KAGRA #A—/\

TR 28 E R ALTHER

v

RATH

—FE 31—

17,
12810A(X) @EKFHEH

1]4

JIIFE R (B RKFEHEWH) on behalf of KAGRAISHKRL— 3>

JGW-G1605946-v1



FO1

FO2

FO3

FO4

FO5

FO6

FO7

FO8

FO9

F10

F11

F12

F13

F14

F15

F16

F17

FR2SERE B KAFAHRE (FOLEYFLEHHTS) 201612784

FHBE
REAZE
RIEAE
BIRLF—IERFREE

BIRLX—IRIBF RS

RmKZ

REXZFE

PEFERTR EZERT

BIRLX—IERHATE

R TR

REXFE

R ERE

NN

KRBT SR

Jit

R

o]

REUERENRLEFITEHS HHE (V)

ENREEFITE T HBHIKAEL R ZaL—2av V

BRSNS RO

= REAREIR SR I R DRAFE

RENKEE HiF LR (KAGRA) DIEBRBREZDHHE

KAGRARRBIEIB LY D7/ 75— DS

RAVORMEER N =Y 747 DBIEEDEDHRE

ENRBRHBRAREFE ORI HARGHRICE S 58%6

D)7 —MESGOEILREFIEICS S TRIEMOBIR

KAGRA®D 1= DIE B K HREE DR

KAGRAIZH [THL—H —EEREILDT=HDR&D

KAGRADE—RY)—F—(2HBIHDBL—HF—D 2T Bt DB FE

KAGRAD =8 D7 I+ Ty E—R Y1) —F—Ba

KAGRA®D #ill{Hl & B EhiE R

KAGRATN T AT AREBEE=2A—L AT LDEE

KAGRAT —4E5i% - R ERDIEEE(2)

KAGRARRHLZR DT — AT OB (1)

¥

100

50

300

350

200

150

200

200

150

200

200

500

2,600

FE
®E& PHEE

400 400
100 200
200 250
200 500
50 400

100 300
150 300

20 220

150 350
150 300
200 400
200 400
150 150
300 300
150 150
500 500
300 800
3,320 5,920

Y1

2,460

X

(FM)

RE XHE &R RECR) ESE

1,532

3,992

140

1,788

1,928



SHOER

e KAGRA A —/\—E 21—
JNFER IR (R RFEHRV
« KAGRAFH IR %
SREANB(ELLXXA)
« KAGRAIE;E %
#B . FE 1T (KEK)
* KAGRARRHI Bz DT —2 BT DIRAF ()
Hi#51T (KR ILKF)




A —N—Ea1— O

. |KAGRA0).='\§E§:E$5
e Aa—)L




iIKAGRAD S ERE L

JOo Y RER

=1

IKAGRAQ\
(v sEEE
B2 LY Tt
sr/“ ['I R.}

bKAG RA

Eim it al 22 55T

BABIUVRERE




IKAGRAGERIBERFE &8
« HA

- 184 H :2016.3.25-3.31
e 284§ H :2016.4.11-4.25

- Fibkt
« 3km AT IV FiEET(—E . EZE)
OO RAT
« 1#iH :Swk2Y>oAavy
« 2818 RFER-BEA. ¥ —o2Uronyy

- VORI

e« 1HiH :3 X 1015 HzY/2 @ 100 Hz
« 2HAH :6 X101 Hz'Y/2 @ 100 Hz

3B

« 188 :85.2%
« 2HAH :90.4 %
* FEE = (O OERE)/ (£ EiE)




Ti5ET (582HA)

RFEH-ERH. F—o71)>Av%, UGF ~94 Hz

G——
IMC ETMY
round-trip length: 53.30253 m
finesse: 540
mode matching ratio: 86.2 %
P:\:Snd-tri length: 0.4 m Michelson
e 1‘;7 gt B BS-ETMX length: 2991.6 m (designed)
' . . BS-ETMY length: 2988.3 m (designed)
mode matching ratio: 75 % contrast: ~70 % at best
. (o]
MCe MCe loop beam radii at PR3
7 ~30H: (cross over) wx =35.3(2) mm
E— IFI
transmissivity: 94 %
PZT loop
2W ~3 kHz
NPRO “7 M™Mci Nico PR2
Laser A a {IFL 1 —— ETMX
PR3 BS ‘
— > RFM network
€mp loop PZT loop ETM loop
~300 mHz ~30 kHz ~8 Hz




