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Development of X-ray/Gamma-ray detectors

« t&RHEICF Application study

- B2 AV E—LZE S IcIFRETTR O

non-distractive elemental analysis using muonic X-ray

- DFAR=IVY
Molecular imaging (cancer research and drug discovery)

- BEXIEFEHEHE Hard X-ray space observation
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Key technology:CdTeE{F 1% H 25

CdTe double-sided strip detector (CdTe-DSD)

> Fine Pitch < 250 ym + Large Area (32 x 32 mm?2)
» Pt/CdTe/Al structure — CdTe diode

— BWIXRLEF—DFEE
» EA Yy TR 2

— 2x128=256 channels (<< 128x128=16384)

» High efficiency <100 keV
» BV 2 — )L EENEB DL AIEEIC,

Efficiency @100keV — :
100 C T — " CdTe Diode
50 ; e with Scintillator
; s AE/E=1-2% with
60 : 4000; AE/E=3OO/O
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(Schottky barrier) Takahashi 1998, 2001, Watanabe 2009, 2011
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ASTRO-H Compton camera
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(Nuclear-Medizin, No. 4, 1969),
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Fluorescent light ~
Ke:0.525 keV

Muonic X-ray
Ku:133 keV
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3 GeV proton Graphite target

S A VUXRITR AT DEEEEER (Terada et al. 2014, Ninomiya er al. 2015)

MR I 2 A4 XA X — > (Katsuragawa et al. 2018)
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Conic pinhole (Cross section)
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HF-Lo: 31.5keV uN-La: 19.0keV
9 uB-La: 52.3keV (Katsuragawa et al. 2018)
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S 2AAUXRITTEDWTDREIEEER (Terada et al. 2014, Ninomiya er al. 2015)
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MR I 2 A XA X — > (Katsuragawa et al. 2018)

BRI 2 A XIEDIDAA—>% (Chiu et al. 2022)
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* EC Decay
X-ray emissions
Radiation Energy(keV) 1(%)
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—— F o - ]
§ § ;5 § FIGURE 1. %8Ga-PSMA-11 PET/CT scans of patient A. Pretherapeutic
100 L %_ g’ =y o tumor spread (A), restaging 2 mo after third cycle of 22°Ac-PSMA-617
;‘q g 2 E’ ;f (B), and restaging 2 mo after one additional consolidation therapy (C).
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Y : 99.8 keV (1.00%)

221Fy

(4.9 min)

l a - 5830 keV

- XERHER(F21MALD1/7 |

|-

v : 218 keV (11.44%)

217 At
(32.3 ms)

l a: 6341 keV

99.988%
a: 7067 keV

213Bj

(45.59 min)

2.2%
a: 5875 keV

2097
(2.162 min)

97.8%

3™ 1 1427 keV

Y : 440 keV

213Po
(4.2 ps)

(25.94%)

(3.253 h)

e

B~ : 1827 keV
y : 465.14 keV (95.4%)

a: 8376 keV
(Stable)
209pp
B~ : 644 keV
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SuperHERO:
Next Generation Hard X-Ray Focusing Telescope

+ EXHREDR (20—70 keV)
+ <10 arcsecond
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NASA LDB flight
(Long Duration Balloon)
2024 Proposal submission

2028 flight

PI: Nick Thomas )
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e SuperHERO: Next Generation Hard X-Ray Focusing Telescope
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CdTe-DSD
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