
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Mechanics

UHV technology :

Inox container + aluminium window.

Metallic Gasket (Al or Indium).

Pumped at 200°c in the factory for 5 days before the mounting.

Base vacuum 10-10 mbar.

Critical points : 

the quality of electrical connectors.

Maximum pressure for 200x100 mm : 14 bars.

Microstrip plates :

Classical design with a period of 0.5 mm.

The work by charge division principle :






Ionic glasses.

Rather low cathode-anode voltage.

No oxydation observed after 1 and half year of working.

A effect of charging when the flux is higher than 

5 103 n/mm2/s.

There is a screening of the field and a reduction of gain.

Solution : we are testing the use of a very thin semi-conductor layer (doped silicon) to create a surface conductivity of about 100 MOhms/cm

Pumping and filling 


100°C of warming with pumping during 8 days after the mounting.

2 cold traps for gases :

LN2 for He3  
LN2 + warming for CF4

Electronics

Home made electronics.

X detection


Y detection


Cathode



Integration


X,Y detection and integration are in the detector back box.

3 output signals : analog X, analog Y and cathode signal.

On a rack : 1 card for X and Y digital conversion (12 bits).

The electronic resolution is arbitrary 

The LLB acquisition systems (Koskas) accept 18 bits of address with a 5MHz counting capability.

Several detectors can share the same acquisition card by writing data on a bus, equivalent to a data PC bus.

Applications

Spin polarised reflectometry

Maximum flux : 5 104 n/s

Only one 2D detector 

Points : 512 horizontal and 32 vertical are enough.

Real resolution about 1.2-1.4 mm. Half width 0.7 mm.

Small linear corrections at the 2 ends of the detector and a small deformation of peak shape due to electronic noise (main limitation of the resolution).

Useful surface 185mmx95 mm.

At 4 A, efficiency>95%. Curves identical to single detector measurements. Noise lower, very low off specular noise effects.

A small degradation of the resolution due to the large vertical divergence if there is a tilt misalignment of the sample.

Large detector for disordered systems diffractometer (7C2)

15 identical detectors for covering 140° under construction.

1D configuration but all the detectors are bidimensional for the out of plane corrections.

Mounted with 256 points horizontal and 64 points vertical.

4 bits are used to sign each detector.

14 detectors are connected to the same acquisition card and the central one (in the direct beam) is separated.

The wavelength is 0.7 Å. pressure of the detectors is 12 bars and detecting gap is 30mm.

The resolution is not critical, 2mm is enough.

Future.

30x30 cm² detectors for spin echo and ultra small angle scattering.

· Problem of fabrication of the microstrip glasses not solved until now. Lithography is much harder when the size is increasing.

IMT is able to produce sizes of 20x20 cm² maximum.



 

Another solution : combine charge division in one direction and wire by wire detection in the other one with 30x5 or 30x10 size glasses







Advantage : only 1 side coated.

· Delft development of integrated preamps tested.

Pumping and filling system.





Mechanics made by MECA2000


(UHV company )





Assembly in clean room.





Microstrip plates built by IMT (S)





Ceramics and 


Contacts (home made)
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Analog operation


(A1-A3) (A1+A2+A3)
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