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1. Project

Mission Objective

. Large-angle B-mode linear polarization.
— Imprints of primordial GW.
— Only currently feasible approach to access Inflation.
- The Holy Grall of Cosmology |

pGW & lensing
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Mission Objectlve
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1. Project

Claim for detection
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the universe expanded by 100 trillion trillion times in

. Gravitational waves from inflation generate a faint but distinctive twisting
less than the blink of an eye.

pattern in the polarization of the CMB, known as a "curl® or B-mode
pattern. Shown here is the actual B-mode pattern cbserved with the
"The implications for this detection stagger the mind," says Jamie BICEPZ telescope, with the line segments showing the polarization from
different spots on the sky. The red and blue shading shows the degree of
clockwise and anti-clockwise twisting of this B-mode pattern.

scientist at the Jet Propulsion Laboratory (JPL) and project co- Credit: The BICEP2 Collaboration

Sock, professor of physics at Caltech, laboratory senior research

leader. "We are measuring a signal that comes from the dawn of



1. Project

Status and Schedule
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1. Project

World-wide Joint Effort

Countrles Japan, US, Canada, many Europeans.
- Lead by M Hazumi (KEK), A. Lee (UC Berkeley) __

B-MODE FROM SPACE WORKSHOP

SECOND MEETING AT THE UNIVERSITY OF CALIFDRNIA, BERKELEY

R et T L]



1. Project

Domestic Community
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LiteBIRD Boresight

Sun

2. Technology

Orbit & Scan Strategy

. L2 orbit
« Large precession angle.

Anu oun ax;s

Precession angle a = 45 degrees
Spin angle 3 = 50 degrees

; F’recessinn
. (90min.,

i ~1day as
an option)



2. Technology
Telescopes

.« Two telescopes.
- LFT : aperture ~ 400mm, v=40-235 GHz
- HFT : aperture ~300mm, v=280-400 GHz

a) Satellite b) Payload Module ¢) Low Frequency Telescope d) High Frequency Telescope
(PLM) (LFT) (HFT)
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2. Technology
Focal Plane Detectors

e Sinuous antenna.

.......

_ _ LE/ME-EPU !
— Multi-chroic. 630 mm
— Two linear pols. -
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2. Technology
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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Kusaka et. al., Rev. Sci. Instrum., 85, 024501 (2014)



3. Transient Search

(1) Comparison w. Planck HFI

# 1: LiteBIRD & Planck # 20 ki

— TR — —#uE - AF v fF >t WRitigs - g U ——
i FOPuE BHEREE mEA Zi#E#ss w0 Sampling FEAL
Planck?® KM 2009 L2 1 rpm 7.5° AV 4 32 180 Hz 1

LiteBIRD® HA 2027 L2 0.1 rpm 45° HY 13 2622 23.8 Hz 64

® Planck |+ HFI & CRIEEEDLD 5 O OFE % 512,
b LiteBIRD 3B S TOME, BE boFEMiaa 2D TW3,




3. Transient Search

(2) Point Src Sensitivity

Angular Resolution Sensitivty
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3. Transient Search

(3) Survey area
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3. Transient Search

¢~ (4) Prospective targets

~ « LB suited for rare, extremely bright, short events.
— Capabillity for DM and RM measurements.
— Multi-chroic observation.

« Prospective targets are:
- GRBs.
- FRBs
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3. Transient Search

(5) GRB - afterglow
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3. Transient Search

(6) GRB - afterglow
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Sensitivity (Jy)

3. Transient Search

(7) GRB - prompt emission

5 o detection sensitivity of point source.

10°
10¢ 1
10° 5
10°
1071

107¢ 5

ced

El.. :

:'-.g._ LB@0 GHz

\ t dwell =

L %o beam size/scan spi

: ::Ir,.

' ® .-

' K o)

- LB@100 GHz '®eg ":='-

: . e ®ee’e

I : I .. .....'

« Bannister+12 : ®e, ..:I.

. ) . . |

. Possible detection of proript emissjon o, e

1 1.4GHz, 12m Perkes : 'i.

't @LB=25MHz :t, @LB~20 Hz oo,
10~ 10~* 10~° 10~¢ 107! 10° 101 104 10°

Integration (s)



2|

L, (Jy kpc?)

10'®

100

1. Project 2. Technology 3. Transient Search

(8) FRBs
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3. Transient Search

(9) Chance coincidence

« On ground, noise by RFI.
— Peritons due to Microwave oven (Petroff+15)
- Beidou (Bannister+12) f |

®  Refereed, English information about the Beidou global satellite system is
non-existent. The only information available in English 1s on general news and
satellite navigation Web sites. Perhaps the best source of information can
found at http://en.wikipedia.org/wiki/Beidou_navigation_system. The official
Chinese Web site is http://www.beidou.gov.cn. Beidou satellite ephemerides
are provided by the US Space Command and the real time position was
computed using data provided at http://www.n2yo.com/.
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3. Transient Search

(10) Onboard processing

. DCE Data Compression Electronics

« Required functions:
- Data compression.
— Trigger & characterize CRs.
— Dump high-At 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 [8&



{Q; Summary

« LiteBIRD aims the detection of B-mode pol of CMB.
« As a by-product, it can be used for transient search.
« Unigue capabilities:

— High-cadance all-sky survey.

— Multi-chrolic, linear polarization.

— 40-400 GHz band.

« Onboard det & characterization of CRs needed.
- May be used for transient search.



