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2

Galactic
Centet
..........................................................

Observable Range [kpc]
3 3

10—1 1 1
10° 10* 10° 10°

Mass [Molal]

027 DPFOOU0ODOOODUODOOODOODODOODOODOODODOODODODOO
000000000000 000OSNR (Signal-to-Noise Ratio) =5000000000
O00000000000000 (D000 85kpe)0000OOODOOOOOODOOOOO
00000000000000000»0000000000000000000000
gboboobuooooogbobobooboboobobbobobobobobobanoo
ugbogbooobodgboogbg sobuboobooboooboobuoaboon

e IDOUODDOODOODOODO

gobobooobooboobobobobbooboobooboooboobbon
gboboboobooobooboobooboobobbobbboobooboobo
googoobooobooboobooboboobbooboooobobboboo
googoboooboooo

gbooobooboboooooobooboboboooobobobooobOo bPFODODOO
0000000000000 (0 27000000O0O0O0ODO0OO0ODO (DODODO 85kpe)0DO
oooobooooboobopPFOO0OODODOODODODOUODODOOOOOO
booooobobobobuoobobooboboobobboboboooooan
00000 (100°-10%event/yr) 0000000000000 O0DODOOOOOOODOO
goboboboboboooboooobooboboooobobobobobobooboo
uboobuooobooobooboobogon

ogoooogn

DPFOODODOO0O0O0OOOOOOOOODOOOONOOOOOODOOODODOOONOOO?
0000000000000000000000000000000000000000
0D0000000000000000000000000000000000000000
CHAMP [10] 0 GRACE[11]0GOCE[12) 0 0000000000000 000GRACE O
00000000000000000000000000000000000000000
0D00000000000000000000000/00000000000000000
00000000000000000000000000000000000000000
00000000000000000000000000000000000000000



020 DpFOOOODOO 21

T T
"+ Kaula Model
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VIRGO [7]

GEO [8]

TAMA [9]

Ad.-LIGO* [60]

KAGRA* [61]
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(ITA/FRA)

(GER/U.K.)

(JPN)

(US.A)

(JPN)

Laser Interferometer Gravitational Wave Observatory
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D00D000000 (00D0OO0O0oO00)
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2000000000,000000000,00000000000
DECIGO Pathfinder, DECIGO 000000000000 O0
350kg 10,00 500km OO0, 20190 00000
2000000000,000000000,00000000000
0000 2x 107 Hz" 2 (0.1Hz O O)
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0 3.1: DPFOO0O0O0OOOOOO (ODO)DODODOooOoOOoOOooooo
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goooooooo > 300 N goooooooooo
oooooo
oo > 100 mW goooooooooon
oo 1030 nm oooooooon
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eL 1l MC 100-36
o1 PASADENA CA 91125
a EL 1 TEL: 626.395.2131

FAX: 626.304.9834

Date: February 25, 2014
Refer to:  LIGO-L1400034-v1

Professor Masaki Ando
Department of Physics
University of Tokyo

Dear Professor Ando:

| would like to express my support for your proposal to JAXA for the DECIGO
PathFinder (DPF) mission. The full DECIGO mission is an extremely advanced
and challenging project with the potential for fundamentally changing our
understanding of the universe and its origins. A gravitational-wave background
in the frequency band of DECIGO is one the most important probes of the early
universe.

To make such a challenging project possible, it will take much development of
new technologies for space application, and DPF is a major step along that path.
The core technologies to be demonstrated in DPF (highly stabilized lasers in
space, the operation of laser-pumped Fabry-Perot cavities, and advanced drag-
free control) are not only essential for DECIGO, but can be used by other future
missions. DPF is the only proposed mission to address all of these technologies.

Sincerely,

Y i,

Stanley Whitcomb
Chief Scientist
LIGO Laboratory

CALIFORNIA INSTITUTE OF TECHNOLOGY Page 1 of 1
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MAX-PLANCK-INSTITUT FUR GRAVITATIONSPHYSIK
ALBERT-EINSTEIN-INSTITUT
Teilinstitut Hannover

Callinstr. 38 30167 Hannover ‘x._
Zil

To

Prof. Masaki Ando Prof. Dr. Karsten Danzmann

Department of Physics Tel.:  +49 (511) 762-2356

University of Tokyo Fax: +49 (511) 762-5861

Email: office-hannover@aei.mpg.de
http://www.aei.mpg.de
Hannover, den 27. Februar 2014

Letter of support for DECIGO Pathfinder (DPF)

Dear Masaki,

I am writing to you to express my sincere support for DECIGO Pathfinder (DPF),
which, as | understand, is under consideration as a small satellite mission by JAXA.

DECIGO is a mission with extremely high scientific significance, as it will probably
be able to observe gravitational waves from the early universe.

DPF as a technology demonstration mission is of crucial importance for DECIGO and
potential geodetic earth observation missions as well. The main targets to be demonstrated
will be (1) a Fabry-Perot interferometer in space, (2) a stabilized laser source, and (3) drag-
free control. Since DECIGO adopts a Fabry-Perot configuration, DPF will demonstrate a
Fabry-Perot interferometer, which is different from what will be demonstrated by the ESA
mission LPF. In addition, DPF will have a laser source stabilized to 0.5 Hz/sqrt(Hz), which is
realized in ground experiments, but will be the best ever done in space. Drag-free control is
also demonstrated to the level of 10" {-9} m/sqrt(Hz), which is comparable, but slightly better
than that realized by the GOCE satellite.

Gravitational wave observations from space are promising breakthrough science, and
with the selection oft the Gravitational Universe as the ESA L3 Science Theme for a launch in
2034, such developments are also very timely.

Selecting DPF for the next small mission flight opportunity is definitely the best
choice JAXA can make.

With my best regards,
Digital unterschrieben von
Karsten Danzmann
Datum: 2014.02.27 16:18:45
- +01'00
Prof. Dr. Karsten Danzmann
Director, Max Planck Institute for Gravitational Physics

Director, Institute for Gravitational Physics, Leibniz Universitdt Hannover
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