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1. XRISM (X-Ray Imaging and Spectroscopy Mission)
2. LiteBIRD (Light spacecraft for the study of B-mode polarization and Inflation from
cosmic background Radiation Detection




Most of the
nfrred t Long-wavelength
iilaecSpECtiLn Radio waves observable adiEatee

absorbed by from Earth.
atmospheric blocked.

gases (best
observed
from space).

Visible light
observable
from Earth,
with some
atmospheric
distortion.

Gamma rays, X-rays and ultraviolet

light blocked by the upper atmosphere
(best observed from space).
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Rotating hyperboloid
Rotating paraboloid X-ray focusing mechanism
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Contamination baffle

Reflector
Gate valve

ApA

Aperture baffle

i = 5 A X-ray absorber = Thermometer
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srs e '
X ¥y & epoxy) \
RS ) -y (epoxy) Heat is
; 5, 2 Temperature transferred

Adhesive

1711 mm

measurement unit
(Silicon Semiconductor
Thermometer)

MS vent pipe Silicon structure Heat is
(only partially shown) released

He vent pipe " ! )
(only partially shown) M g
y Low-temperature heat sink
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Neutral Fe Photoionization Fluorescence
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Target Type Obs date fexp Publications

HR1099 RS CVn 2024-03 272 Kurihara+25b 6], Kurihara Ph.D. thesis
GT Mus RS CVn 2024-08 205 Kurihara+25a 8, Kurihara PhD. thesis
o Gem RS CVn 2025-11 109 Inoue+26

AB Dor Fastrotatorr 2025-12 351

B Per Algol 2026-02 284
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LiteBIRD overview

Lite (Light) spacecraft for the study of B-mode polarization and Inflation from cosmic background Radiation
Detection

JAXA’s L-class mission was selected in May 2019 to be launched by JAXA’s H3 rocket on JFY2036

Scientific goals: create all-sky, multi-band ultra-sensitive , test
through the measurements of , and provide new insights into
cosmology, particle physics and astrophysics

, from Sun-Earth Lagrangian point L2
Large frequency coverage ( angular resolution for precision measurements of

the CMB B-modes

Final combined Sensitivity: Ll LiteBIRD collaboration PTEP 2023

E modes

Conference



LiteBIRD scanning strategy

-

Boresight 4 Spin axis A\
* 3-year survey, Sun-Earth L2 ; (period 20 ; .
Lissajous orbit or 3.3 min.) ! \
* Precession angle: o = 37.5° ,I \
 Spin angle: 8 = 57.5° I \

Sun

\ I
0 \ !
Nhit map for a
3-year survey . \ /
(Galactic projection) s /
N

Precession (anti-Sun) axis
(precession period, ~3.2 h)

Conference



LiteBIRD reformation phase

» LiteBIRD has been under

* Revisit the error budget
. )lify t 1 configuration (one single telescope instead of three; try to use existing technologies)

* Detectors to be procured by Europe
New HWP design based on stacking 6 plates in Pancharatnam configuration, providing large bandwidth

» JAXA Key Decision Point #2 passed successfully (Sept 2025)
* JAXA Mission Definition Review #2 scheduled for July 2026
* Targeted launch date JFY2036

1300 mm

. different ¢ : _ now - Aperture 500 mm
being considered, both based on single ,§ * 40-570 GHz
Crossed-Dragone reflective telescope 2 * NoHWP Transmissive polarization
) _ _ c . Spin rate 0.3 rpm modulator
* Option 1 (no HWP) requires a faster spin rate ﬁ:?:geramr
to minimize 1/f noise a * Aperture 500 mm .
: A ;. ocal plane
+ Option 2 is based on the possibility of usinga &~ 40-402GlHz detector
e e FRWR 8, * Transmissive HWP

* Spin rate 0.05 rpm

Conference
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The challenge of B-modes detection Ve

* The B-mode signal is expected to have an low-frequency noise and
amplitude at least 3 orders of magnitude instrumental systematic effects

below the CMB temperature anisotropies e
 LiteBIRD 1s targeting a sensitivity level in
polarization ~30 times better than Planck

noise

* This extremely good statistical uncertainty CMB

must go in parallel with exquisite control ~ Polanzation
f instrument
of:

1. Instrument systematic uncertainties
2. Galactic foreground contamination
3. “Lensing B-mode signal” induced by

gravitational lensing

4. Observer biases

galactic and extra-galactic
foregrounds

gravitational

instrumental b
: lensing

clusters

B-modes
cme AT/T ~ 107

intensity

anisotropies

~ 5
CMB AT/T ~ 10

monopole CMB dipole CMB E-modes
T=27K AT/T ~ 103 AT/T ~ 106

Image credit: Josquin Errard




LiteBIRD Joint Study Group

Around 400 researchers from :
and

Team experience in CMB experiments,
X-ray satellites and other large projects
(ALMA, HEP experiments, ...)

Lit?BIRD Global F2F meeting o+
=30, 2026 at Kavli IPMU (Tokyo)
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