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Figure. 2.5: The detection method of polarization. Left: Top view of the detector, polarization vector
and distribution of scattered photon make perpendicular direction. Right: Cross section of the detector,
tracking both of scattering and absorption position of X-rays. There are other background signals shown
together.

2.4 The ground calibration with prototype detector

The detector response is indispensable to measure polarization. To make the accurate response, Geant4
simulation and good statistic ground calibration are needed, and the simulation must be consistent with
the calibration.

To examine the capability of PoGOLite, a beam test of a simplified prototype detector array was con-
ducted at KEK (高エネルギー加速器研究機構) in 2008, and this results is reported in H. Yoshida, Master
thesis (Hiroshima Univ. 2009) [4]. The detector array consisted of 19 PDCs, and was irradiated by 90%
polarized pencil beams of 50 keV. The data showed a clear polarization signal, with a measured modula-
tion factor of 34% ± 5%. This was successfully reproduced at the ∼5% level by the computer simulation
package Geant4 after modifications to its implementation of polarized Compton/Rayleigh scattering. To
examine the capability of the PoGOLite flight detector, we have performed ground calibration with a
radioisotope at Esrange Space Center (Sweden/Kiruna) in 2012–2013. The next chapter will be devoted
to describing the ground calibration with the PoGOLite flight detector.

Detail about subtracting background events, threshold settings, attitude control system, instrument
pointing, gondola and supplementary systems is written in Doctoral Thesis by Mózsi Kiss, Royal Institute
of Technology [1].
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2.4 The ground calibration with prototype detector

The detector response is indispensable to measure polarization. To make the accurate response, Geant4
simulation and good statistic ground calibration are needed, and the simulation must be consistent with
the calibration.

To examine the capability of PoGOLite, a beam test of a simplified prototype detector array was con-
ducted at KEK (高エネルギー加速器研究機構) in 2008, and this results is reported in H. Yoshida, Master
thesis (Hiroshima Univ. 2009) [4]. The detector array consisted of 19 PDCs, and was irradiated by 90%
polarized pencil beams of 50 keV. The data showed a clear polarization signal, with a measured modula-
tion factor of 34% ± 5%. This was successfully reproduced at the ∼5% level by the computer simulation
package Geant4 after modifications to its implementation of polarized Compton/Rayleigh scattering. To
examine the capability of the PoGOLite flight detector, we have performed ground calibration with a
radioisotope at Esrange Space Center (Sweden/Kiruna) in 2012–2013. The next chapter will be devoted
to describing the ground calibration with the PoGOLite flight detector.

Detail about subtracting background events, threshold settings, attitude control system, instrument
pointing, gondola and supplementary systems is written in Doctoral Thesis by Mózsi Kiss, Royal Institute
of Technology [1].
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