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The first gravitational wave was detected from a binary black hole merger and a binary neutron
star merger on September 2015 and on August 2017 by the gravitational-wave detectors on the US and Italy.
The Novel price in Physics on 2017 was awarded to the direct detection of gravitational wave. Since
the sensitivity of the gravitational wave detectors are improving year by year, we need to promote for
the search of the electromagnetic counterpart of gravitational-wave sources.

The goal of this research project is to develop a high sensitive wide field of view X-ray telescope
utilizing a newly available X-ray optics called “lobster-eye” optics. Since the location accuracy
of the source determined by the gravitational-wave signal alone is around ten square degrees and hundreds
square degrees, it is difficult to search for the electromagnetic counterpart using the current
facilities. However, if the X-ray telescope which combines lobster—eye optics and X-ray imaging sensor,
it is possible to proceed for a wide field survey with a good sensitivity in X-rays. In this project,
we aim for investigating a fundamental characteristic of lobster—eye optics.

We purchased the lobster—eye optics from Photonis Inc. Its size is 40 mm x 40 mm x 1.2 mm with
a focal length of 300 mm. The pitch size is 25 um and the optics has a squared hole in a size of 20
um x 20 um. The open fraction is about 60% 80 nm Aluminum is coated at the surface of the optics
for a thermal protection. First, we use an optical lazar to investigate characteristics of lobster
eye optics. We use two lenses to expand the size of the optical beam and make it parallel. We
successful ly focus the input paral lel beam using the lobster eye optics. We also obtained a cross—armed
image which is a characteristics of the optics. The angular resolution of the obtained image is around
a degree which is ten orders of magnitude worse than what we expected. However, we believe this is
because of our issue in the setup of the incoming light such as an inclusion of non parallel |ight.
We will improve the setup and re—do the measurement. Furthermore, we will also work on radiating X-rays
to the lobster eye optics in near future







