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LiteBIRD : Science Objectives

B A definitive search for the CMB B-mode polarization from cosmic inflation.
B Either making a discovery or ruling out well-motivated large-field models.
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LiteBIRD overview

2 of the strategic large-class mission of JAXA

JAXA Based on the extensive international collaboration
H3 » Low-frequency telescope (LFT)

Reflective optics, 34 — 161 GHz

4.5m > Medium/High-frequency telescope
Refractive optics, 89 — 448 GHz
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LiteBIRD : Orbit & Scan
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Overview of the PLM

Medium/High-frequency telescope
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. Telescopes

(5 K with JT cooler)
V-groove3

20 K with shield cooler)

V-groove2 (100 K)

Cooling system

V-groovel (180 K)

Warm mission part aunshicld
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20K
I
100K =gl o o1 Ll 48K-1.75 K Stages
e ‘Continuous’ 1.8 K stage with 2 ADRs
200K ) e 2 mW at 1.8 K could be achieved
” ” ] D ” e Mass = 9 kg
L
| D) O] D ) 1.75 K- 0.1 K Stages
290 K - | [ | e ‘Continuous’ 0.3 K & 0.1 K stages
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e Mass = 10.2 kg
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Product Tree
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LiteBIRD —
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Launch capahility to
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Launch vehicle

LiteBIRD will use H3-22L .

* Two main engines.
H3-22L—- < Two solid rocket boosters
* Long fairing

—
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H3-308 H3-27S H3-32L conflg.u.ratlon) in
the fairing



Service module 1/2

AOCS

Zero-momentum, 3-axis stablization

RW (Reaction wheel)

Thruster

Radiators e Cancel the spin angular momentum
* Produce torgque for precession

RCS tank STT (Star tracker)

* High accuracy & high agility
STT
RCS

Solar paddles Mono-propellant (hydrazine)

* Insertionto L2
* Maneuver to keep the Lissajous orbit
* Unloading the RW



Service module 2/2

Communication system

X-band

e Command & telemetry
 Down-link of mission data

Down-link rate

High-gain antenna
-> 10 Mbps for the mission data

Data handling system

Network : SpaceWire

Solar paddle

Power system

/ High-gain antenna * 50V unstabilized power
% | * Fixed solar paddles + Li-ion battery
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Ground test & calibration

LFT
Dedicated 4K chamber will be PLM+SVM JOT—
prepared at KEK to test and /

calibrate the LFT.

Performance of PLM j\
will be tested in final ~

configuration using
the cold umbrella.
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G roun d Statl ONS ELntdhgfrfri'c;epslfacilities
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Daily operation
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G IO bal SCh ed u Ie Preliminary version, subject to change

Japanese fiscal year (JFY, April 1 — Mar 31)
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Summary

LiteBIRD is the 2" of the strategic large-class mission of JAXA.
It is based on the extensive international collaboration with NASA,
European countries, ESA and CNES.

LiteBIRD uses LFT and MHFT to cover 34 - 448 GHz in 15 bands.
Low temperature of the PLM is achieved with the mechanical
coolers and radiative cooling.

LiteBIRD makes all sky survey at L2 with 0.1 rpm spin combined
with precession.

Launch vehicle will be H3-22L.

Two ground stations, Uchinoura 34m antenna and GREAT 54m
antenna, will be used for the daily operation.
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Procurement management plan

Procurement Management

S/C

JAXA LB project

contract A *

contract B *

Task sharing between Eu-NAs & ESA

Lo

Sub-Systems

ESA

Sub-Systems

] Eu-NAs / Labs

System prime PLM
company A0 company BO
SVM/BUS LFT
company A1l company B1
System Cryo-
integration Structure
company A2 company B2
nitial Cryo-coolers
operation Y
company A3 company B3
Digital
Electronics
company B4

MHFT MHF-Focal Plane
MoU MoU
e b <« NASA
c1 CNES S
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> NASA
c2 . CSA
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- MHFT Calibration
MoU LF-WRE
< » Canadian SA | Eu-NAs / Labs
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1.75K - 0.1K
MoU
< > 4.8K - 1.75K
Ca CNES MoU
h o7l NASA
LF-HWP
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» IPMU/U. Tok
c5 e
Ground
MoU Calibration Task
“~ s o KEK Organization

ASI
UKSA
DLR
SRA
SNSA
Prodex
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Procurement management plan inside Europe

Potential ESA

mHFT | Led by CNES LFT / MHFT
1 —
| 1 1 1 1 |
Polarization
Detection i : s Mechanical AIT/AIV &
chain Electronics Optics Mo‘:;lrl::'on Structure Calibrations
|__| Focal Plane Lenses &
Unit Mounts
Cold ata
—  Readout || HK ter
Electronics electronics
Warm Optical
—  Readout Filters &
Electronics Mounts

contributions:
- HWP

g — Calibrations
- Optics Cryostat
- Structure
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