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LIGO-VIRGO Joint Run Planning Committee

Working schedule for O3

LIGO-G1801056

(Public document G1801056-v4, based on G1800889-v7)

2018 2019
Sep Oct Nov Dec Jan Fep Mar Apr May Jun Jul Aug v
ER13: from 8am PT Dec 14 ER14: up to four weeks, starting at the earliest March 1st, 2019
_I to 6 am PT Dec 18 03 to follow
_ H1 Commissioning - m_u-m nasimmié m_u- 03: one calendar year long
o —l.— Commissioning m_”—m nn_.za_mmmui:m m_u- 03: one calendar year long
Vi moo Commissioning m_“_m nuaa_mmmi:n m_u- 03: one calendar year long
GEO z+o£_ observing mode
Detector operational,commissioning mode Detector not producing data
(small fraction of observing mode time) (downtime)
Detector in observing .
. mode for a fraction of the time 2417 observing mode
during Engineering Runs (ERs), (Observing Run,
possible GW alerts with human vetting Open Public Alerts in low-latency) .




Detector Performance So Far: H|
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Detector Performance So Far: LI
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Virgo status
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KAGRA Status

Not Using ITMY dummy case
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Observation senario

== O1 == O2 pm O3 mm O4 mm O5

80 100 ' 120+ Target
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LIGO (i H ‘% =
30 65-85 85-125 Target
] Mpc Mopc gﬂuﬂ | 230+ _/\_UO
Virgo | : =

8-25 25-130
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KAGRA | EE &
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LIGO-India 1
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Public open alert

Set Preferred Event -
Automated Vetting _
Classification |

Rapid Localization -

rerameter Estmation [
: Initial Alert or
Human Vetting [ | g i raction Sent

Classification _

Preliminary
Alert Sent

l 1 Ll 1 '
10 second 1 minute 1 hour 1 day 1 week

GCNIZ kB HF(E
A RIHERE : 100~200deg”2 for 90%, ~20 for 10%
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Data Release Schedule

_,__?.W.. Gravitational Wave Open Science Center

01 Run
GW150904
GW151226+LVT151012

The O1 Data Release

Click for data usage notes Please Read This First!

Run Overview

02 Run
GW170104

GW170814 + GW170817
GW170608

@ swes Get O1 Data

= Data in the 24 hours around GW150914: H

= Download the md5 checksums for the 4KHz 01 data: All 4KHz HDFS flles | A

03 Run ( 2 chunks)

Data Acquisition
1.5 year proprietary period (as specified in the LIGO Data Management Plan)

Open data

= Download the md5 checksums for the 16KHz O1 data: All 16KHz HDFS files | A

.F

» Instructions for accessing data on your local file system using CernVM-FS

laineOnnOR:Nﬂiﬂﬂ..Q-
Tha 1 16KMz G fles (anding G have e channel names that differ from the standand names used in 55, 58 and 1 4KH 2 GWF files.

Channel names found Inside GWF files

O1 (4KHz samples per second)

©1 {16KHz samples per second)

® Open Data publication policy

under discussion with Virgo (part
of LIGO-Virgo MoU)

https://www.gw-openscience.org/
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Near future

g
S

Medium-term Future: A+

~ 10”73 binary coalescences per year (circa 2024)
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the next 2 decades:
LIGO Concept Roadmap

3G detectors in

Ultimate R&D (ET, CE) New Facilities

Other wavelengths, cryogenics Voyager — Current Facilities

Early 2020s Late 2020s Mid 2030s

Credit: L. Barsotti
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Einstein telescope
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Event Horizon
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KAGRA+
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Working group chairs
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TBD

Yuki Inoue

25




Search for GWs from CCSNe

. Prediction of gravitational wave + neutrino from
CCSNe

. Detection of GWs from CCSNe

. Physical interpretation of detected GW signals

. Test of alternative theory of gravity

. Multimessenger observation




IR F#& Hi /5 i% (coherent network analysis)

x,(£) F,(0,¢) F,(6,¢) |

| ﬁ :V ; (0
: : + :
M._m: mma_}x@& x () n, (f)

