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Design Comparison

LISA TianQin B-DECIGO
Arm length 2.5e6 km 1.7e5 km 100 km
Interferometry Optical Optical Fabry-Pérot

transponder transponder cavity

Laser frequency

Reference cavity,

Reference cavity,

lodine, 515 nm

stabilization 1064 nm 1064 nm

Orbit Heliocentric Geocentric, facing | Geocentric (TBD)
J0806.3+1527

Flight Constellation Constellation Formation flight

configuration

flight

flight

Test mass

1.96 kg

2.45 kg

30 kg

Force noise req.

8e-15 N/rtHz
Achieved

PRL 120, 061101 (2018)

7e-15 N/rtHz

CQG 33, 035010 (2016)

le-16 N/rtHz
14



https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.120.061101
https://iopscience.iop.org/article/10.1088/0264-9381/33/3/035010/meta
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DECIGO&EBBO

« DECIGOI(dJFabry-Perot
iB(DEB= 100 kg (BF1 miEE. BRE60cmTE+D)
Hikes& 1000 km
)\%j/\'j— 1I0W, 714X 10
& 515 nm (532 nm?)
NOMEBNDERKIE 1e-16 N/rtHz

« BBO/LISAIEOptical transponder
BB S 10 kg [2 kg for LISA]
AR 50,000 km [2,500,000 km for LISA]
FLURID—TEBERE 2.5m[0.3 m for LISA]
L —t—/\_J— 300 W (8 W received) [3 W for LISA]
R 355 nm @nntn Eiha< 3372h) [1064 nm for LISA]
DO S <8e-16 N/rtHzAZE? [<8e-15 N/rtHz for LISA]
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http://www.jaxa.jp/projects/rockets/epsilon/pdf/EpsilonUsersManual.pdf
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# B.1: DPF s gs O F M EL - HESF Okl O REE - BOMGImERE X, &0 2008494
TEZET. THEHIN I A M#EEHES L 20X, 0.1Hz TOEZRLHEHL T3S,
SR =N NOKREE  BOMHMINEE  FeSerhinsiEdE s FSsr M
[N] [m/s?] [m/s?/Hz'/?] [m/Hz'/?]
Al ~ AN E 4 < AHEL
CA N 6.0 x 1073 2.4 x 10714
H 3.3x107° 5.2 x 1071
fi 1.5 x 107° 3.0x 107
HhER 7.8 1.0 x 1077 1.0 x 10718
W) SRR 1.2 x 10714 1.5 x 10716
o—L > 3.5 x 10714 6.9 x 10~18
ZFOM R KA T 8.6 x 10716
F TR 2 1.1 x 10717 1.8 x 10~18
SN 1.5 x 10716
fir B2 1) < SHAL
N LA 2 % 1075 8.9 x 10—19
HIERARKSDERE 7 x107°
fREAT AR 1x 107 6.3 x 10717
TPBET O E
U HE S 2.7 x 10718
L—¥—sTE 5x107° 8.2 x 10717
WD BHEES 2.0 x 10717
Pl Pe B 1.8 x 10716
oral (2 #HO 1) 9.4 x 1071° 1.8 x1071° 20




Other Space Mission Proposals

DECIGO CQG 28, 094011 (2011)

ALIA arXiv:1907.11305 (post LISA, 500,000 km)
BBO CQOG 23 4887 (2006) (post LISA, 50,000 km)
TOBA PRL 105, 161101 (2010) (10m torsion bar)
GEOGRAWI arXiv:1111.2576 (73,000 km LISA) -> gLISA arXiv:1608.04790
GADFLI arXiv:1111.3708 (73,000 km LISA)

LAGRANGE arXiv:1111.5264 (660,000 km LISA)

OMEGA white paper (2011) (1,000,000 km LISA)

SAGE arXiv:1811.04743 (Sagnac interferometer)

AMIGO arXiv:1709.05659

MAGIS arXiv:1711.02225 (atom interferometer)

Talji arXiv:1807.09495 (almost LISA)

INO arXiv:1809.10317 (optical lattice clocks)