- BFMARE., BiR

MCi, MCo, MCe
Type-C (double pendulum with stacks)
x config magnets
95.95 mm dia, 29.5 mm thick
RoC=37.33m

PR3
Type-Bp’ (double pendulum)
250 mm dia, 100 mm thick
RoC=24.92m
TM stage was fixed
IM stage has 6 OSEMs

ETMY

ETMX, ETMY (TAMA PRM)
Type-C (double pendulum without stacks)
+ config magnets
wire dia 100 um for X, 50 um for Y
100 mm dia, 60 mm thick
RoC =9 km
reflectivity: 50 % for X, 90 % for Y (probably)

BS (CLIO BS)
Type-C (double pendulum without stacks)
x config magnets

150 mm dia, 40 mm thick (no wedge)
RoC = flat

MCe
PR2
fixed 2-inch mirror
RoC=-3.0+/-0.2m
R MCi MCo PR2
Laser A a {IFL 1 ——
é i PR3 BS

ETMX



Rz

c IMCEEZEBNATDHEZE
IMC
200 Pa
MCe
IFl to BS area

MCi

Laser

l MCo

air pressure

EYA

ETMY air pressure

Yarm
68 Pa
Oct 28: last fastening

GVs close to IXA/IYA

- Wwere closed

IYC+IYA
1.5 Pa
Mar 19: pumping

I&'>
@<

EXA
air pressure

ETMX
Xarm
IXCH+IXA 1.6 Pa
4.0 Pa one year sealed off

Mar 19: pumping
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80 Hz (UGFH—7R)
e 135 Hz L—FH A E=S—)

Michelson differential

dlsplacemen<t>[m] Michelson optical gain

t 5.7e10 counts/m

\ 4

error signal
K1:LSC-REFL_PDA1_RF17_Q_ERR_DQ

online calib

calibrated in L*h(t) [nm]
K1:LSC-MICH_CTRL_CAL_OUT_DQ

a

Actuator

calibration lines

(80 Hz, 135 Hz)

X

v

Filter
zeroat 0.2,70 Hz

ETMX: 1.6e-9 m/counts at DC, f0=0.92 Hz, Q= 5.1 <
ETMY: 1.0e-9 m/counts at DC, f0=0.94 Hz, Q = 4.6

&

combined: 2.6e-9 m/counts at DC

<

UGF servo signal Y
K1:LSC-UGF_SERVO_OUT_DQ

L/

UGF

\ 4

servo

A

pole at 0.02,2000,2000 Hz
DC gain 500
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SensMon: K1:LSC-MICH_CTRL_CAL_OUT_DQ
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fURILA S FEHIRH(FA) : ~ 2.5 sec
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5 —4

1.4x10"

L O L L L

1st harf ——
2nd half

1.2x10"°|

110"k

8x10° |

6x10°

4x10°

2%10°

0

£&T—~3: ~75TB

03/24
00:00

03/31
00:00

04/07 04/14 04/21 04/28 05/05 05/12 0519
00:00 00:00 00:00 00:00 00:00 00:00 00:00



BEFHHIFAN-FVT b gAY b
Safety and interferometer expert shit Observational shift
FRYI b By 7k £RYT b FRYI b B 7 b ERVT b
Midnight shift Day shift Twilight shift Midnight shift Day shift Twilight shift
(1:00-9:00) (9:00-17:10) (17:10-1:00) (1:00-9:00) (9:00-17:10) (17:10-1:00)

Bt Y HL e
date o 4Ed (4 e

Insti {H&E [Instit H%E [Insti $ELE |ALHE B4 |BELKE BLE |BLKE HLF (HLEE ALF |AL8E BLE BUKE BLFE

tute person | ute person | tute person |[Institute person |Institute person |Institute person |Institute person |Institute person Institute person

