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BENRDAUERERE

Source localization accuracy

To have 4th and 5th detector is very important

to determine the source direction accurately
because of more number of 3 detectors combination
NS-NS coalescence @180Mpc (95%Cl)

median of 6Q [Deg?] 30.25 9.5

J.Veitch et al., PRD85, 104045 (2012)
(Bayesian inference )
See also Rodriguez et al. 1309.3273

BH-NS coalescence @200Mpc

L:LIGO-Livingston
H:LIGO-Hanford
V: Virgo

K: KAGRA

I: LIGO-India

direction, inclination, polarization angle
are given randomly

[ N

median of §Q [Deg?] 21.5 8.44

(Tagoshi, Mishra, Arun, Pai (2014), Fisher matrix)
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Source localization accuracy

To have 4th and 5th detector is very important
to determine the source direction accurately
because of more number of 3 detectors combination
NS-NS coalescence @180Mpc (95%Cl)

L:LIGO-Livingston
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Tanaka, et al. 2014
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* Japanese collaboration of Gravitational wave
Electro-Magnetic follow-up observations
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Observed magnitude (@100 Mpc)

18

20

22

24

26

28

Expected light curve of kilonova
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Expected light curve of kilonova
@ 1OOM pC (Tanaka, M.)
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LT D EEZEZELGO/NirgoF—L&FEAT (201454 8)
201554 A . LIGO/Virgo Bl K B F—LRE (@4 2)7) ICTEENHE

LIGO-M1400069,VIR-0127-14 1

Memorandum of Understanding between
J-GEM and LIGO and VIRGO

regarding follow-up observations of
gravitational wave event candidates

April 5, 2014

This Memorandum of Understanding (MOU) establishes a collaborative effort among the Laser Inter-
ferometer Gravitational-Wave Observatory (LIGO) and LIGO Scientific Collaboration (LSC), the Euro-
pean Gravitational Observatory and Virgo Collaboration (EGO/Virgo), and Japanese Collaboration for
Gravitational-Wave Electro-Magnetic Follow-up (J-GEM) in order to participate in a program to perform
follow-up observations of gravitational wave (GW) candidate events with the sharing of proprietary infor-
mation (see LIGO-M1300550 and VIR-0494#-13 for an overview).

The purpose of this MOU is to reference the parties involved and their relevant policies; define the
appropriate data and information that is to be shared under this arrangement, and its permitted use; and
establish how any publications and presentations coming out of this work will be handled. By signing
this MOU, the parties agree that they understand the nature of the collaborative work, consider it to be
scientifically worthwhile, and will do their best to bring it to successful completion.
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LIGO/Virgo M 1& FHETE

Estimated | Fgw = 1072M;¢* Number | % BNS Localized
Run Burst Range (Mpe) | BNS Range (Mpc) of BNS within
Epoch Duration | LIGO Virgo LIGO Virgo Detections | 5deg? | 20deg?
2015 3 months | 40 — 60 — 40 — 80 — 0.0004 — 3 — —
2016-17 6 months | 60 - 75 [ 20-40 | 80-120 | 20— 60 | 0.006 — 20 2 5-12
201718 9months | 75-90 | 40-50 [ 120-170 [ 60—-85 [ 0.04-100 [ T -2 | 1012
2019+ (per year) 105 40 — 80 200 65 - 130 | 0.2 — 200 3-8 8 — 28
2022+ (India)\ (per vear) 105 80 200 130 0.4 — 400 17 48

Table 1: Sumulary of a plausible observing schedule, expected sensitivities, and source localization
with the advanded LIGO and Virgo detectors, which will be strongly dependent on the detectors’
commissioning pyogress. The burst ranges assume standard-candle emission of 10~2Mc? in GWs

at 150 Hz and sdale as E(I:ﬁ The burst and binary neutron star (BNS) ranges and the BNS
localizations refledt the uncertainty in the detector noise spectra shown in Fig.|1| The BNS detection
numbers also acedunt for the uncertainty in the BNS source rate density [28|, and are computed
assuming a false alarm rate of 1072 yr—!. Burst localizations are expected to be broadly similar
to those for BNS gystems, but will vary depending on the signal bandwidth. Localization and
detection numbers dssume an 80% duty cycle for each instrument.

