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Lo T\WA, 2016 4E 2 HIZIERED LIGO 12 & -
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WEE2HIF7Z. EANTH 2010 FIZAZX— b L7-KE]
(RIS EE Ik 28 KAGRA DR ZIE Iz HEA T W
5. bR OHEHI, 2K 6km 28 X RNEZENRA S
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BUENSE T L, 2014 FED S ITAKK A VA N —
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% W2 BRETE S 174, 2018 AELED & DA
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E R HE S TOBA IZBEHLTIX, 7a b&X 1 7H
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W E IR CRE L X N5 E & B 7 BT
HHED T WD, FriE D BG5S NEE 1
B DENENOKRGEITEEYH L U CEETH S.
72, BFNFOFHEE FAWNFEERITE MR
WO EKELE2 EE T 2 REE 2O TV 5.
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MO NIZEEP ED SN TWDS, —i4 3km D
L —Y—TiatilE B ch 5. MEREP
B AR HET DR B R (RIR T B 72D ICFR A i R BR
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TRSEESE 7> T\W 5. £72, km fROE SR EE
e LTI T, SHEERICHPT I & TR
DK EHELTWA.
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XHEZE Y AT Lin ¥ ORI L% 1E 2015 F 158K
U7z, ZLT2016 FD 3 HD o 4 HIZh T,
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W& T OIREREE 2 1T - 72, 2018 FIZ 1K IR EIE %
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2016 2 HIZT7 AV D LIGO Z Vv —712 &b
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KAGRA OEERES & 75, EF e 2
ROTLEBAFKEIT>TVD. F72, BB S DI
a2 D8 %2 BT I B A EH & S5 K
RBHADOHAEIZEDL > TV 5.
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FHDOKAKZ, IANIAANT I7FaT—REND
HEOT7 7 F 2T —ROKEEDT NS,

SIEEIXIA N AAINT VFaT—RIZE->TH
UCHIED TRBIEILZ BT, ~NIVAKRILY 3102
Lo TR 2 R UIED FIZELD [ s
IANVIIBTBHBZET, A4 NVAAINT IFaT—
ROWSGHy 7T v 7 ERAEL, a4V aALNVT D
FaT—RIZBTAMGHEOX Ty a v N—=Y 3
VERAISTIHEIEL 7.

PLEOEBRTIIAA N AT IVFaT—X% 1
kHz OEFETEREI L TWehd, X 5725 S5 D&
DDz, X 5IIZEEBD 100 kHz TEEI$ %5
EREWATL CTITo72. LA L, EIEEORMET 100 kHz
TOHBENZIZRIILTE ST, &SROz
RIDZ2MERHDZ LN oTz.

LSBT AN AN T 7 F 2T — X ORI MR
THHEMT O Z D, TOBADT 7 F 2T —
R UTHNRMERED DD Z & Z2MERT 5.

WEREIM S ERFEDRE - R

TOBA O EE MG DO— DO MARENMESE CTH 5.
Ml oD [\ HE AME FE & VR O A3 EliE g 2 [a] dis Hb i iz
T &, M OAMAEDMA S A DIEFRM:Z M U T
IR FOEERE S I E X N D MEE RS A v 7
VUM, CKRELDPITBZ KRS, Rk
FDHy ) IHEED TR L 7B Z & DSETEE
DFFFEIZE VB SIZR>THEY, MSEFEDO -
VAXIER IR D 38 ) 2 (Ko 15 2 SR AR R IR AGA &
BENRD D, SEEZERNZERTFIEOER 2T
W, RXRfEiG Yy b7y 7 E AW TR R
iTo 7=,

TOBA TI3EZE L 72~ 2 DO & §if & LT
T 2R L, TBMESIZX > CTliigD A (=
[]#g) ZFARARER o T Wb, 2D & D ik
TOAY TV 7 ORI, (1) BEIMLEPERD
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HoOEmHDEE, (3) FTHEOE—ALARY bOEE
A, REWDH B [24][46]. (1) ORFICELT, B
TEBHFE % ¥ D T\ 5 Phase-IITI TOBA Tl ~ A DtH
% 2.5nrad DREECTHET 2 HELRH D, Ik
EIT 57 DBREER I B DA PR & = e
BHOT7 7 FaT—REEALK. (2) DERD 720D
VZUEEABR ~ AN O BEE 23 1 prad OREE TEATT
HEBERDHY, ZO7-OME%E —EHE - 3—F 1
YUY AR EE L2, (3) ICBIL TR E — A4
ZAHRy b DM E 2K 1 prad DREE THIET 5 BED
HY, YAE—X—I1ZLDEY—LARY - FHEEHE
ZEALT.

