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HEAHERA

AIR : Constructing an Alert System with the Hilbert-Huang Transform in Search for Gravitational Wave

Signals (poster)
AT : Optical, X, gamma, neutrino follow-ups of KAGRA candidate GW sources (talk)

=18 : Constructing an Alert System with the Hilbert-Huang Transform in Search for Gravitational Wave

Signals (poster)
FHi#& : Effect of the higher harmonics to the source localization accuracy by the network of ground

based detectors (talk)
HH : GPGPU for rapidly processing of Gravitational Wave Radiometry and Prospects for Virgo-cluster

Hotspot (poster)
PHi=E : Measuring cosmological inhomogeneities with gravitational-wave standard sirens (talk)

imll : GPGPU for rapidly processing of Gravitational Wave Radiometry and Prospects for Virgo-cluster

Hotspot (talk)
L7 : Constructing an Alert System with the Hilbert-Huang Transform in Search for Gravitational Wave

Signals (poster)
s&[R : Continuum, Grain and Burst Behaviors of Stochastic Gravitational Waves from Cosmic Strings

by Numerical Simulation (poster)

(BRHI )
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® Observational Instruments

® Src Modeling

® [esting general relativity

® Cosmology

e NS and BH Mergers

® Galactic Neutron Stars

® Continuous wave

e Stochastic GW Background

e Stellar Core Collapse

e EM Follow-Up,/Multi-Messenger(v, radio, y-ray)
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* Follow-upf

il (LOOC-UP, gamma-ray)

- Stellar Core Collapseh*5 DE K
SN and BH Mergers(CWB)
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http://gwpaw2012.aei.mpg.de/program
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Follow-Up#R;E|

fH A Follow-UpDEEIC{ITBEL T\
Low-latency search® b —27 H R 51n7c
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Data Generation
and Transfer

Triggers

Identify |

Write to
Database

Select Triggers and
Determine Pointing

Send Alerts
to Telescopes

H1 ! A
Data
L1 copied
to
2 1computer
V1 centers
—_
w—‘;-

A&A 539, A124

Added latency:
<1 min. <1 min.

<1 min. I 2-3 min. 10-20 min.

Total Latency:
~30 minutes

Michal Was &k D

collapse

O-

PNS

=GW!

<100s
—_

BH formation?

jet launch

=GW!

<100s
—_— —_—

Internal
shocks ?

<100s

jet break-out

Main y emission
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LOOC-UP project

* Locating and Observing Optical Counterparts to Unmodeled Pulses

« S6-VSR2 (2009 12H ~2010F6H) &£ S6-VSR3 (2010FF9H~10R)IciThn

* Alert rate : 3D EFICHVLVTWVDS EE I |
- 86-VSR2 : 1HIC11~RY k X s T i

PTF

_ _ R F , [rorses || TAROT o+ .
= S6'VSR3 . 4E ‘L." 'f/\‘/ I\ + — - ROTSE d
* Latency -
. QUEST + SkyMapper
- Alel‘t?'J‘ b hT 73\ b 30ﬁuw ‘C- % =£ﬂb\*ﬂ§5§/ TAROT S * ol + .
. . .\‘ , Zadke 3
- ofEl D E R IEA
Name Band FOV (square degrees) Exposure 1ime (s) Linuting Magnitude
Palomar Iransient Factory Optical 13 60 ’0 >
P1 of the Sky Optical 400 10 115
QUEST Optical 94 60 20
ROTSE III Optical 34 20 175
SkyMapper Optical 5.7 110 21
TAROT Optical 34 180 175
Zadko Telescope Optical 0.15 180 20
Liverpool Telescope Optical 0.0058 3600 21
LOFAR Radio ~25 14400 N/A
Swift X-ray 0.15 200-5000 N/A
Swift UV, Optical 0078 200-5000 24 12
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Gamma-ray burst

GRBOEK AR - KfEl%Z JTic

uml

5 TR BERRZ MERMICIT Do

Swift, Fermi® GRBER:EI (2009%F7H~20105F108) ZJTiC.

LIGO Hanford, LIGO Livingston, VirgoD % v kT —7 7 —% % f&if
Michal Was

Fermi-LATD /7 > Yi#R/NIL Y —2XREH] (~20115F) ZJTic.

BEHRRY NT—0 7 —5 & @i

Holger J. Pletsch

L

(Barthelmy et al., 2005) (Meegan et al., 2009)
Swift Fermi
REFEEH - 2=RD20% REFEE 2R D70%
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Gamma-ray burst

S2TE AR HER DI AR E 9 52015F ~
Swift | #EEEIMZ L
Fermi | ARRERBEIEL TS

\x

2015F~2020F ICIFREM BTSN D H Y Vigg TS Lobster
SVOM : HEFEHEIEEKXKD15%
Lobster : fREFE5E(£30x30 degrees

YO NBRDOLEHEINHFZWT &
Flee2XKEHNNPNETHD I &Zzm< @EmAL TV

Michal Was & D
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Stellar core Collapse

