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LiteBIRD

(Light) Satellite for the studies of -mode
polarization and nflation from cosmic background
adiation etection
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focal plane - \pission module benefits from heritages of
other missions (e.g. Hitomi) and ground-
based experiments (e.g. POLARBEAR).
Bus module based on high TRL e o 4
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& 28 (Transition Edge Sensor, TES, option)

ow Frequency Telescope (LFT

The TES array with a lenslet
developed for POLARBEAR

by UC Berkeley and UCSD.

Noise Equivalent Temperature [ <oy g /sec ]

100
Frequency [GHz]

High Frequency Telescope (HFT) l' - 2274 TES bolometers
provided by SN EEE ShgglE %1 cover 15 bands in the
: st - el frequency range of 40 to
400 GHz.
Total sensitivity: 3.2 ulK »
The TES arraywith corrugated arcmin Wlth 8 years a]]
feedhorn developed for ABS, ACTpol, . .
SPTpol by UC Boulder, NIST, and Sky observatlon Wlth a

Stariford 725 margin factor of 1.6.
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Mission components

Secondary

Half Wave Plate / /
(4K) o

Focal Plane Detectgy
Array (100mK) . ™=
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. Beam size : < 1 deg. « Baffle and Mirrors @ 4K

. FOV: 10 x 20 deegs. « Half-wave plate to
. Size :2md x 2mt modulate polarization

* Tele-centric

Crossed-Dragone Optical System  GRASP10 Simulation@60GHz,
removing side-lobe w/ baffle

| Conical feed

| With multi-reflection+no aperture baffle |
4004 With multi-reflection+aperture baffle

| No multi-reflection+aperture baffle

e Incident

Rotating HWP W /
ataperture /)07
44

radiation

Secondary
mirror

Focal plane
100 mK
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Dust+8ynchrotron Results w/o Noise

leference between

100 and 140 GHz
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Systematics

W/O HWP

Diff. beam False 0.8% @ ell=2 0 )
width polarization 0.2% @ ell=200 e Instantaneous ZTNZENDIEEB

Diff. beam , 2o A I ‘JD“ C
pointing arcsec. arcsec. A: 5 B _'E onl |\ Z

Diff. beam 7% @ ell=2 390 ASTR VIV
ellipticity 0.04 % @ ell=300 ° 1/100IC73D
Diff. gain o‘: 5 ‘:gsﬁ

. . 0.002 % 0.04 %
calibration

Abs. gain Pattern Calibration
. . . Parity preserved 10 % ; ;
calibration modulation yp ° in every 10 min.

Beam size

i o
stability Parity preserved 0(10%)

Angle

calibration 1 arcmin. 10 deg.

Pointing
knowledge

3 arcmin. 5 arcmin.

Requirements 8r<057 x 103 R. Nagata




Diff. beam
width

Diff. beam
pointing

Diff. beam
ellipticity

Diff. gain
calibration

Systematics
1T—B

0.8 % @ ell=2
0.2 % @ ell=200

2 arcsec.

7 % @ ell=2
0.04 % @ el=300

0.002 %

10 %

2 arcmin.

10 %

3 %

R. Nagata




—Nd-to—-EnNd simulation
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K. Mitsuda

Provisional Timeline

Space Policy Commission under cabinet office This does not mean the mission
intends to allocate predetermined steady annual * time lines below are guaranteed.
budget for space science and explor‘ation for ISAS/ However, ‘they are foreseeable.
JAXA to maintain its excellent scientific activities.

2020 2030

Strategic Large missions A A
L) ASTRO-H A A

ey years U‘&J% Phobos/Deimos LiteBIRD
Solar Sall

A

SPICA

Medium-size focused
missions (M)

every ~2 years, AN AN
Ao A A N A A

Small-size missions (S) A
MoQ and suborbital Bepi/Columbo i A
~ |OM$/year ; JUICE
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From a workshop slide presented by Kazuhisa p,-e"minary thermal analysis

Cooling chain: additional | T

Radiation 4_' 200K main shell

Radiation l¢— | 00K shield

25T |7
|_"J Mechanical coolers are fully redundant (down to 4-1K)

2ST

20K shield

25T |
|I

Radiation

. 4K |IT
4K T {40mK 46K

4K shell

—
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e

20mK 2.5K

10mK 1.7K } beneficial for LSC

I 5K pre-cooling /

N
w
I!

4,2,orIK]T LSC-1 100mK
4,2, orlK|T 1 00mK

| 5K pre-cooling *

Similar to Athena X-IFU baseline, except that X-IFU does not utilize radiative cooling at |100K.
Still minus margin at 4 K stage if mass is 3x90kg
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