Performance evaluation of recoil electron track detection with
an electron tracking Compton camera using an SOI pixel sensor
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We developed an electron tracking Compton camera using XRPIX2b semiconductor sensor and
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CsI(Tl) scintillator to verify the recoil electron detection performance of the XRPIX2b for sub-MeV gamma rays. 0t prrerrerereey KL MPA nd NTEGRAL e
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Using this prototype, we measured the 22Na of a 511 keV line gamma ray source and confirmed imaging of the
recoil electron tracks. We verified the imaging capability for various gamma ray scattering angles and show the
comparison with Monte Carlo simulations.
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Spectral observation of sub-MeV line gamma rays is important in
astrophysics, such as elucidating the origin of elemental synthesis. However, observations in this energy band _
have lagged by some decades because of difficulties in removing considerable detector background with a e T
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conventional Compton camera. One of the solutions is an electron tracking Compton camera because it enables e
high background rejection by detecting recoil electron tracks. Electron tracks detection in the sub-MeV region has frgtr’]f'E;}iest%;a}’aesnasg’;ﬁgv';”es
not been demonstrated with this camera. Therefore, we developed an electron tracking Compton camera using a 20147 , E. Churazov et al.,2014

high energy resolution semiconductor sensor for sub-MeV.
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- We succeeded in imaging recoll electron tracks in 511keV. Comparison of the measured and the simulated gave almost equal results.
This confirmed that the prototype was working properly.

- The difference in 90 degree scattering in the phi distribution is thought to be because the diffusion effect of the electron cloud in XRPIX2b sensor
was not included in the simulation.

- Considering the phi distribution and track length, this prototype with 30 um pitch pixels cannot correctly specify the recoil direction if
the scattering angle is less than 45 degrees, that is, the track length is less than 100 pm.

- In the future, the track detection performance of rotation angle and depth angle will be confirmed.