B 2016/3/15 ICRR KEK BIKE ER#EX BIX R AHE
2016/3/16] NAQJ KEK ICRR RAEY AR RESCEU AKX RIK B K32
2016/3/17f ICRR NAOJ KEK RAEY TR RESCEU RREHEX BIK Bt K3E
2016/3/18] NAOJ ICRR NAOJ RAEY FERTR RESCEU REFEX BRIK [ hipeL
2016/3/19] 1CRR NAOJ ICRR RAEY FERATR RESCEU REFEX BRIK PR A
2016/3/20 NAOJ ICRR NAOJ RAEY RESGEU REFEX BRIK [ hipeL
2016/3/21] ICRR NAOJ ICRR RAEY RESCEU REFEX BIX hipeL
2016/3/22] NAOJ ICRR NAOJ RAEY BRI RESCEU EREEX BIX PRt K3
2016/3/23| KEK NAOJ ICRR RAEY BIWAT AR ERAET EIX PR A
2016/3/24] 1CRR KEK NAOJ RAEY BEIAT AR ERAET BIK R A
2016/3/25] NAOJ ICRR KEK RAEY BRI RAEM EBAET BIX PRt K3
2016/3/26{ ICRR NAOJ ICRR RAEY BIWAT RAEM ERAET EIX PR A
2016/3/27) NAQJ ICRR NAOJ "AEY BIAT RAEM ERAET BIK R A
2016/3/28] 1C0RR NAOJ ICRR RAEY BRI RAER EBAET R AHE
2016/3/29] NAOJ ICRR NAOJ RAEY BEIWAT B AE ERAET [ hipeL
2016/3/30] KEK NAOJ ICRR "AEY BIWAT B AE ERAET R A
2016/3/31] 1CRR KEK EIAT RILXE HARAEL
#BE 2016/4/11 NAOJ KEK | ZEA BRI AR

2016/4/12} NAOJ ICRR NAOJ RhAE EBA BRI BUKE
2016/4/13] 1CRR NAOJ ICRR GipsE EBA BRI BIKE
2016/4/14) NAOJ ICRR NAOJ RhAE EEX EXT 2UKE
2016/4/15] ICRR NAOJ ICRR RhAE EBA BRI BUKE
2016/4/16] KEK ICRR NAOJ GipsE BB BRI BKE
2016/4/17) NAOJ KEK ICRR RhAE EEX EAT 2UKE
2016/4/18] ICRR NAOJ KEK R AE Rk EBA RAE BUKE
2016/4/19) NAQJ ICRR NAOJ | GipsE PRAL EBA RRE BUKE
2016/4/20 ICRR NAOJ ICRR RhAE FaAL RRE EUKE
2016/4/21} NAOJ ICRR NAOJ R AE WAL RAE BUKE
2016/4/22] 10RR NAOJ ICRR RAMER in oy RARHE ZIKE
2016/4/23 KEK ICRR NAOJ RAMEH FaAL RAE EILKRE
2016/4/24) NAOJ KEK ICRR R EH FaAL RAE EILKE
2016/4/25] 10RR NAOJ RAMER HRAT A




A AFREETHE

e E—FH)—F—
s BEDINTZE—FV)—F—HROMBEL. BiEE. BAVAN—
=
e E—RHY—F—DTF LAV (KEH)

*bKAGRARRR EEL—F— DR

« TUE—RD)—F—LBABRBRES AT L BEHIFIETET
c BEREILIRATL RS

s E—RFIVFUITLAOA—THEDY AR 3y
VAT L
- REET. MEh
¢ gnﬁ]ﬁ I&ﬁ@lﬂﬁ




« HELICEALTIEIHERD

YI7AF7I5—a—T427

« KAGRARIS—a—T1 T (2BFEW) DIEtREEmR T A LR
HETELUTEATELEI DT FETHERTS
o A—Ta4 T HBWMBLIZ207 ILVELFHETE—YIXBEEET . 32Ba—T T EREE(F(T1=

(R
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Al

HR

transmission @ 1064nm  5ppm < T <10ppm

transmission @ 532nm 6%
absorption lppm
scattering 10ppm
AR

reflectivity @ 1064nm < 50ppm
reflectivity @ 532nm <5%

AN

AN

¥l

HR transmission

~ 7.5ppm @ 160mm -

NII 0 K| o III {II IIII
t [rerd

T am

Transmission (%)
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HR scattering
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coating mechanical loss

1oommy-27A7HRD EIZa—T1>

substrate 7‘§ﬁﬁbf:*%m*§9&5ﬂ“ﬁgt“} I“?“Jjo

1100

1.E-02

1.E-03

1.E-04

1300

coating mechanical Iols

¢=5+6e-4 around 20
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20 30 40

temperature [Kelvin]
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