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= 2 Tamara+ 2009 (ApJL 705, L62)
Hitomi collaborations E% AE=150 eV
2016 (Nature, 535, S 3
X O AFE = 5 eV

Mitsuda+2012 117)
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X-IFU (CNES, SRON,

High-resolution spectroscopy ATHENA (ESA, 203X) CNRS, JAXA NASA, )

ASTRO-H(2016), XRISM (2023)

Structure formation
feedback and Black hole

S Barret+201 8
>XS detector 3k pix TES + TDM

. High-resolution spectroscopy & Wide FOV
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Hitomi collaborations 2016 Cui+ 2020 sDIOS (HA, 203x)

(Nature, 535, 1 17)
FeXXV Ka. _ ect . ] \ \
/’ an Xoray CCD |k pix TES +FDM
Structure formation, \
Missing Baryon |00k pix TES + MW FDM

Tamara+ 2009 (ApJL 705, L62)
Yamada+ 2018
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AE =5¢eV
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Time Division MUX
(TDM)

NIST

RTEIRFBICTVTIV

Pros

* TES bias are not modulated
(DC bias)

» 1 SQUID/pixel +SAA/
column

Code Division MUX
(CDM)

NIST

J—RZzEFRITH YT

* No SQUID noise aliasing
- TES bias not modulated

MHz Frequency Division MUX

(MHz FDM)
JAXA, SRON

FE13 D BRI TR

« 1 SQUID/column
* No SQUID noise aliasing

Microwave (GHz) Frequency
Division MUX
(MW FDM)

NIST, AIST-JAXA(-SRON)

h-wave tones

Fre quency com bs _ | ! . M

eeeeeeeeeeeeee

vvvvvvv

((((((((((((((((((((

Feedline HEMT amp

T > s

‘ RE-SQUID i Variable inductor
= & - ‘ ? :gL(@)

......................... ﬂ (S_O
A SQUID Modulation Signal )

* TES bias 1s not modulated (DC bias)
* A large MUX factor possible
* No SQUID noise aliasing

« N SQUID/column
« VN SQUID noise aliasing

* 1 SQUID/pixel +SAA/column
* Possible code / pulse-shape
mixing

« TES bias modulated (AC
bias)
» LC-filter necessary
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Thorium TES 7O 17 ~
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4 inch Si wafer 4—60()ur: |
M ESiO2/SINAEE = DRIE, WET etching oputtering
o Wet etching
Al wiring » Au absorber Membrane
Membrane

< &«
Al wiring AU

Sputtering EB vapor deposition DRIE etching

Wet etching lift off 9
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