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Energy density o« Tensor-Scalar Ratio (7).
Power spectrum : Evolution history of the Universe.
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(DECI-hertz interferometer
D ECIG 0 Gravitational wave Observatory)
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Interferometer Unit:
Differential FP interferometer

whoiis, Arm length: 1000 km
w Finesse: 10
‘ Mirror diameter: 1 m
.:ﬁﬁ y Mirror mass: 100 kg
-y Laser power: 10w

£';_l:“J Laser wavelength: 532 nm

S/C: drag free
3 interferometers



Pre-Conceptual Design pecfeo

Interferometer Unit:
Differential FP interferometer

Arm length: 1000 km
Finesse: 10
Mirror diameter: 1m
Mirror mass: 100 kg
Laser power: 10 W

Laser wavelength: 532 nm

S/C: drag free
3 interferometers

Drag-free S/C
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AIEEREE .
Shot noise 3 x 10718 m/HzY2  (©im
E> X 10 of KAGRA in phase noise

Other noises should be well below the shot noise
Laser freq. noise: 1 Hz/Hz!? @y
Stab. Gain 10>, CMRR 10°

mEFEHS
Force noise 4x1017 N/HzY2 (01w

[y x 1/50 of LISA

External force sources
Fluctuation of magnetic field, electric field,
gravitational field, temperature, pressure, etc.
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Relative acc. 4x1012 m/s?
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Considering “Conceptual design” By T.Akutsu

«Arm length: 1,500 km Prelimip,,

eLaser power: 30 W <3 Parameters tuned
eLaser wavelength: 532 nm

eMirror diameter: 1.5 m

e Mirror mass: 100 kg

e Mirror reflectivity: 77.3%

e Cavity g-param: 0.1

This is the first step to
considering the conceptual
design.

Next:

= Confirm the calculations. : . |

= Find the realistic way = . e % ORI

to realize this! 3 “10° 102 107 10° 10" 102
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14 GWADW2011 in Isola d’Elba (24 May 2011)
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0.5Hz/Hz2OFEHER | 0.5Hz/HA 2pFeer| S 10W.
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Gravitational-wave detector

Drag-free control
(Fabry-Perot interferometer)

Stabilized laser

: £\
& Q | Iodine Local Housing
Freq. Reference  Fjper sensor
coupler EOM l
Frequency

Stabilization D Frequency
il Proof mass

(Mirror) Actuator

Optical GW signal
fiber

Laser source
; Demod. Interferometer control

RELL—Y %R 777V)—-ANO—HiReS
Yb:YAGL—H— 7132 A : 100
HAH 25mw EifR : 30cm

SYRMIRINICES IV HE Mk
AEMREL PDH3EIC LS SERE - 4

[RES0RS 14 62 40 4 #n Ceaam 1R FACRS 14 62 40 4 it Betamd % LT AT
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DPF Payload

Size : 950mm cube ' | :
Weight: 220kg Stabilized.
Power : 150W Laser source

Data Rate: 800kbps
Mission thruster x10

Power Supply
SpW Comm.

Satellite Bus
(‘Standard bus’ system)

Size :
950x950x1100mm

Weight: 230kg

SAP : 960W

Battery: 50AH
Downlink : 2Mpbs
DR: 1GByte
1N Thrusters x 4

Satellite
Bus system
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-EERRSD 100 yNAZARZ 2&
KRRV, KIGEEHE
- EHRES 10 NASR% 88

AREEY, KIEGEHER
p:

23V A7 AR LEkR

#H 0.5-100 uN x2 (F]Z)
0.5-10 uN x 8 (FIE)

53 % HE 0.1 uN

HEHME 0.1 uN/HZY2

FERZE >10Hz

Isp TBD

TH-BE <40W, <40kg

JEFH% 4,300 KM
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SDS' ZHE ﬁd)SWIM (Space wire demonstration module)
2009 1A¥IB5 LT, 2010890R:EHFEIE

D #RTRIO FTHENRIRNS

TOS# ERNASICED
WESMOBT
(200951 A238) CUAXA

SpaceCubeZ:'Space-qualified Computer SWIMuv : User Module

CPU: HR5000
(64bit, 33MHz)
System Memory:
2MB Flash Memory
4MB Burst SRAM
4MB Asynch. SRAM
Data Recorder:

Processor test board
- GW+Acc. sensor
FPGA board
DAC 16bit x 8 ch
ADC 16bit x4 ch
- 32 ch by MPX
Torsion Antenna x2

1GB SDRAM
1GB Flash Memory ~47g test mass
SpW: 3ch
Data Rate : 380kbps
Size: 71 x 221 x 171 1 Size: 124 x 224 x 174
Weight: 1.9 kg o Weight: 3.5 kg
Power: 7W Power: ~7W
Power +28V Power 15V, +5V
Bus SyStem RS422 for CMD/TLM SpW x2 for CMD/TLM
GPS signal

