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We propose a new type of astronomical X-ray interferometer consisting simply with a grating a pixel detector. We started an experiment in our laboratory using a
microfocus X-ray source, 4.8 um pitch 17 um thick Au X-ray absorption grating, and a XRPIX2b detector with a pixel size of 30 um. We employ the charge sharing analysis
to obtain sub-pixel positional resolution and detected the interference fringes with a magnification factor of 4.4. Our final goal is, however, parallel X-rays from celestial
objects, and thus detectors with finer or comparable position resolution as the grating pitch is required. To meet this requirement, we have recently introduce a CMOS
sensor GSENSE5130 developed by Gpixel inc. with a small pixel size of 4.25 um. This device is designed for visible light application, but we find it is sensitive to X-rays.
Energy resolution of about 240eV@5.9keV at room temperature is obtained. We present the current status of these preliminary experiments in our laboratory for MIXIM.

B Experiment a SOl CMOS detector: XRPIX2b B X-ray irradiation to CMOS Sensor GSENSE5130

Microfocus X-ray source + 4.8um pitch Grating + 30pum pixel XRPIX2b We have introduced a CMOS sensor developed by Gpixel inc. with a small pixel size
of 4.25 um, GSENSE5130. GSENSE5130 is a front illuminated CMOS for visible light
application and has micro lenses on chip. Digitized high gain and low gain data are
output simultaneously from the chip. Two shutter modes, rolling and global are
selectable, but we drive it with the rolling shutter mode.
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Grating Windows PC €valuation board pixel size: 4.25 ym
, - "* d=4.8 ym pitch 5128 x 3004 pixels
Microfocus X-ray source l RN\ P ~ open frac: 0.5 We first irradiated the sensor with 5.9 keV and 6.5 keV X-rays from an Fe-55 source
spot size ~ 4 pm xyz stage to fold grating 17 pm thick Au and found that the sensor detect X-ray photons at room temperaure, open air.
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The period of X-ray T_albot int_erference fr_inges @R =235mm is expectgd to be O._7 I Preliminary Evaluation Of GSENSE5130

pixel ( 21 um). To obtain sub-pixel resolution, we employ the charge sharing analysis. _ _
The energy resolution of GSENSE5130 at room temperature was evaluated with
single pixel event spectrum for the Fe-55 source. The quantum efficiency (QE) of the
. Char ge Shari ing AnaIySIS for SUb'plX resolution device was measured by irradiating the Fe-55 source to a CdTe detector.
Assuming GSENSE5130 has a 1 um thick dead
X,,X,: pixel center Mn- Kc| 5.9keV Iayer (micro lens), the depletion layer in which

Xg: centroid in double event region
PH,,PH,: pulse height in each pixel

We detect each event of X-ray photons. Y
When an X-ray photon is absorbed near
the boundary of two pixels, the charges
generated by the X-ray event spread to
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XRPIX Image R=42mm, 25x mag \We used the W-L3 emission line (9.8 keV) for analysis. We
]l mlmﬁl%l%!”m selected the X-ray events of which PH= 65 ch to 80 ch, I Imaglng Experlment USlng GSENSE5130
° We took X-ray images (not necessarily the Talbot interference) from the

corresponding to 8.8 keV to 10.8 keV. The distance from the
source to grating is set at R=42mm, 102mm, and 235mm.
-3 "N"m"m"m"mm “l Iy - - - micro focus source through the 4.8 um grating. Magnification factor Is 19.
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. R=235mm is the distance with which the Talbot interference
condition is satisfied.
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In this experiment, magnification of factor 4.4 helps us to With this measurement, we evaluated the spot size g, 7 l M\ ﬁ | H(
detect the X-ray interference fringe. X-rays from celestial of the microfocus X-ray source tobe 6 =1.7 um (4 £ jojjjf\ 2( | L ! ‘ (H | 1
objects is parallel, and no magpnification is expected. We I Sum ma ry Hm FWHM), which is consistent with the datasheet. g - | | MMMW
thus need finer pixel detector of whch pixel size is similar - T T T

or smaller than the grating pitch. We obtained the X-ray Talbot interference fringe with a 4.8 pm grating and 30 um pixel XRPIX2b with a magnification

R f factor of 4.4. We then introduced a CMOS sensor GSENSE5130 with a small pixel size of 4.25 um. GSENSE5130 can
I e er en Ce detect X-rays at room temperature. The energy resolution is 240eV@5.9keV for single pixel events. We evaluated that
: GSENSES5130 has 1 um thick depletion region and 26 um thick sensitive region. We obtained X-ray images through the
1]Hayashida et al., 2016, SPIE proc., 9905, 99057 _ _ L2 .
[11Ray b grating using GSENSE5130. We have performed parallel X-ray beam irradiation to GSENSE5130 plus grating at BL20B

2]Hayashida et al. P62 this conference
[2]Hay of SPring-8. X-ray polarimetry was also tested. The results will be shown later.



