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First machine learning gravitational-wave search mock data challenge

http://ligo.ora/news/blind-injection.php
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Practiced a system to follow up triggers with EM telescopes/satellites.

You can get the detector data and other details: http:/ligo.ora/science/GW
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Mock LISA Data Challenge  wharsnew:

Challenge 4 posted.

In support of the Laser Interferometer Space Antenna Datasets now
(LISA) gravitational wave observatory, we are conducting available. (Nov 20,
several rounds of mock data challenges. The LISA Mock 2008)

Data Challenges were proposed and discussed at

meetings organized by the US and Eurcpean LISA + Challenge 1C

Project that were attended by a broad cross section of posted. (Cct 12, 2009)

the internatienal gravitational-wave community. These

challenges are meant to be blind tests, but not really a + Challenge 3

contest These serve the dual purpeses of fostering the concluded. (May 1.

development of LISA data analysis tools and capabilities, 2008).

and of demonstrating the technical readiness already

achieved by the gravitational-wave community in distilling + Challenge 3.5

a rich science payoff from the LISA data output Reissued. Discard
earlier data. (Mar 27,

The Mock LISA Data Challenge (MLDC) Taskforce has 2008).

been working since 2006 to formulate challenge !
problems of maximum efficacy, to establish criteria for Round 3: Reissued.
the evaluation of the analyses, to develop standard Discard earlier
models of the LISA mission (orbit, noises) and of the challenge data. (Apr
1184 snnirras fwavefarms narameterizatinn) to nrovide 4, 2008)
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Analytical analysis on the orbits of Taiji spacecrafts
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H(t) = hSB ()64 (0, 0, 7(t)) + BB (4)Ex (0, 0, 7i(t))

+—(9 i7)* —(fﬁf’ i7)*
=20 -7)(¢ - 70)
(8,¢): GW source localization

n: unit vector from sender spacecraft to receiver spacecraft

1 E + Tsend (trecv E + Treev (trecv
y(trecv) — H | treev — : d( ) LTT( recv) — H | treey — : ( )
(l o 'I‘* ( recv)) c C

—

k: unit vector from GW source to solar system

Tsend: location of sender spacecraft
Trecyv: location of receiver spacecraft
I




<LDC2b

1st generation TDI
Xg(f) = (y2r:309/ + Y1:22/ + Y3:20 + Y1) — (Y3:2/3/3 + y17:3'3 + Yy2r:3 + Y1)

TDC, LDC2b
2"d generation TDI

Xp(t) = y1r +y3.20 + y1.220 + Y2/ 3290 + Y1.3/322/ + Y27.33/322/
+ Y17,3/33/322/ + ¥3,2/3/33/322/ — Y1 — Y2r 3 — Y1/.3'3 — UY3:2/3’3

— Y17,22/373 — Y3,2/22/3’3 — Y1;22/22/3'3 — Y2/,322/22/3/3-

The variables Y and Z could be obtained by cyclic permutation of the indices
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TDC data = TDI Response(h_{ij}) + TDI simulated noise



mmmm Methods: GW signal waveform

LDC TDC
. Waveform Response (TDI) Waveform Response (TDI)
Signal Type  fompjate Config Template Config
EMRI AK TDI1.0inTD PN5AAK / XSPEG TDI 2.0in TD
MBHB IMRPhenomD TDI1.0in FD SEOBNRv4 opt TDI 2.0in TD
GB Sinusoidal TDI1.0in FD Sinusoidal TDI 2.0in TD
SOBBH IMRPhenomD TDI 1.0 in FD IMRPhenomD TDI 2.0 in TD
Power law PSD /
SGWB Power law PSD TDI1.0in FD Non-Gaussian TDI1 2.0 in FD
curvature perturbation
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ssmm Dataset 1: MBHB signal

TDI X PSD

LIGO Hanford Data (shifte
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ssmm Dataset 2: EMRI signal

TDI X PSD [1/Hz]
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ssmm Dataset 4: GB signals

@ Time domain GB data
@ Frequency domain GB data

TDI X Strain
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msmm Dataset 5: SOBBH signals

@ Time domain SOBBH data
@ Frequency domain SOBBH data

TDIX Strain

le—20
10—33 3
—— Data ] —— Data
—— S0OBBH Signal 1 MNoise PSD
2 10739 3
] —— SOBBH
10-40 r
1 - 1
-41
2 1074
o ]
>, ]
0 - O 10-42 4
0 10 ‘
- I|
10743 4
1 1
10~44 Tl A '
e |
_2 -
T T T T T T 10_45 T ' T T
0.0 0.2 0.4 0.6 0.8 1.0 104 103 102 101

Time [yr] f [Hz] 15



msmm Dataset 6: SGWB signals

@ Time domain SGWB data
@ Frequency domain VGB data
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TDI ¥ Strain

ssmm Dataset 7: Mix signals

@ Time domain data
@ Frequency domain data
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mnme \Website ‘ http://taiji-tdc.ictp-ap.org/ ‘
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mmm= \Website

Core Features  Description

TDC overview Introduction to Taiji Data

Challenges

User register Register with edu emails

Dataset Introduction to each

download dataset and challenge
task information with
download link

Configuration file For user customize
upload dataset configuration file
upload

Result submit Submit challenge results

A list of submitted results
for each challenge
dataset

Result list

HOME PAPER DATASET RESULT LIST RESULT UPLOAD CONFIG UPLOAD LOGIN REGISTER

TDC-1: Massive black h TDC-2-1: Extreme mass TDC-2-2: Extreme mass TDC-3: verification gala
ole binary -ratio inspiral -ratio inspiral ctic binaries

TDC-5: Stellar-origin bi TDC-6-1: Stochastic gra TDC-6-2: Stochastic gra
vitational wave backg... vitational wave backg...

s nary black holes
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Summary

1. Taljl mock data is ready, most advanced mock data to
date compared to LDC

2. Benchmark for template check

3. Benchmark for science data analysis development
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