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The observation of polarization in X-ray/hard X-ray region brings us
invaluable information such as space—time curvature near black holes,
radiation mechanism of pulsars and magnetic structure of supernova
remnants. Further, it is also useful for understanding the radiation
mechanism in gamma—ray bursts. However, the observation for polarization
has been rarely carried out for about 30 years since the observation of
the Crab Nebula in X-ray range. The reason was due to the difficulty of
developing polarimeters with high sensitivity in X ray/hard X-ray range.

We have been developing a hard X-ray polarimeter with high sensitivity,
called as a PHENEX (Polarimetry for High ENErgy X rays) polarimeter.
This is a Compton—scattering type polarimeter, which can achieve the high
sensitivity for polarization detection of hard X rays from 40 to 200keV.
We constructed prototype PHENEX polarimeter and carried out a preliminary
observation of the Crab Nebula on Jun. 13th 2006 as a balloon—borne
experiment. We succeeded in observing the Crab Nebula for about 80minutes
and detecting the flux from the Crab Nebula with the significance of 8

o. We analyzed the data and confirmed that S/N ratio during the level
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