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(119.4077W,	46.455N)	

(90.7749W,	30.5624N)	

(9.8072E,	52.2451N)	

(10.5040E,	43.6313N)	





KAGRA	

•  Underground	
–  Ikenoyama,	Kamioka	

– small	seismic	

•  3km	armlength	

•  Cryogenic	test	mass	
– cool	down	to	20K	
– sapphire	substrate	

ConstrucPon	started	in	2010	



Roadmap of KAGRA	
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2016 2017 2018 2019 2020 

bKAGRA	
					(baseline)	
									Phase	1	
Michelson	with	
cryogenic	TM	
(PR)	
Test	run	

Suspension installation 

Y 

Y Cool down 
   for phase-1 

Cryogenics 
preparation X	

X 

IFO 
upgrade 

Cryo- payload installation 
Cryo-payload upgrade 

Noise hunting 

iKAGRA	
					(iniPal)	
Michelson	at	
room	temp.	
Test	run	

bKAGRA	
					Phase	2	
FP	with	cryogenic	TM	
RSE	
Test	run	

bKAGRA	
						Phase	3	
FP	with	cryogenic	TM	
RSE	
ObservaPon	run	

PB Data Storage  A 
PB Data Storage  B 

LIGO	

ETM ITM 



Configuration of iKAGRA (initial KAGRA)	
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PR2 

PR3 

ETMY 

ETMX 

B 

Mode Cleaner 

Input Mode 
Matching 
Telescope 

IFI 
Fixed 

Type-Bp’ 

Type-C 

Others 

•  Michelson  (mid-fringe lock      
-> RF readout) 

•  Room Temperature 
•  Temporary Suspensions/

Mirrors 
•  3km ducts were evacuated 

•  Gain the experience of 
works in underground 
facilities 

GW signal 

防振装置区分	

Test	Run		2016	Mar.	–	Apr.	

光源　➡	

Beam	Spli\er	

(End	Test	Mass	–	Y)	

3km	arm	ducts	
Power	Recycling		
	Mirrors	



BASELINE CONFIGURATION OF KAGRA	
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Power 
Recycling 
Mirror PR2 

PR3 

SR3 

SR2 

SRM 

ITMY 

ETMY 

ITMX ETMX 

B
S 

Mode Cleaner 

Input Mode  
Matching 
Telescope 

IFI 

BRT 

BRT 

Type-B 

Type-Bp 

Type-C 

Others 

Type-A (Room Temperature + cryogenic) 

OMC 

Output 
Mode 
Matching 
Telescope OFI 

OST Output	
OpPcs	

出射光学系	

防振装置区分	

光源　➡	

(Beam	Reducing	Telescope)	

(End	Test	Mass	–Y)	

(Inner	Test	Mass	–Y)	

(Signal	Recycling	Mirror)	



baseline	sensiPvity	



bKAGRA  phase-1	
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Power 
Recycling 
Mirrors PR2 

PR3 

SR3 

SR2 

ETMY 

ETMX 

Beam 
Splitter 

Mode Cleaner 
Input Mode 
Matching 
Telescope 

IFI 

BRT 

BRT 

GW signal 

•  Cryogenic Michelson Interferometer 
•  Full scale vibration isolators 
•  High power compatible input optics 
•  Low power laser 

Start operation by the end of March 2018 

Type-B 

Type-Bp 

Type-C 

Type-A (Room Temperature + cryogenic) 
防振装置区分	

Others 
光源　➡	

(Beam	Reducing	Telescope)	

(End	Test	Mass	–Y)	

Signal	Recycling	Mirrors	



bKAGRA PHASE 1 SCHEDULE	
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2017 2018 

3	 4	 5	 6	 7	 8	 9	 10	 11	 12	 1	 2	 3	

Power Recycling Mirrors 

Beam Splitter SR3 SR2? 

ETMX 
Type-A 

ETMY 
Type-A 

Sapphire ETM Coating Suspens
ion 

Assembl
e 

ETMY 
Payload 

Installation 
ETMX 

Payload 
Installation 

ETMY 
Cool down 

ETM
X 

Cool 
down PSL Upgrade 

IMC MICH alignment 
Lock 

12/8	

VibraPon	
Isolators	

Test	Masses	

Cryogenics	
Cooling system 

OpPcs	
Interferometer	

Training 

Now	



2017年2月〜３月	

InstallaPon	of	type-A	on	2nd	store	at	Y-end	
InstallaPon	of	Beam	Spli\er	

A	small	avalanche		



Anchor	holes	for	BRT	chamber	at	Y-end	 Cooling	test	at	X-end	

InstallaPon	of	an	opPcal	bench	
Road	to	Shin-Atotsu	



まとめ　	

＊bKAGRA	(baseline	KAGRA)	phase-1	へ向けての準備、	
　　インストール作業が進行中	
＊各サブシステムの進捗については、この後の	
					17aK25,	17pK25で、解析について17pK25,	18aK25	
					での講演が予定されている。	


