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The D22 detector project (2000-2004)

The D22 SANS Multiwire Proportional Chamber 
was made with 2 orthogonal frames of sensing 
wires with 7.5 mm pitch. 
The detector dead time was about 1 microsecond 
due to the coincidence time  of the signals of the X 
and Y wire planes,  the shaping time of the 
amplifiers and the communication time of the
data acquisition system
Max counting rate: few hundreds kHz

The new one (viewed from the front side)
f Shas been made of 128 independent  PS 

counter tubes (Reuter Stokes)
Position measured by recording the signals 
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on both ends of the resistive anode
increased counting rate

TECHNI 
(FP5)
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The Multitube detector (2001) Patent protected

A Multitube detector works the same 
way as an arrangement of PSCT, but 
its fabrication is different : the tubesits fabrication is different : the tubes 
are welded on a common gas vessel 
on both sides. This detector does not 
require the precise mechanics of arequire the precise mechanics of a 
multi-PSCT arrangement.

MT32 prototype 32 tubes, now at Saclay

Tubes of different diameter
can be made, from 1 inch to
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4.5 mm, length vary from 25 cm
to 5 m.



The IN5 project (2005)

12 modules of 32 tubes each, 3 m 
long 1 inch diameter (384 detectors)long, 1 inch diameter (384 detectors)
Total surface 30 m2 (2,5 m2 per 
module)
Volume 3He:  2850 l
Volume CF4:  570 l
W i ht 3500 KWeight: 3500 Kg
Resolution : 26 mm x  ~26 mm
Radius of curvature : 4 mRadius of curvature : 4 m
4 km of SS wire (25 µm)
3500 nuts and bolts
1000 amplifiers
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The 12 modules are installed in the flight
chamber, while the electronics is mounted 
outside, in air
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Technical challenges:Technical challenges:
• Tubes welding
• Gas tightness
• Electrical connections

D t t i• Detectors in vacuum
• Quality control

Management challenges:Management challenges:
• Lab equipment, production tools
• Orders following
• Safety issues• Safety issues
• Project time scale
• Detectors handling
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Every module is tested
for gas tightness and 
deformation  under the
gas pressuregas pressure.
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All the test  parameters are 
recorded in a spreadsheet
for a complete following of the
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Diffraction pattern from aYttrium Iron Garnet Powder Sample

25 x 30 cm2 beam stop
Angular coverage: - 11.5 to 140 degrees
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Angular coverage: 11.5 to 140 degrees



The Al Multitube
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Grooves machining generates an insulating 
layer inside the tubes which causes charges to
accumulate on the inner surface. As a result, 
the gain drops rapidly with a time constant0 50 100 150 200

Channel

the gain drops rapidly, with a time constant 
proportional to the neutrons flux.
An additional surface treatment (polishing + 

i id ) ll l h bl
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anti-oxidant) allows to solve the problem.Problem of charges accumulation
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The Figaro detector (2006)

Fluid Interfaces Grazing Angles ReflectOmeter
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Al Monobloc design:
64 square channels machined by wire 
cutting, 30 mm long (25 mm active),
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cutting, 30 mm long (25 mm active), 
7 mm side
0.05 mm thick walls



The detector can be rapidly assembled (no 
welding) .
Figaro has now been tested on the ILL CT2Figaro has now been tested on the ILL CT2 
test beam and is waiting to be installed on the 
instrument at the end of September for the

i i i h f h jcommissioning phase of the project
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Uniform irradiation through a 2.5 and a 2 mm
Cd slits
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Conclusions

Multitubes detectors have proven to be a very valuable solution for several
instruments, with rather varied requirements.
It is now a fully mastered technology, allowing the construction of systems
that can satisfy the requirements of different instruments type, namely  
modular onesmodular ones. 
The Al version of the Multitube opens possibilities for further development; 
it offers all the advantages of the stainless steel Multitube solution, g ,
plus an extended robustness, reduced beam absorption, especially at the high
wavelengths used in reflectometry .
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