INSDEEEMAAATBER 2T L THY
TV TR O - (RIRER A T o 72, FHIEE

Bid (1) (3) 2SR S N A EEBS BB L T
B, LEoRETHY TV U IMRHIATESLZ L
DRI NIz, 7z, BEPGHAEL 7 7 F 22—
MI&oT~vRADMEE2FAETLHZ2ThHYy T v
TWMERTESL Z b T NETNEIHI N, HEE
MOEBEINE Y 7Y T DOEEEEHHIREE
—HLTHY, MEFECELTLHEGEY TH B
Z DRI N2 [10][36). 51T & o THES (KR
DRNDEIH I N2, SBIFFHEREEZ BT S
e TEORBPEWEED TV FETHS.

1.1.4 15 EFAFEREERR
SAKKIFEREMVLA T N A D= AFFR

BURH» S+ MTANL LB EDKRE IRE 71, &
BIkFHOHZRHMOREFT I — VYR (ENT
db— LV A) DMEEX, 220 D im/NEALD EkE 72
MREE7R &, Bk YL BRI R 2 52 5
AREMEZ DT WS, ZTNSDRIED =8, FH4ld
EHEREBETHW SN T WS &5 Rilfi TREx
N7EECHEHL, V=Yt FHALT mgBBED
RS DMIRFIE — F2HEREZ THIITAEZ
EEHEEBELTVWS.

9, WA E— FE2HEEREE THH
T 5 PEOFEMMGEE %17 - /7. HRE B ORI
BREIZ B W T, HEREE THEIdT 2121E7 « —
RNy 2 WHIR BRI L 7250, mg AT —IVDHIZ
TO7Faz—REWMOMIT2ZIZREETHS. %
T, SANIIRIS AR T A HOKREREICT 2
Far—REWOAMNT, TOKREZEEE mg#Eiz T
NTHMT L2 LT, KHIERENLUZERRIZ mg 5%
EHREHITAFEEEHAVE. kD, B rE—
ROEMEE A 15 +3mK £ THEIT S Z L I25h
U7-. 7=, REREFTHIIINn=GE8IcF 08
SRR A RO AR Z R L, TRAER o JLIR Ak
2.14Hz % Yi¥4 T 1.06 kHz ¥ T LA B8R T,
R 1071 FRE»S 1077 FE L 4 HlEdT 5
ZEIZH U7 [4].

BN, BEEOIRY FE—RFLDbHhUNE—
RDHH, ORI S D ZNZBHEE AN X
<, HEREAHIZENTHBZ 2 RT LR, A
IR EZ L DR UNIEDY 7+ Q fEE2FEHIL,
ZTOQMEMN—ETH DI s, ERAM CEMEH
INX L 725 structure damping model (Zf€> T\ 5
T ERMER L. FLT, HEREAFONBESE
THd LU —Y OB TIEEERS ST T,
RUNIRY Foimc=ALRE2 LTSy b
Ty TEERL, MRABHETORBEL L 217072
UNE— K2 FHAH T 7Ol etz 2 Az
DETES2EDZD, TOMKIXL —F =Yl
W7 S DA MRS R E S NS HTHEN TV,
HELT, TTIZERINTVWENRTA=ZEHN
T, 1K EDIRW R TaE TR ERE S &0
XECHIZ 725 K D 7REREHT R L 72 [43].
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1. ANDO GROUP

1 Ando Group
Research Subjects: Experimental Relativity, Gravitational Wave, Laser Interferometer

Member: Masaki Ando and Yuta Michimura

In February 2016, the LIGO gravitational-wave observatory announced detection of a gravitational-wave
signal. The new field of gravitational-wave astoronomy was opend. Gravitational waves has a potential to
open a new window onto the Universe and brings us a new type of information about catastrophic events
such as supernovae or coalescing binary neutron stars or binary black holes; these information can not be
obtained by other means such as optics, radio-waves or X-ray. Worldwide efforts are being continued in
order to construct and improve detectors.

In Japan, we are constructing a large-scale cryogenic gravitational-wave antenna, named KAGRA (former
LCGT). The detector is now under construction in KAMIOKA. This underground telescope is expected
to catch gravitational waves from the coalescence of neutron-star binaries at the distance of 200Mpc. A
space laser interferometer, DECIGO, was proposed through the study of the gravitational wave sources
with cosmological origin. DECIGO could detect primordial gravitational waves from the early Universe at
the inflation era.

The current research topics in our group are followings:

e KAGRA gravitational wave detector

— Construction and test observation run

— Optical design of the interferometer

Space laser interferometer, DECIGO

Development of TOBA (Torsion Bar Antenna)

— A new type sensor for TOBA
— Design and development of the next generation TOBA

Development of the ultra stable laser source using cryogenic cavity

High-precision experiments on relativity and opto-mechanics

— Opto-mechanics experiments with triangular cavity
— Optical levitation experiments

— Experimental study of space isotropy
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