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KAGRA is a 3km underground interferometer
with cryogenic sapphire test masses.
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Installation status

Type-A installed in 2017
CRY payload installed at
Yend in 2017 (w/spare TM)
and at Xend in ‘18 Mar.
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e IMC/IFl installed in 2015
e |MMTs installed in 2016
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e Yend in vac ‘18/Jan

e ETMY cooled ‘18 Feb
(currently T=18K)

e Centerinvac ‘18/Mar

e Xend in vac’18/Apr

PRMs intalled in 2017
(Type-Bp suspension)
BS installed in 2017
(Type-B suspension)




Sapphire mirrors

[Hirose, Jan ‘18]

Coated ETMs were measured in ‘18 Jan.
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e, | (ETMX) (ETMY)
ms@140mm — 0.908nm ROC 1900m 1908m 1906m

before coating |

figure 0.5nm 0.9nm 0.9nm

roughness | 0.16nm 0.08nm 0.07nm

rms@ 140mm = 0.340nm

scattering | <10ppm | ~11ppm | ~11ppm

[Somiya, Feb ‘18] AS power (W)

lf;:i I e ETMX was delivered to Toyama Univ
- - i and HCBed. It was delivered to KAGRA
1.00E-03 i il il and SUSpendEd in ‘18 Mar.
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Toward bKAGRA phase-1

[plan as of Apr 16]
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Parallel Data transfer, Pipeline tests, GIF

e Test run will start from Apr 28 (postponed)

e Only ETMY will be in cryogenic

e MICH error signal has been observed at REFL (RF)
e IMC is stably locked

Some issues to be solved (as of this Monday)

e A leak was found in the ETMX chamber (200Pa)
(Vac level at the central area is 4e-5 Pa)

e ETMY Yaw RMS is as large as 3urad (X is ok)

e ETMY F1/F2 seems to be touching to the keystone




Observation plan

[arxiv:1304:0670]

Original plan is to have the first observation in 2020.
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KAGRA collaboration has agreed to somehow accelerate
the schedule to join O3 in 2019.




Observation plan

Letter from KAGRA sent to LIGO and
Virgo representatives.

“We extensively discussed and resolved to do
our best to begin operation in late 2019, so
that, if possible, KAGRA will run the detector
at the same time of the LIGO-Virgo O3 run,
and, if possible, to join the GW network.”
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Observation plan

[TMY arrives
Toyama Univ.
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The IFO configuration is still undecided (RSE/PRFPMI/FPMI).
Our estimated possible sensitivity is 40/20/10Mpc for BNS.



KAGRA+

Sensitivity curve candidates  aApout 3 year ago, we started
N\ PR discussing a possible upgrade

of KAGRA, aiming at an obser-
vation in 2022~24.
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Heavy: Upgrade of overall sensitivity using heavy sapphire

HF: Inject high power laser, sacryficing the TM temperature



[Nishizawal] [Michimura]
bKAGRA LF Heavy HF - Same test mass, low power, high detuning, 20 K
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* Heavier sapphire and heavier IM, 20 K

10°%° .
BNS 296 Mpc | Mass: 73 kg
BBH 2.7 GPC | (35 om dia.,
_ 10 118 cm thick)
E P_BS: 620 W
< 1022 ~“IFiber: 35 cm
E 1.7 mm dia.
:é 1023 b | @_susp: 2e-7
G Quantum ¢_coat: 5e-4
§ r_beam: 5.7 cm
10 100m F. C.
10 dB input sqz
1025 * ~T_SRM: 32 %

10° 101 102 103 10
frequency [Hz]

s

sensitivity [1/v Hz]

+ Same test mass, high power, 24 K
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