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BiEIR JAO0—7v7 SRIDTZHICIE,

- Fast source localization
(BERAO4FE)
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Credit: LIGO/Virgo/NASA/Leo Singer (Milky Way image: Axel Mellinger)

ASJ annual meeting on March 16th 2018, Yoshinori Fujii



RIRO T (I,
> ERADOE IR
/LIGO )

Hanford _____Virgo()

=t
- KDFBEORVWAEYFE

M}/ 0 / )\‘ %"{—'—\) 0 \ i .
g e : N AR AL R N
J SRR AR NN - KDEHERY R ER A
B ) e = B ==
_;;,’\}‘k\'\_?\. ‘

AAAAAAAAA v.\ - ‘V//.‘, s '_\\ /\ A\Y

e SNz v ] K )
Livingston LIGO (K) - fRIBOEEROEF

L India (1) Y

........

ASJ annual meeting on March 16th 2018, Yoshinori Fujii



REIRRIIZSE.. ?

(Ex.) SNR > 8 > #&! |

Higher Lower
LIGO Hanford Virgo (V)

o 2 RS AR Gt
o il p o \
- & A
7 7B K &6 \©

LIGO

K
Livingston (L) Kfonsg‘r( )
Higher

(#ERESBS)

ASJ annual meeting on March 16th 2018, Yoshinori Fujii



REIRRIIZSE.. ?

(Ex.) SNR > 8 > #&! |

Higher Lower
LIGO Hanford Virgo (V)
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Lower
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Virgo (V)

Higher sensitivity
LIGO Hanford(H)

Higher sensitivity Lower *
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sTEAE(E :

1. GW-EM JX14T54> (for GWs from CBC)
4 1st 2nd A

- [fMBTA] 7)[ BAYESTAR] —-> [ '?%Eﬁﬁ]

/) = [ —

=== [Signal | [Eventinfo: | [ Sky map
Compact © % J f SNR, probability
5'“3” e | h arrival time, Y G
oalescence )
\ L e e ) /
2. Two LIGOs (54 Mpc), Virgo ( < 54 Mpc)
( Higher sensitivity x 2 / Lower sensitivity x 1 J
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4
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median
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INIA—=I VR (by HL): (SNR threshold for H, L = 5.)
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INTA—=Y AR (by HLV & HL): (SNR threshold for H, L = 5.)
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INTA—=Y AR (by HLV & HL): (SNR threshold for H, L = 5.)
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INTA—=Y AR (by HLV & HL): (SNR threshold for H, L = 5.)
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INTA—=Y AR (by HLV & HL): (SNR threshold for H, L = 5.)
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YA (by HLV & HL):
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INTA—=Y AR (by HLV & HL): (SNR threshold for H, L = 5.)
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INTA=Y DR (by HLV & HL):
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FEERY R ERAIRY N -2 FAWSE.
Virgo ® BNS range H' 12 Mpc(/54Mpc)LOEIFnid,
V threshold ~3.5 ®&E the accuracy & precision (dEsiE.

> A2YSAZVVETHROERE DR LERZBHICFIA,

Ongoing & next step:

- V-trigger O/EDGDRIEL

- KAGRAZSZ OB EHFEDI\NTIA—-Y>R

- BT —AZ WA BEFEDI\TA—-Y >R
> by HLV ([CLBEENRENRIRY ND -2
> by HV-/LV- (C&BHTI-T012SFTOR
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Generating & mixing artificial V triggers

2. Mixing HLV triggers 2o :fﬁf,fﬁfffﬁf;fffﬁ.ﬁffffi]ﬁ:ﬁﬁﬁiﬁ - g'ﬁﬁi'] =3

p = random [0:1] BN - St - 6 |
FAP = FAP(SNR) or FAP(SNRth)|l N
o i :

p<FAP - HLVr
p>FAP & SNR>SNRth > HLV; |5%. Based onithe_
p>FAP & SNR<SNRth > HL o imeasurement -

\_ SNR threshold 10’ Y,
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Generating & mixing artificial V triggers

1. Generating V triggers

V,: V trigger based on
random parameters

= random following
measurement
Time = tH1 or tL1
+ random [-35ms:35ms]
Phase = random [0:2n]

SNR

S

SNRdtbt

..............................................................................................................

...............................................................................................................

— Model
@ Measurement |

.............................................................................................................
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

............................................................................................................

............................................................................................................

|n01 ____________________________ NG

.............................................................................................................

............................................................................................................

10°

1 I
6 10!

SNR

V; : V trigger based on injection parameters

SNR

= metadata + Gauss(0,1)

Time = metadata + Gauss(0,0.66 ms*—)
Phase = metadata + Gauss(0,0.25 rad)

SNR
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INTA=N>D A (by HLV): HLV-triple ®#®
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Trigger population:

Number riggers in the case 3

100% [ | 3-5
I I I I [ 1HLVi = HL + Vinjection 29 %
| ‘ [ JHLVFr = HL + Vrandom 11 %

I HL 60 %

50%
40%
30%
20%
10%

0%

2 25 3 31 32 33 3435436 37 38 39 4 45 5 55 7

B HL WHLVr mHLVI
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Ongoing projectl: double coincidence search

(B BENRRBIBA0. A
Advanced-LIGO (1&, 54 Mpc),
advanced-Virgo (158, 21 Mpc)
(G12e)zAHVCEEI A RISFEDTG AR ?/

- FAR ZZ 212 UL\EDIC,

LIGO O threshold Zz&bE<.
Virgo @ threshold Z&D{E<9 3,

> TONTA—NVA(L?
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Ongoing projectl: double coincidence search

Efficiency
HV-performance VS. LV-performance

fractlon of tnggers (num HV/250 injections) [%] fract|on of trlggers (num HV/250 injections) [%]
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Ongoing projectl: double coincidence search

Efficiency of noise triggers

HV-performance VS. LV-performance
fraction of| n0|se trlggers](num HV/250 injections) [%] fraction of| noise triggers (num LV/250 injections) [%]
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Ongoing projectl: double coincidence search

Efficiency (interpolated)
HV-performance VS. LV-performance

fraction of triggers (num_HV/250 injections) [%] fractilon of tlriggerls (nurr‘1_HV/2‘50 injections) [%]
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Ongoing projectl: double coincidence search

Searched area (interpolated)
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Ongoing projectl: double coincidence search

Are90 (interpolated)
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Ongoing projectl: double coincidence search
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Ongoing projectl: double coincidence search

Next step: update lower threshold region (by online analysis)
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