4%% : E jj 5}; f I ‘?’ C. (~ C' (dddddddddddddaddddaddadddddaddddaddad

LCGT

—ERENRERFEEE—

£ @B # A8

CHRREKRZEFHSZER T 277-8582 T#EH MO ¥ 5-1-5>

e-mail: kuroda@icrr.u-tokyo.ac.jp

TN 3.

BB EHEICT B /20(C TAMA300 (5] &t < AR FHETEHE & U TRE & h /- Large-scale
Cryogenic Gravitational wave Telescope (KEMEBE N LERR) OBE & ZD-DDOFMEARICDOWN

1. @UBHIC

Large-scale Cryogenic Gravitational wave Telescope
(REMEIRE )P E R ) 1X, TAMA300 D1F k&t
B L CENOENK SV — 7TH5E LI KEG
B Tdhb. ZIUE, TAMA300 DIKE % 2 Hi4: ) 1)
Ea, #lEORIEHFLEEDLETLTEYVES
WRIF & BIAT B 720 DEN RIS TH L ",

2. LCGT OB

CONEDORMOLE (EE D MHET) 2
BRENTWB L HIZ, EHFIE, TheRKEHR
RIZL-oTHIERIENE, 20X ENH K
T 2HRLOFT, 2EFHFREIZOVTR, Z
DIFEDEFE SN, 2D, MOENH TOWED
EH) % 4% 9 Einstein O —#AHGHHERICL D, &
FIIELZBEPFLIFAROGNTEY, ish
LENHEOEFS FHSHTWEY. Zofw, 2
TR FESROBOENKIE, BB/ 30H:z
5 2 kHz O#EFIZKE % b ot OB BROK
DEELRY—7 v P ThHA.

TAMA300 (2 &% 7 A MERINIZZ OFFEDFREH
(FEE DIFEE) OFTRANAINTNED, 20
TAMA300 D FEREE T, 7> N1 X ¥R e
MEEITO2ERETESFRICLLENER
Zbhb, LLansh, A ORARRPLT >V N

472

AT D L) LRAHRTIX, 2EPUTFESKE
12100 HEEIC] MBEOHETREDLEREDLS
nNTwa?Y 2% 1), TAMA300 REEETIX2 &
P EAEREZIRZ S DIZ 100 HAEORR R 7 —
VOB FEN 2 5.

DI RITNLHREELZ A0, FA
DR AR FDOEBEICL EELFTTELLETELD
I CRHIAIENEZ LA L TUILRL W,
F A4 OO X %S TFHRIC 12 ) Mpe b
72 1 EO¥AETHEL TS, LokKE T
LT, 1HFEHBEV) LAV C2EFHTFE
DERERZD LT L0, L2ET R
25| BEMSLETHL,EVI L, 90 Mpe X &
WETHRIBECEZERENIVLETH L. kR
DEELVDAESEER TS L, 200 Mpe F2HE
T [R2%] BEFSHS L IV, TR TAMA300
DIEFE LD 2H L LB VEETH 5.

L—H—F it CiRZ b N ARNADEHHIL,
THFIOHFEOM DKM WORS) L &L, M
BELLDHEOONDORKEEERAL ETHE, AL/L
DREDKEESITHD. £oT, Lh/HhSWVIRIE
DENFERZD120E, L H/NEWAL/L #EHT
LBIEDVYETHE. ZOALILZEZETTH T
TWFIRERIZEELS LA E W) L Z) Tldk
V. AL BV —H—ROTHTROMEIESES
WKEZ O TR ENG., 208, L—¥—K0R

KX A#H 2001 410 A



-)<)-J-)-)-)-)-)-)-)-)-)~)~)')-J-)*)-)-)*)-)')-)9-)»)4)4)‘)D-)‘)J')')‘) ') .) *) #%; : E jj ;& % I ﬁ%“

BEROOLERLHBEOW L EIIMF L2 5. ik
O TAMA300 (2B ¥ 5L F (FE D IMNEE) 1
bIRROENTWBEY, FERBGHES OB IIER
ELAELLTHEBIZETIFShAZ2Y, 20/
bYIZIh o OB EBHME, HEMTIILENLD
1-ODOBBEIH S AT A EBHVDSZ LI Hf
BN ECTAHIEDTTHETHS. TAMA300 Tl
L—H—FHitOoRVEB FM¥ED L REZENL
DI-ODBBHRE L THAMATNIEMER T 1 —
KNy 7 ROKER ENTWA, LB BES,
REMEORESERTEL T TRBINILL
T, REOTFHLELICIVHEEICRBLE) &
ThL, KO OREFLLTOURELLY 3 Y
M LIFENARENRZ TS, T, K
BHZLDTL—HF -7 —% K& LTHETF
DFEWMPL—2—2DRKET L LTOBREHE
MWL LTEDREE TITS LR, &
DREBEFDOY a v NEEDS, FTWMYIITEHREL
CEMRICEDERBEREZROTLIT). RS
N —H— 87— LTI, RETTRRS L5
MAUEDE F R AT A%y | IMAVER 3
RFILTIDYay MNEFE/NSL(TES,
TAMA300 Tid, il OFEHIZHRROEN TV 58
D, L=300mTdhY, AL %EEH AT b
DRLTADLERIBEOLIVEAEKROLIAT
Hz DEEHESH 70 10" mTH2°. 20
TAMA300 DIEKEX 2 Hf LITEH &35 L, —HiR
W3km EVWI)EREEZ Do TLTLELEHAR
Thbh. EREL2HELTAH I LIE, LHIEGHT
RPRZFBOETHRO CTHE DL, £D720D,
LCGT it HE TId, 3km L W) EBRELXHRAL, 8
BRI L ERB) O/ S R SLIL O TR
B LTALZDSCLESETS. T2, B
EDAL/IL THRELEEDOLXVETHEFD Y
av MNES % TIFA7:90121%, TAMA300 THW 7
OWZFADL—HF— 1T —TIIRRET, FhE
DIHTKEVIOOW 25 ADL—F—HOHILE
Elnb,

