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We report on the development of a two-dimensional photon-counting detector based on a Micro Pixel Gas Chamber (u-PIC) for high-resolution Small Angle X-ray Scattering
(SAXS) and for time resolved X-ray structure analysis. The u-PIC is a micro-pattern gaseous detector fabricated with printed circuit board technology. In this article, the
performance of the u-PIC in SAXS experiments at SPring-8 is described. We obtained a dynamic range of over 10° for X-ray diffraction by PSLatex. The maximum counting rate
of up to 5 MHz was observed with good linearity and without saturation. For a diffraction pattern of collagen, weak peaks in high angle region were observed in one
accumulation of photons.
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Requirements for a photon counting area detector . .

1. Position resolution better than 100 pm Image distortion

2. Counting rates > 10’mm2, >1000 X MWPC (irradiated locally) a ] Target : SiO2 (110 nm, 5Smg/ml)
3. Large size of active area > 15 X 15 cm? = | - z X-rays : 13.8 keV

4. No dead region (ex. junctions) Raw data

5. Efficiency difference <1 % v'No efficiency calibration

6. Image distortion <1 % v'No image distortion

7. Operation at room temperature, low power consumption v'Proved uniformity

8. Easy maintenance

9. Low costs

Time-resolved X-ray diffraction

Changes of a diffraction pattern in 20 sec

A photon counting area detector based on a Micro Pixel Chamber (p-PIC)
has realized 4,6, 7,8, and 9.
1,2, and 5 are in progress.
3. A n active area of a p-PIC currently in use is 10 % 10cm?
A p-PIC with an active area of 30 X 30 cm? has proved stable runs.
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operated at a gas gain of ~10
Operated at a total gas gain of over 10, 000
(u-PIC 4,000, GEM 3)
Contained in a sealed vessel
Gas : Xe 70 % C,H 30 %, 1 atm
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Dehydration reaction of a pyromellitic acid hydrate occurs when heat is applying.

A weight fraction of the dehydrate, x, was observed for 20 s using a p-PIC.

The intensity 7(20, ) is expressed as I = xI, (20)+ (1-x)I, (26),where I, (20), I, (26)

is the intensity of the dehydrate, the hydrate, respectively, including a background.
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and discriminated by the ASD chips.

v'All discriminated digital signals are sent to the position encoding module based on FPGAs with
an internal clock of 100 MHz, so that the anode and cathode coincident position = (X, Y) and

the timing, t, are recorded into the memory module.
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