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A Novel Method for Sub-Arcsec to Micro-Arcsec X-ray Imaging : MIXIM
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We invent a new type of X-ray imaging system, Multi Image X-ray Interferometer Module (or Method or Mission) : MIXIM. MIXIM employs only a
grating and a pixel detector, not mirrors. Baseline is a multi-slit camera. Stacking the multi-image provides the profile of the source. Key of the concept is
to select the X-ray events of which energy satisfies the Talbot interference condition. We succeeded in obtaining the 1D image profiles for the X-ray energy
meeting the Talbot interference condition at experiments in Synchrotron facility SPring-8. The image profile width obtained was 0.55” at z (grating-
detector distance) of 46cm, suggesting Chandra resolution with a very small satellites. The width obtained is 0.08”, the best angular resolution so far
achieved with astronomical X-ray imagers (to our knowledge). We also succeeded in obtaining the 2D image at z of 8.67m.

Important aspect of MIXIM is its scalability. We show possible examples of the mission format, from Sub-arcsecond X-ray imager on very small
satellites, 0.01 arcseconds X-ray imager parasite on 10m satellite or 10-100m free flyer for direct imaging of AGN torus, and micro-arcsecond X-ray imager
to obtain color-images of black hole event horizon with million km formation flight.
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« Multi slit (pin-hole) camera using the Talbot effect.
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MIXIM-L (c.f. Utley+ 2019)
1. Is MIXIM interferometer?

In the sense that the Talbot Interference c |[}dmon is the gey
Multi slit camera employing the Talbot interference may
appropriate.

I Targets >mCrab nearby AGNs Imaging+Polarimetry I

MIXIM experiment is first enabled with introduction of small pixel size (2.51m) CMOS
detectors, which were originally designed for visible light, but we found they can be used for
X-ray detection, surprisingly at Room temperature.

Small pixel size also enables us to use them for Photo-electron-track X-ray polarimeter.

MIXIM does not have collecting power.
Targets are limited to bright sources.

Ex=12.4keV 2. Whatis the FOV of MIXIM.
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