EONHEDAL—RABT—IDHBEAEZEZ DI LD,
BRICE>TL5EEDNS
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Stellar Core Collapse (KE £ E)

Motivation

Stellar Collapse

|

Core-collapse supernovae (Type Il, Ib/c)
Neutron stars EM (<1%)

Stellar mass black holes ——> |Neutrinos (~99%)
Long gamma-ray GW (<107-6%)

Protoneutron Star, R ~30 km Supernova Explosion

have much more direct information than EM

GW
» dynamics of inner core
Neutrinos
sn o S —thermodynamics / structure
cotopsan of inner core
Christian Reisswig G Lo e

16

2012621 HAEH



Computational Modeling of supernovae

- leakage 7'/l & non-leakage T/ TOE KD REFERREDIEL

+ GW signal & neutrino signal Mcorrelation

Nno rotation

» [Slow rotation DATET)LIT DL TCentral density
moderate rotation

rapid rotation .
No rotation

> rapid rotation O & S ICIREPEDMERI L TWNWS _ peeer 0

Central density ~ ~ =~ Model s12WH07j4 _ 2 o ' - t
35 5 . m , ‘ —_—

5tPrompt convectio

e 0 1
40 Vel 1 va Neutrino 1

0 0.2 Of-i , 0.6 0.8 1.0 Az .
Normalized loe{PSD) *%% Bi] 0) rOtatIOH 7'-'& %

Rapldly rotation Christian Reisswig MMFBZEMNTES
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Stellar Core Collapse

short GRB% A > UBEREDERINEE

GW®D ~Y fi—ZEMTfollowd %I (& > wide-field telescope 74 &

GW. X. Y. Neutrinos’k & IC & D network (follow up)

Neulrino detection localion ~ degrees [1 ]

Supemova
@\b |
MAXI (Monitor of

W All-sky X-ray Image)
v S ]
Cgcaﬁon V\ Rk : - ‘ﬁl

Distance ]

location: degrees

Galactic Supernovae

Test gravity
short GRB
EoS _

MAXI JEM EF
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NS and BH merger

S6lcDOWTOY—FDEEBbRE SNk
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NS and BH Mergers

IMBHs %Z Coherent wave burst(CWB)IC &K > TH—F

CWB : Fv—REZ/\—XA NEDEREHLTETHIR
— short fourier transform Z{TH I ICANRYI KA LN EEND
1

Spectrogram (Normalized tile energy) j\ [ — 55 l\ [r\l q —
_—

300 0 C
v
z B
§ o[
- =200 S
N
o L
; 10° :
: 0
3 —
3 C
W =
100 5_— 3
" BLACK: injected
.0 RED: reconstructed
i Bl ey ool b P ee | s Bisenel i Baspiel's
561 561.5 552 X 5604 5606 5608 561 5612 5614 5616 5618 562 5622

time, §
Time (sec)

Giulio Mazzolo& D 20
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NS and BH Mergers

LIGO, Virgo MS5-VSR1 T®DInjectionf R
MasstbICIFLITFOERENS ) = v hHDL

Total massh K=< B3 CEAIEFEEFBZ I NS (KDAFAL)
MasshH'E 3 & IMRI/EMRIICGED &, KEAZ LS (RDOAT)
M Mpc
9%50 D 200
L1IH1H2 | 180
200 200
{ 200 1 160
-~ - 1 140
S 150 -4 150 = 190 { 120
N N =4 100
" _— 9
é - m o 16 W 100 ;r; 100 1 80
Mm% e NS 190 169 131 9 =4 60
219 218 1% 1R 5 W ] 0 12 180 164 126 %0 65 8 | 40
50 + 50 F 20
91180 1M 13 9 8 0 171 l1zf 100 L?l » 0
5 100 150 200 250 300 350 5 100 150 200 250 300 350
Mass 1 (M,) Mass 1 (M.) Giulio Mazzolok D
MAX RANGE: 241 Mpc MAX RANGE: 192 Mpc
AVERAGED RANGE: 87 Mpc AVERAGED RANGE: 72 Mpc 21
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NS and BH Mergers

S6-VSR2/3[CDWTCTHEITMNTE T LicEDI &

20 2

SFXIE3B D

Live time (& S5-VSR1D&H K Z#4 (159H)

S5ET D MMER (H2IEBWT W LY)

S5-VSR1

S6-VSR2/3

Four detectors network yes

1o

Analyzed networks H1H2L1V1 and H1H2L1

HIL1V1 and H1L1

Live time (days)

08 + 273 = 331

42 4+ 117 = 159

Most of live time from HIH2L1

HI1L1

Mass range (M) 100 - 450

o0 - 450

Giulio Mazzolo&k D
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FEH

Follow-Up&L Rl Multi-Messenger® v & 3 VICR 5 9
B OYIIBIR R & OIEEIER A low-latency searchlc i 2 AR D
I\ _7 * /1_{)19—75‘\%51’1,7':0

m

£57—4% & LT, LIGO S6%Virgo VSR4% 1k - =558 H BE T S iz,

REIGWPAWIE1 > R T, RRAEIFHATITONSFETY,
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