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High Rate Gas Detector For Soft X-Ray Microscopy

Fast shaper output after pole-zero  Images taken at beam-line X1A of
adjustment for positive-ion tail NSLS using new detector
cancellation = b
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Image of te§st pattern with C, X-rays.
Lines on mask are nickel, width near
center about 25nm
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Component Parts of the Curved Blade Detector
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PArALLAX REDUCTION TECHNIQUE
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Detector Responses to Collimated Beam at Various Incident Angles
(5.4keV x-rays, Xenon+10%CO2, 1.27cm Gas Depth, 18cm focal length)

—Flat Field
0° = Spherical Field
2° 4°
6° o
z : :
g 10 FWHM = 180un]|
8 o
= 12
o
.2
b
=
<
=~
FWHM = 600u
0 1 2 3 4

Radius [cm]




wnf

Lot

wd/A% 0042
=X0W?3

(o

wa/An 00y |

=X0W3

(q

wa/A4 0|

=%x0wW3

(o

0z

0]4

09

wr

oct

w!

00Z -

00Z

wn
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An 1nteresting property of Micromegas is that
small variations of the amplification gap, due to
mechanical defects, are compensated for by an in-
verse variation of the amplification factor. As
shown 1n Fig. 2, for a given voltage applied in
a thin parallel-plate chamber, the gain as a function
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Fig. 1. Micromegas electric-field map.
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Figure 34 Electric field and equipotentials lines in the gas electron multiplier.

with the transfer field; the balance is collected by the lower GEM electrode (183).
The large increase of charge at the highest fields corresponds to the onset of charge
multiplication in the transfer gap. The current caused by positive ions is divided
between the top GEM and the drift electrodes; its constancy demonstrates that the

" true gain is unaffected by the value of the transfer field. Similar measurements

provide the effect of the drift field in the collection efficiency, or transparency.
Single and double GEM detectors with PCB readout have been extensively
tested in the laboratory and in particle beams (184). Figure 39 shows the large

 efficiency plateau and the position resolution as-a function of voltage obtained

with a double GEM device. " - _
In this mode of operation, the signal detected on the strips is entirely due to the
electrons collection, without a slow ion tail, and is typically a few tens of nanosec-

~onds wide for a 1-mm-wide gap. The method can be extended to obtain a projective
two-dimensional readout, using double-level thin polymer foil with pads or strips

intercénnected in various patterns (see Figure 40) as pick—up':' electrodes (185):
Both readout electrodes are kept at ground potential, giving the double GEM a
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GEM / SU8 - Electron Microscope Photographs (2)
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Preliminary Results from the Pin Array (mi PA)

Anode Pulse Height Spectrum
Collimated 5.4keV x-rays
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