SAGE arXiv:1907.03867 (atom interferometer or atomic clocks)
TianGO arXiv:1908.06004 (100 km, 10 kg Michelson with squeezing)
DO arXiv:1908.11375 (1e8 m LISA, Voyage2050)

21



https://iopscience.iop.org/article/10.1088/0264-9381/28/9/094011/meta
https://arxiv.org/abs/1907.11305
https://iopscience.iop.org/article/10.1088/0264-9381/23/15/008/meta
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.105.161101
https://arxiv.org/abs/1111.2576
https://arxiv.org/abs/1608.04790
https://arxiv.org/abs/1111.3708
https://arxiv.org/abs/1111.5264
https://pcos.gsfc.nasa.gov/studies/rfi/GWRFI-0007-Hellings.pdf
https://arxiv.org/abs/1811.04743
https://arxiv.org/abs/1709.05659
https://arxiv.org/abs/1711.02225
https://arxiv.org/abs/1807.09495
https://arxiv.org/abs/1809.10317
https://arxiv.org/abs/1907.03867
https://arxiv.org/abs/1908.06004
https://arxiv.org/abs/1908.11375

Comparison of Proposals

Wei-Tou NI,

IIMPD 25, 1630001 (2016)

Teble 1. A compilation of GW mission proposals,
Mission concept 8/C configuration Arm length  Orbit period B5/C # Acceleration Laser metrology
noise [fm/s? /Hz!/4] noise [pm/Hz!/?|
Solar-Orbit GW Mission Proposals
LISA® Earthlike solar crhits 60Gm 1 vear a 3 20
with 209 lag
eLISA? Earthlike solar crhits 1Gm 1 vear a 3 12(10)
with 10° lag
ASTROD-GW3t-40 MNear Sun-Earth 260 Gm 1 vear 3 3 1000
L3, L4, L3 points
Big Bang Ohserverd® Earthlike solar orbits 0.05 Gm 1 year 12 0.03 1.4 x 10~*°
DECIGO4 Earthlike solar orbits 0.001 Gm 1 vear 12 0,000 2 x 10-°
ALIAST Earthlike salar arbits 0.6 Gm 1vear 3 0.3 0.6
TALII {ALIA-clescope) %8 Earthlike solar arhits 3Gm 1 year 3 a 55
Super-ASTROD4? Mear Sun=Jupiter 1300 Gm 11 wear 4dor 5 3 5000
L3, L4, L3 points
(3 8/C), Jupiterlike
solar arbit(s){1-2 5/C)
Earth-Orbit GW Mission Proposals
OMEGA®2E 0.6 Gm height orbit 1Gm 53.2days i 3 5
gLISA /GEOGRAWIS-51  Geopstationary orbit 0.073CGm 24 h 3 3,30 0.3, 10
GADFLI® Geostaticnary orbit 0.073Gm 24h 3 0.3, 3, 30 1
TIANQIN?® 0.057 Gm height orbit 0.11 Gm 44h 3 1 1
ASTROD-EM#43 Near Earth-Moon 0.66 Gm 27.3days 3 1 1
L3, L4, L3 points
LAGRANQESS Earth-Moon 1.3, L4, 0.66 Gm 27.3days 3 3 B

L5 points
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https://arxiv.org/ct?url=https://dx.doi.org/10.1142/S0218271816300019&v=451066e5

Sensitivity Comparison

LISA: https://perf-lisa.in2p3.fr/ KAGRA: PRD 97, 122003 (2018)
TianQin: arXiv:1902.04423 (from Yi-Ming Hu) aLIGO: LIGO-T1800044
B-DECIGO: PTEP 2016, 093E01 (2016) ET: http://www.et-gw.eu/index.php/etdsdocument

CE: CQG 34, 044001 (2017)
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https://perf-lisa.in2p3.fr/
https://arxiv.org/abs/1902.04423
https://academic.oup.com/ptep/article/2016/9/093E01/2468920
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.97.122003
https://dcc.ligo.org/LIGO-T1800044/public
http://www.et-gw.eu/index.php/etdsdocument
https://iopscience.iop.org/article/10.1088/1361-6382/aa51f4/meta