E(t)=F_ (6,0)h (1)+ F,_(0,9)h (1)
h=(A"A)"A"x
o MAMTEICE > THEHEZEL,
o ERICEWTTTEEENSLikelihood statisticZ5tE T 5,

o LAWY OISOV RIMSREBEL-IEAEZEI-EDZEENDKIEME
&9 5,

L = max(—|x — m:u__mv where ||x[* = .M...—.w x,(t)" x,(¢)dt

__QHE_HHH_ — estimated signal( ﬂv__n
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Issues of the detection of GWs from core—collapse
supernovae

need wise way of handling distinct
multiple components

o Nave to make detection range
o NOre ﬁmxﬁmsq ed

zso_ﬁn

e o] 1GO
s —advVirgo

i KK+9 model Ae
KK+9 model Ap
B KK+11 model Ae

= KK+11 model Ap
~| X KTK14 Re
KTK14 ROp

IR
TK14 R3e
:%W::» R3p
TK14 R3p ext
] KTK14 R2e N : N " . " N " N " " L " " "
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0.5 19
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) I N i 1 1!
10 e ;z\ncﬁgmjnmw_s\mw_ Kot“o.2 ]
f [Hz 4
7 ake(2015) 0
o
Model Rotating core bounce Nonaxisymmetric instabilities 0.1 _
R3e 17.9 kpc (+), 17.3 kpe (+), 12.9 kpc (x) r——. s
11.3 kpe (x) 0 100 200 300 _
R3p — 39.4 kpe (+), 20.1 kpe (x) Top (Ms)
R2e 14.0 kpc (+) 16.5 kpc (+)
RZp — 33.9 kpe (+). 14.0 kpe (x) Kuroda, Takiwaki,Kotake
——Rle — 16.8 kpc (+), 7.6 kpc (x) —
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Our approach to solve the issues

. Signal enhancement
- Improve coherent network analysis by incorpolating new statistical
approach such as sparse modeling(Hayama, Kawahara,Honma)
- Optimizing regularization method(Ono, Hayama)
- Looing for apropriate time-frequency
representation(Takahashi,Oohara,Kawahara,...)
- Use of robust feature (Hayama,Kotake,Kuroda, Takiwaki)
- Detection statistics (Hayama, Kawahara, Honma)
« Background noise reduction
- Source tracking approach to optimize background noise level.
(Hayama,Mohanty, +(2008))
- Noise modeling(in prep, Hayama)
« Enhancement of detection with neutrino detection
- Low-threshold coinsident search for GWs and Neutrinos (in prep KH,
Kotake, Takiwaki, Kuroda)




Physical interpretation of detected GW signals

» Parameter estimation
- position reconstruction by coherent network analysis
- g, f,..-mode (Sotani, Takiwaki)
- SASI feature

» Physical interpretation

- Time-frequency analysis

« Mmode extraction(Kawahara+)

. precise T-F representation(Kawahara, Takahashi,Oohara)
- Stokes parameter of GW signals

. infer rotation of core (Hayama+(2016))
. probe SASI feature (Hayama+(2018))




Mode Analysis
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Figure 1. Gravitational waveforms of the + (blue line) and x (orange line) mode from 3D-GR CCSN models of a 15M¢ star (model
SEHx in Kuroda et al. (2016)). The time is measured after the core bounce (at £ = 0). A source distance of D = 10 kpc is assumed.
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Wigner-Ville based TF analysis
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Wigner-Ville based TF analysis
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frequency [HZz]

Mode extraction

SFHx h«, S-method, window = 0.1507 [s]

g-mode,theory

1000

800 .,._

600

400

200

0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35
time [s]

C

3.0

34

~ £

b, BEfG 4R 4,

@R 5



Mode extraction
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One-Armed Spiral mode of GW from Rapidly
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Stokes Parameter

To probe the core rotation, we introduce Stokes
parameter.




Noise Free case Polar direction
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Circular polarization of non-rotating core-collapse
supernovae
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Space where CP generated

V-mode distribution of Spectrogram of SFHx
SFHx
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Other models

Nakamura(U Fukuoka)'s model also show the polarity
feature.
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Stokes parameters of Kuroda signal
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SEHx in Kuroda et al. (2016)). The time is measured after the core bounce (at ¢t = 0). A source distance of D = 10 kpc is assumed.
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Other models
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