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r=0.01

~.s“Planck Temperature: r < 0.11 (95%C.L.)
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LiteBIRD Instrument

Mission module benefits from heritages of other
missions (e.g. ASTRO-H) and ground-based

experiments (e.g2. POLARBEAR).
Bus module based on high TRL components
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Scientific “Shopping List”

* LiteBIRD will provide precise and accurate whole-sky maps of
B-mode and E-mode.

CBB - Inflation and Quantum Gravity (r, n, )
—> Lensing B-mode down to very low ¢

CFE —> Reionization history

Power spectrum deviation from ACDM
—> ¢.g. Parity Violation in Gravity, Quantum Loop Gravity,
Primordial Magnetic Field

Bi-spectrum (BBB etc.)
—> Tensor non-Gaussianity

Non-standard patterns (e.g. bubbles) in the maps
—> e¢.g. Multiverse

Foreground Science

Galactic Magnetic Field (in particular at large galactic attitude)
F—BABMTES SHAEXY
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Current Status

* Proposal submitted to JAXA in Feb. 2015 for
JFY 2022 launch

—> Passed 1nitial down-selection by ISAS/JAXA
(June 2015), 1n transition to phase-Al studies

* US participation proposal for NASA MO
submitted in Dec. 2014

—> Passed 1nitial down-selection (July 2015),
starting US phase-A studies
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2015 Down-selection for Strategic Missions 2021-2025

* Three missions passed MDR down-selection

Solar Sail
SOLAR-C - LiteBIRD to Jupiter Trojans

.. ’ :‘..

— Phobos (or Deimos) Sample Return

These four missions will continue studies to pass SRR.
Two of them™ will be selected for 2021-2025 launches.

*Proposal of a new mission is not excluded.
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Paul Hertz at IAU General Assembly, August 7, 2015

Astrophysics SMEX/MO Missions in Formulation

; Investigator:™ e, -
: ' : 1 C. Weisskopf, MSFC 3 3
5 \ . 1g Official; - R 0 S
: AN R :heue?m“onr, Director MSEG =

SPHEREX PRAXyS IXPE
Pl: J. Bock, Caltech Pl: K. Jahoda, GSFC Pl: M. Weisskopf, MSFC
An All-Sky Near-IR Polarimeter for Relativistic Imaging X-ray Polarimetry
Spectral Survey Astrophysical X-ray Explorer
Sources

5% Pl:A Lee, UC Berkeley
" WA US Participation in JAXA's
" LiteBIRD CMB Polarization Survey

Pl: C. Walker, U. Arizona
GUSTO: Gal/Xgal U/LDB Spectroscopic
- Stratospheric Terahertz Observatory

b 5 W
» - 14 Lhg
y il vag o %
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Timelines 1n 2015-2016

9 10 11 12 1 2 3 4 5 6 7 8 9 10 Il 12

J AXA Review

phase-Al SRR

NASA Evaluation
phase-A ®

Two schedules agree well !
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tri-chroic (140/195/280GHz) 2022 TES bolometers

UC Berkeley TES option

> Vs
.....

oooooo

Tl = M Triplexers

tri-chroic (60/78/100GHz) | —

Band Beam NET Pixels Nyt DNpolo NET.: Sens. Sens. with Band

6'band base“ne (GHz) (ar- (uKy/s) per (uKy/s) (pK-arcmin) margin
cmin) wafer (zK-arcmin)

design = 12 bands 60 541 94 19 8 304 54 9.6 15.7 X

78 55.5 59 19 8 304 3.4 6.0 9.9 X
(Or more) can be . 100 56.8 42 19 8 304 2.4 4.3 7.1 Y
accommodated (Wlth 140 405 37 37 5 370 1.9 3.4 5.6 Y

195 38.4 31 37 5 370 1.6 2.9 4.7 Z
frequency Overlap & 280 37.7 38 37 5 370 2.0 3.5 5.7 Z
w/ notch filters for total 2022 1.6 2.6

CO-line rejection
or =04 x 103 5




Scope: integrated system with

« Two focal planes of bolometric detectors
« 4K SQUID amplifiers

* 100 mK sub-Kelvin cooler

15 bands
40 - 400 GHz
2276 TESes
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LiteBIRD Sensitivity (15 bands) «

total B-modes — quadratically combined N,
primordial B-modes N, single-g dust model
lensing B-modes N, Planck dust model

foregrounds residuals  --- error bar w/o cosmic variance
= This proposal jel

or=0.2x103

iIncluding

foreground removal®,
cosmic variance and
delensing w/ CIB**

a
g
=
S}
®
a\
~
-
_|_
)
S

* Foreground residual estimation with Errard et al. 2011, Phys. Rev. D 84, 063005
plus a new method (this proposal, another paper in preparation)

** "Delensing the CMB with the Cosmic Infrared Background”, B. D. Sherwin, M. Schmittfull arXiv:1502.05356
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LiteBIRD constraints on r vs. n_ plane (15 bands) ¢

Power law

Starobinsky model

0.98 0.99




(Atmospheric spectra from “am” model, thanks to Stevie Bergman and Bill Jones)  john Ruhl
https://www.cfa.harvard.edu/~spaine/am/ Elev = 45 deg (CM@50 Princeton. June 2015)
50 02 T 2 T HZ O T | - Y.
—— Chile, 0.71mm pwv
— Chile, 0 mm pwv
!
30L1 _ * _____
«
= :
20y
| | |
10 )/ | M h h
' *
O 1 i .l 1 L L
50 100 150 200 250 300 350
Frequency (GHz)
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(Atmospheric spectra from “am™ model, thanks to Stevie Bergman and Bill Jones) John Ruhl

https://www.cfa.harvard.edu/~spaine/am/ M Pri . 201
a4 Elev = 45deg (CM@50 Princeton, June 2015)

D2 H20 ' ke

— Balloon, 36km

40

Balloon experiments also

- = suffer from O2 in 60GHz region
!
20
10
: L

50 100 150 200 250 300 350
Frequency (GHz)
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