LIGO second run (02) :20164F8 B 24—~ 64 A |

34



75°

60°

LIGO/Virgom BiR SN Hskymap = e

Skymap Viewer

A sky atlas for understanding LIGO-Virgo skymaps. Help here, and skymaps here. If you do not see the big dark sﬁk(v}o
look below and widen your browser. Zoom with the + and - at the right of the sky. )
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GW1509147T. J-GEM

(Abbott+ 2016, PRL, 116, 061102)
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Vavay
% —%R 16Sep2015 G184098
_ —
Subject: [Iv-em-ome\/irgoGlS%%: Burst candidate in LIGO engineering run data

Date: Wed,|16 Sep 2015/05:39:44 +0000
To: Iv-em-observers@gw-astronomy.org <lv-em-observers@gw-astronomy.org>

H R AEAE RS - 2015-09-14 09:50:45

We would like to bring to your attention a trigger identifie
ongoing Engineering Run 8 (ER8). Normally, we would se
but the LIGO/Virgo GCN Circular list is not ready yet.

The LIGO Scientific Collaboration and Virgo reportthat the cWB unmodeled burst analysis identified
candidate G184098 during real-time processing o£'data from LIGO Hanford Observatory (H1) and LIGO
Livingston Observatory (L1) at|2015-09-14 09:50:45 UTC{GPS time: 1126259462.3910). Alerts were
not sent in real-time because the candidate occurred in ER8 data; however, we have now sent GCN
notices through our normal channel.

G184098 is an unvetted event of interest, as the false alarm rate (FAR) determined by the online
analysis would have passed our stated alert threshold of ~1/month. The event's properties can be
found at this URL:

Dear colleagues,

y the online Burst analysis during the
this in the form of a private GCN Circular,

https://gracedb.ligo.org/events/G184098
There are important caveats associated to this event:
* It occurred before the initiation of the planned observing run;
* The detectors were not in their final O1 configuration;
* Calibration is not finalized.
In particular, calibration uncertainties may imply systematic errors in sky localization.
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 Abbott et al. TApJLIZ¥EFE (2016/2/27)

LOCALIZATION AND BROADBAND FOLLOW-UP OF THE GRAVITATIONAL-WAVE TRANSIENT GW150914

B. P. ABBOTT'. R. ABBOTT'. T. D. ABBOTT>. M. R. ABERNATHY'. F. ACERNESE™*, K. ACKLEY". C. ADAMS®. T. ADAMS’.
P. ADDESSO’. R. X. ADHIKARI'. V. B. ADYA®. C. AFFELDT®. M. AGATHOS’, K. AGATSUMA”?. N. AGGARWAL'’, O. D. AGUIAR'",

F.ABE’. M. Dor’'™®, K. Fusisawa®!?, K. S. KAWABATA™, T. MOROKUMA™'®, K. MOTOHARA®'®, M. TANAKA®?', K. OHTA®*?,
K. YANAGISAWA'**| AND M. YOSHIDA??

The J-GEM Collaboration
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Optical
DECam i,z i <225, 2<21.5 3.0.5.22 100 38 14 14 11 | 18344, 18350
iPTF R R < 20.4 3.1,3. 1 140 | 3.1 209 0.0 0.2 | 18337
KWEFC i i< 18.8 34,1, 1 240 00 1.2 0.0 0.1 1836
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J-GEM Follow-Up Observations to Search for
Optical Counterparts of The First Gravitational
Wave Source GW150914

Tomoki MOROKUMA"!, Masaomi TANAKA®2, Yuichiro ASAKURA®’, Fumio
ABE®, Paul J. TRISTRAM", Yousuke UTsumi?, Mamoru DoI"', Kenta
FuJisaAwA!, Ryosuke ITOH?, Yoichi ITOH¥, Koji S. KAWABATA?, Nobuyuki
KAwAI', Daisuke KURODA¢, Kazuya MATSUBAYASHI, Kentaro MOTOHARA"!,
Katsuhiro MURATA®, Takahiro NAGAYAMA", Kouji OHTA!, Yoshihiko SAITO!,
Yoichi TAMURA"', Nozomu TOMINAGAY?, Makoto UEMURA?, Kenshi
YANAGISAWAS, Yoichi YATSU', Michitoshi YOSHIDA® and on behalf of
J-GEM collaborations
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