
Transient Search with
CMB Satellite LiteBIRD

A Lite Satellite for the Studies of B-mode Polarization and Inflation 
from Cosmic Background Radiation Detection

M. Tsujimoto (JAXA ISAS), H. Ishino 
(Okayama U.), Y. Inoue (RIKEN). et al.

ESA and the Planck Collaboration 



2018/01/06 SKAパルサー・突発天体研究会@鹿島 p.2/24

1. Project  2. Technology  3. Transient Search

References
● “LiteBIRD”, M. Hazumi, 2nd B-mode from Space 

workshop, 2017

● “LiteBIRD as a Radio Transient Factory”, Y. Inoue, 1st 
B-mode from Space workshop, 2015 

● “LiteBIRDにおける偏光変調器用連続回転機構の開発 II”, 
桜井雄基+, 日本物理学会, 2017

● “CMB偏光観測実験 POLARBEARの最新の結果と今後
の展望”, 長谷川雅也, 素粒子物理学シンポジウム, 2014 

● “Delensing Cosmic Microwave Background B-modes 
with the Square Kilometre Array Radio Continuum 
Survey”, Namikawa, T. et al. arXiv:1511.04653



2018/01/06 SKAパルサー・突発天体研究会@鹿島 p.3/24

1. Project  2. Technology  3. Transient Search

Mission Objective
● Large-angle B-mode linear polarization.

– Imprints of primordial GW.

– Only currently feasible approach to access Inflation.

– The Holy Grail of Cosmology 

Density fluctuation

pGW & lensingWMAP
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Mission Objective
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Claim for detection
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Status and Schedule
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World-wide Joint Effort
● Countries: Japan, US, Canada, many Europeans.

● Lead by M. Hazumi (KEK), A. Lee (UC Berkeley)  
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Domestic Community
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Orbit & Scan Strategy
● L2 orbit

● Large precession angle.
LiteBIRD
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Telescopes
● Two telescopes.

– LFT : aperture ~ 400mm, ν=40-235 GHz

– HFT : aperture ~300mm, ν=280-400 GHz
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Focal Plane Detectors 
● Sinuous antenna.

– Multi-chroic.

– Two linear pols.

● ~3k TES bolometers.

● Read by SQUID+FDM.
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Multi-Chroic Coverage
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Polarization Modulator  
● Continuously rotating (~100 rpm) half-wave plate.

– Modulate (up-convert) signal against 1/f noise.

– Reduce systematics due to det gain mismatch.
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(1) Comparison w. Planck HFI 
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(2) Point Src Sensitivity

* Based on design in 2015 “LiteBIRD as a Radio Transient Factory”, Y. Inoue
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(3) Survey area
Planck

LiteBIRD

FoV=50 deg2

FoV=200 deg2
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(4) Prospective targets
● LB suited for rare, extremely bright, short events.

– Capability for DM and RM measurements.

– Multi-chroic observation.

● Prospective targets are:

– GRBs.

– FRBs
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(5) GRB – afterglow

Urata+15
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(6) GRB – afterglow

Urata+15

Urata+15
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(7) GRB – prompt emission

LB@100 GHz

LB@0 GHz
LB@400 GHz

t_dwell = 
beam size/scan speed

Bannister+12
Possible detection of prompt emission
1.4GHz, 12m Perkes

t
min

@LB=25 MHz t
DL

@LB~20 Hz
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(8) FRBs

(10 9pc)

(10 6pc)LiteBIRD感度(10 3pc)
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(9) Chance coincidence

銀河面宇宙線

● On ground, noise by RFI.

– Peritons due to Microwave oven (Petroff+15) 

– Beidou (Bannister+12)

● At L2, noise by CRs.
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(10) Onboard processing
● DCE : Data Compression Electronics

● Required functions:

– Data compression.

– Trigger & characterize CRs.

– Dump high-Δt waveform for diagnosis.

● Can be utilized to detect and dump transients.

– FPGA coding has just begun.

– “Template” of transients needed.

Equivalent of DCE for ASTRO-H/SXS
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Summary
● LiteBIRD aims the detection of B-mode pol of CMB.

● As a by-product, it can be used for transient search.

● Unique capabilities:

– High-cadance all-sky survey.

– Multi-chroic, linear polarization.

– 40-400 GHz band.

● Onboard det & characterization of CRs needed.

– May be used for transient search.


