Gas selection for Xe-based LCP-GEM detectors

onboard the CubeSat X-ray observatory NinjaSat ®
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simultaneous with optical and/or radio observation <- The purpose of this study is to select the sealed == Readout pads V¥ Induction|field
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Fig. 2. Appearance of the GMC

Fig.1. Schematic 3D illustration of NinjaSat in orbit Fig. 4. Top and cross-sectional view of the LCP-GEM

2. Gas Selection

3. Properties of GEM In XeArDME (75%/24%/1 %)

Requirements Measuring properties of LCP-GEM in - oA " L
- Sensitivity to the high energy X-rays above 10 keV XeArDME (75%/24%/1%) at 1.2 atm £ 20 i 290 @AVesw = 610;5
—> candidate: Xe-based mixtures @0°C, 1.2 atm (fixed) 1) Gain performance o |
- GEM gain > 300 to improve S/N ratio 2) Qain d_ependencies on the drift and induct_ion fields % o z |
N t these requirements in previous studies 3) Linearity of energy scale & energy resolution L '
0 gases me 9 P - _ 5 [ ;- - Drftfield: 4082 Viem
_ 1) Gain performance - + Induction field: 1488 V/icm -
Gain measurements . . . B R BT R T
- Gain ~ 250 at GEM applied voltage of 610 V (Fig.7) Voltage across the GEM (V)
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approximately linearly proportional to the induction field (Fig.8).
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Fig. 5 Effective gain of single LCP-GEM as a function of the applied * Nonlinearity of energy scale < 1.1% (Fig.10) ; N , — .
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Feng+19, Kaaret+19) as a function of energy Xe escape peaks for 35 and 45 keV X-rays are hidden for visibility. Fig. 11 Energy resolution (FWHM) against the X-ray energy
4. Summary -+ Properties of single LCP-GEM in XeArDME (75%/24%/1%} Reference
» Simultaneously achieves high gain (460 at AVGEM =590 V) | x Enoto et al., 2020, Proc. SPIE 11444, 114441V
- We selected a XeArDME (75%/24%/1%) @0°C, 1.2 atm and large effective area (32 cm? at 6 keV). * Tamagawa et al., 2009, NIMA, 608, 390
as a sealed gas of GEM-based X-ray detectors onboard . The nonlinearity of energy scale is less than 1.1%. * Feng et al., 2019, EXPA, 47, 225-243

the CubeSat X-ray observatory NinjaSat. - The energy resolution in FWHM is 14% at 6.4 keV. * Kaaret et al., 2019, ApJ, 884, 162