BHEAE R (BAYESEES 20145EHFAS, 2014598190, EBAS) 43



IAXADs7 a8 /INEE

15#& V&% (SPRINT-A) (2013%F)
UVEimiSic kAR E &I IVEYF R 1 S SPRINT-A/EXCEED

2B# ERG (SPRINT-B) (~2015/16%F) E ]

}th K 8,2 OO 1% SR E AU

<
DPF: ZEIESEHEISH 2BHIEL TLV:

[ zeLoaBTEESR. |

Epsilon Rocket Booster
Photo by JAXA

RLEHE K (Elzmm 2014$ﬂ$7¢¢, 2014£.=.9ﬁ 19E| Ehdc-r—) 44




RIGEAR R (BEYMEER 2014FEMFEXE, 2014598190, EEKE)



L pEcPs0

‘DECIGOIE, e TldBohGWWVAZLEIENERELD.
WA WODIKRIRENDIET THD.

2014 ICHEDH> 1=, 170 BEHINBZIY a2 0)
BEICHT, AIRFHEDPFOIRRIIIFIREh LMoL

-ERESORRZHRETSEEHIC, RTE, BIROBRE
SEDHTLVS.

RIGEAR R (BEYMEER 2014FEMFEXE, 2014598190, EEKE) 46



lﬁt"zﬁ,&'/ﬁk (E:d:%i!ﬁ 2014351}@7:

2014ﬂ595 19H, Ek*-})

47



JAXAO)~“J/EI/='|'

From file submitted to the government by ISAS/JAXA
(AER -FHBERZAS -FEHESE FEIWBS 20135F9A19H).

2, 00158 <) 0@ 25 ¥E m
2L -BEEN 0 (k4 k20 r:... i :.2," vy FysE e 206 LI O < a2 . 2 AL I [ )
ty2o08 | Fyaeee | Fyaoso | Foon [ 1Y &L, ' ya011 | Feaots | femse | Fyiom | fvatet 2022 | Fraoe ] Y ‘ll 22 3] 1vaoas | Fyan

[T 5sE2

ASTRO-H

WA=
EETH il
hEtE | (B MI-M4)
ALF(Z1EAOFEL | tn
SN 64
(5~7%)

BESAKEER
U AR—AEENE

BepiColombo

153 EHE
({R#5:S1-87) |+
25F (21 EAOE S
SRR R RS

SRS
Jalzore

LUTE E T IRV - DI LY e iR

| |
Higay l\';ff:tx")‘:;; = MR Ao WA G F PR RS DN A DRT R, REUR oG BT ANR,
ZRH T%Ni'ﬁxa;ir‘v ZREUREEH GWTIEHNS.

(LS008 13 52 15 4P s 0 DALONS 01 41 10 s Esh 5 PALORS 14 61 10 4t -t A DALHS 1 62 10 et (- PR DRG0 62 P 4 Pn et 18 FALCHS 14 62 10 4 P00 et 18 .00 01 52 10 4 P00 om0 DELERS 01 2 10 4 s Besh A DALONS 0162 10 4t (st A DALORS 1 42 10 4 s st PR AR 10 62 P2 4

REEAE VR (BEYEES 2014FERFKAE, 2014FE9A 190, EBKE) 48




KAGRA (~2017) DECIGO (~2030)
Ground-based Detector Space observatory
> BRAIR#B OENRINB > BRKRE OEAR
BiE: EAROKRE, XXF HiE: FHENLEHMRLGE
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- FHESBICERT 301, EUSO, DECIGOLE.
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eLISA DECIGO

(Deci-hertz Interferometer

(Laser Interferometer Space Antenna) .
Gravitational Wave Observatory)
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B L—Y—RZE(L 5 2R I 2E =k AE
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eLISABR DB ATIEHSH . I LEEDHICIRSEL.

- eLISA V=713, L3KWRIADKRE, B ZTTICRT
czBiEL, EIRRBRADREEZER.
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Early Universe
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~(FERE)/(RT—b).

Binary merger i~

Sources

Wave Age of the
Period Universe

Quasi-static binary
WD binary

GM
R3

BH-BH NS-NS

RN NS-BH

Supernova

Pulsar

Seconds Milliseconds
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E:IHZ] y 10-15 10-12
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Doppler
tracking
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interferometer
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1 103

Ground-based
Interferometer
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Gamma-Ray Bursts (GRBs): The Long and Short of It

Long gamma-ray burst
(>2 seconds’duration)

star co?lapses

onto its core....

Gamma rays

Short gamma-ray burst
(<2 seconds’duration)

Stars* \
a compa(t
b nary system

tspl

~eventually
colliding.

The resulting torus
has at its center

a powerful

black hole.

*Possibly neutron stars.
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2nd-generation detectors 3" generation
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