E94% H105

PERRTEZEI I, 2EHUFESEROB
DEHWEX 1ED) LICKEDOLNVTIRZ S/
WX, LCGTRIHOERPLETH L. K1
(F7e7EmR) X, KBEED 14FE0EEDH
HFEHEEIEERTIRICHE Sh2EDREE Y
=7y b LIGE, HRTHEIATWSED
PO TRZ ONLHHMEAZ R L L
f:{)O)VC‘&)Z) 7, 8), 9).

3. FTEOHR

M2 0FtEOZKEERLTVA, L—H
— Tt ORI, EAMIZ TAMA300 L[F LT
b, Thbb, 2HOERHEFEE 3 km O
&\ CE AW E b7 Fabry-Perot ik 2F %
Michelson T#HEIDER T2 2 KDOKIZFKEL, Y
—LRAT) I —hoDONEEATS. 2 20Kk
AL TELRIZE—LRATY) vy —TCHUER
EbEbh, FRUHBTERBTICERING.
HIRB LV — LR T v ¥ — L OB BERIIER
HETHOTHITFOOND LI IZERE I NBD,
oL E, L—W—REMIZIERDE D) FiL*
RoTw{. RETHETEZES T-0I1213 30k
DOHZTDENBHD/NT AR ETFUTRK EWIZ
EFRWOT, ZORIEHFEEBVTHIELD )
—BAESEENI- UYL 7Y Y TEEHTA.
HEIE 1 pm DWE T 100 W DS THORVEE
ExLORELSMELSND L —F—Thb. KiEH»
SOWAIHEENBA>TVBEDT, E—F7)—F
— L) RS T A D, RETTHND
I, BOEMMHEE AL 2/ Th:0122D
O Fabry-Perot 3£ 27 2§ 5 4 MO IIHKIR
(0 K12fE) FTHI SN, ThorGHTLL0
DEHHBIZE SNL, KIRICTHo0IEOKE
WICIIEC R ESNAANTLRETIERL, +77
AXYOHEBEEPFEHENE. BREF L, FHERK
WCHLYSAE R, BITChTons. ZoT#EH,
ZRICLDBEITFEPL ELRCHDICHEBEZED
PLETHAH. THetekE, MELLO®BT b~

473



4"13'; é jj 5};% SZ % C" C‘ (T A A T T T T TS

Large scale Cryogenic Gravitational wave Telescope (LCGT)
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Electronics for Interferometer Control
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2. Alignment of mirrors

3. Intensity of laser

4. Frequency of laser

Optical fiber cable
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Cryogenic mirror suspension
(A sapphire mirror was suspended by sapphire fibers.)
Photograph of Q-factor measuremert of the sapphire mirror.

7TAYO Y FOEMPHQOKREIZH 7. Thi
(X, By FORMMPZIREE— FERHRE L, £
DEHHIRBORERM 25> TkHA. oy Fo
£ REMAOKBHIZERICH DD, ZITIE,
THFOMETIROTEL G 2D, WHLIRE)
E— FCRERE—F (51 kHz) L ZDRDE—-F
(68kHz) DQZIRE X TR0t o7z, ZOER,
2200F—FED, ZROQH 0 Th o0k
LT20KUTFTIZ10" 2525 L5 ho7 ",
T, BESINLHEORY T L LTHEM LR
BEdoiw, IR FOREBE— FOQIHFET
BULENHL. RO FOEBIZ 1 HzEBETH S
O, Eii, COEBEUERIESTIEIRL, Zhic
ROB2HFEELT, BRI T7TANN—DOEWMBQ %

& “fundamental mode” (5TkHz)
-e- "longitudinal mode” (68kHz)

LI EEIN ] 34 557887 2 3
10 Temperature (K) 100 K

Q-factor of the sapphire mirror.
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@ higher resonance
© lower resonance

e IR B
210 Frequency(Hz) :
Q-factor of the sapphire fiber at 6K .

(107 was achieved in cryogenic temperature!!)
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Abstract: The objective and R&D experiments for

LCGT project are presented for the detection of grav-
itational wave events.
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