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Figure 26: Orbital decay in the binary pulsar B1913+16 system demonstrated

as an increasing orbital phase shift for periastron passages with time. The GR

prediction due entirely to the emission of gravitational radiation is shown by the

parabola. Figure provided by Joel Weisberg.

Duncan R. Lorimer, "Binary and Millisecond Pulsars”, Living Reviews in Relativity
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viewgraph by K.Kuroda
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KAGRA Collaboration in the world

* Research organizations of laboratories and
universities are 41 in Japan and 38 in overseas

* 158 researchers in Japan and 67 in abroad,
225 members in total
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h ~ factor x 102% [/\/Hz] for observation band
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https://gwic.ligo.org/roadmap/Roadmap_100814.pdf
https://gwic.ligo.org/roadmap/Roadmap_100814.pdf
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Tunnel subgroup brief report for the KAGRA
“international collaboration meeting on 2013/10/09.
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Excavation from Mozumi entrance finished on i c
2013/03/06. | @ % X end
® TheYend has been completed except for the B 12 FF _IIR_?riel r:ln:;crr:gg
vertical hole. Length of theY arm tunnel is : *
| 165m. i
Center area has been completed except for the @

vertical hole. X arm
The current progress of Xarm and Yarm are 1950m Rail method
and |1385m, respectively.

Yarm tunnel will be completed on 2013/12.
The excavation will be completed on 2014/03.

MOZUMI

3000m

1500m

Mozumi tunnel ‘ ‘
Tire method : :
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" by T.Uchiyama
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New Atotsu

New Atotsu

y/ entrance

New Atotsu tunnel

Mozumi entrance

Mozumi tunnel Tire method
(Already exixti . arm (Mozumi side) £E=400n
Y end Tire method Y arm (New Atotsu) (enter area
Tire method Tire method Tire method
JGW-G1301891

Takashi Uchiyama, ICRR
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S.Koike & R.Takahashi |

Payload

Vibration
Isolation

Cryostat
PTC units

|

{1/ “ Cryostat

S Koike R.Takahashi
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Sapphire test-polish
was successful.

viewgraph by N.Mio

Example of a large baffle NAD

#3 Narrow-angle baffle
Material: A5052

,‘,

—

D ‘\;
“\V" \G‘Ll |

ECB: low scattering
Solblack: Vacuum Compatibility (107
Pa), Cryogenic compatibility (<8K), Low
reflectivity (~2%@1064nm), Applicable
for a large work

k lewgraph by T.Akutsu
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The equipments will be installed at Kamioka and Kashiwa by the end of February 2014.

Kamioka Mine Kamika (outside) Kashiwa campus, ICRR
SINET
(ICRR" s VPN)
VPN VPN
(C —
)) | S |
KAGRA general pupose intranet
DGS DGS
frame writer frame writer f | |
| precess precess precess precess login login
primary storage primary storage node node node node server server
server server
- - data server
| | )
= = é-----()(r----D 100 TiB Luster flle System
mC mC for iIKAGRA two months obs
- - optial fiber -
| |

(~4.5km) ‘ \ capacity >100 TiB
job mamagement

DGS Storage DGS Storage

server
't . 5PB system will be
200 TiB Luster file system job mamagement available for BKAGRA.
for safety spool and general purpose server
on-site processing/studies.
A. Inside Mine B. Analysis Building at Kamioka C. Kashiwa Campus
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The equipments will be installed at Kamioka and Kashiwa by the end of February 2014.

Kamioka Mine Kamika (outside) Kashiwa campus, ICRR

(ICRR" s VPN)

()() .
f— m— KAGRA general pupose intranet stream of raw data

frame writer frame,writer f | |
precess precess precdbs precess login login
primary storage primafy storage node node node server server
server server
- - data s@rver
| |
= = 100 TiB Luster file §ystem
mFC mEC -
N - optial fiber for iKAGRA two ths obs.
- - (~4.5km) \ capacity >100 TiB
job mamagement
DGS Storage DG Storage J 9
server
_ 5PB system will be
r file system Job mamagement available for BKAGRA.
for safety spool and general purpose server
on-site processing/studies.
A. Inside Mine B. Analysis Building at Kamioka C. Kashiwa Campus
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phase HAH] data rate / duty total expected | #xix
amount
ot o . 20MB/s / 100% 100 TiB R — 14
. about 2~o montns
IKAG RA at end of 2015 L
1MB/s / 100% 5TiB RN i NN
20MB/s / ?(5~10%) ? ] - 15
commissioning 2016-2017
1MB/s / 2(5~10%) ? ] = KRR/ BRoK
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bKAG RA (end of KAGRA)
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Status of construction: Surface building

Local government (Hida city) kindly agreed for
'KAGRA to use old kindergarten as a part of the
surface building. Refurbished in summer 2012.

New office building to be built in
2013. (340m?).

: KAGRA offlce (since 2012 14Om2)
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KAGRA project -- Takaaki Kajita
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B/ \) T —
% Merger
A |
I‘% \/\/avvw Ringdown
PSR name P; (ms) P, (hr) ¢ Tite (GyT
B1913+16% 59.03 7.75  0.617 0.37
B1534+12¢ 37.90 10.10 0.274 2.93
J0737-3039A¢  22.70 2.45  0.088 0.23
J1756-2251¢ 28.46 7.67  0.181 2.03
J1906+0746°  144.14 3.98 0.085 0.082
J2127+11C%<4  32.76 8.047  0.681 0.32
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Galactic merger rate

= 280Mpc (z=0.065)

A current official LCGT design (VRSE-D)
gives horizon distance (@S/N=8)

KAGRAD % 58 E BAfE
Event rate for KAGRA: 9.8J_r14 1

However, systematic errors which are not
iIncluded in this evaluation may be large.

See also: Abadie et al. CQG27, 173001(2010)
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« GW emissions from different phases
 carry out different informations.
O * In case of CBC, methods of waveform prediction are also different.
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by J.Read

—ffects of EOS as neutron stars merge
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Einstein Telescope
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Tidal disruption on NS-BH merger KACRA

Gravitational wave Spectrum

Inspiral phase

—>

f_ 1/6
J

f h(f)

Tidal disruption
and QNM case

Effective amplitude

t\

Frequency Tidal disruption case

We extract f_, by fitting the spectrum and

calculate gy, from final BH mass and spin

o viewgraph by Kenta Kiuchl



Hyper Massive Neutron Stars

KACRA
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NS+NS

-->(HMNS)-->BH, if highly rotating and/or enoug
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by Jocelyn Read

_ _Qalifornia State University Fullerton

Neutron stars in binaries experience
tides:

\ Q  size of quadrupole deformation
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