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LISA Data Challenges

Spritz: Verification Binaries

* GW signal from verification binaries

e Plus instrumental noise
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LISA Data Challenges

Spritz: Verification Binaries

* GW signal from verification binaries
* Plus instrumental noise
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LISA Data Challenges

Spritz: Verification Binaries

* GW signal from verification binaries

e Plus instrumental noise

* Plus a lot of low-amplitude, unresolvable

GWs from events in galaxy

e Plus glitches and gaps (from LISA

Pathfinder mission)
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Artefact Mitigation

Dealing With Artefacts
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Artefact Mitigation
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* Set missing datato O samples
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 Method | use Is cut out glitches based on:

Probability Density

« Data amplitude (A)
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Detection Methods
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glitches

Fractional Frequency

Quad Stat

le-20 Regular TDI
8 -
6 1 —_— —— - 0o 0
44
— X
2 1 Tl i)
osee
01 T
—— P
-2 1 — 7
Glitch Padding
-4 Ghlitching Region
_6 4
-8 1 |
] 14 L | | 4 Y Y T Y
933275 933300 933325 933350 933375 9.33400 933425 933450 933475
Time (s) 126
le-38 Regular Quad
— X
10 4 Y
—
— A
0.8 4 — €
e |
Ghitch Padding
0.6 1 ’ Ghitching Region
044
02 4 | l‘ ’|
¢ VY M | & | 4‘5"7'u‘. ‘ \
00 ) ;" '.;“" .‘ ‘ ‘A "' " ¥ ;."T N l.‘ ..1'.. 4 '-_:‘g'." s ,S"_. _’_;_‘. : vl l "."‘\ tl‘:\ ) "'Q \ S "‘ . :,“ ""!3' ‘ /‘, v. ! 'y Y . ‘ ) ).‘ .b
L T T L T T L2 T T
6.64625 6.64650 664675 6.64700 664725 664750 664775 6.64800 6.64825

Time (s)

1eb




Artefact Mitigation

Detection Methods

le-20 Regular TDI
8 -
6 - —
| 4 4
 Both methods incorrectl > m
incorr > =
3 ]
g:: e 2
identify lots of data as : | —:
2 -2 1 T
L_ni Glitch Padding
g I itches U -4 1 G“t(hfng Rf-‘g:on
_6 “
_8 + '
933275 933300 933325 933350 933375 9.33400 933425 933450 933.475
o Time (s) 1e6
le-38 Regular Quad
w— X
10 4 Y
—
— A
0.8 4 w— €
— T
" Ghitch Padding
» 0.6 ’ Glitching Region
©
E
S
0.4 1
02 4 | l‘
\ ' ‘ ‘ g" ' k ) ‘ . | ‘ \o ""u..‘ A " \
0 _:" '.;‘\" .‘ " 0.‘., 'y :"T ’H li ../;l A '-_'{-}‘ L _’_‘_‘.,: el - '."‘\ t“:‘ . Q AL\ “ N B "0,!: ‘I‘- .,,‘ TUAL .‘ : )‘ .b
h Y T Y Y Y Y 2 Y Y
6.64625 6.64650 664675 6.64700 6.64725 6.64750 6.64775 6.64800 6.64825

Time (s)

1eb




Artefact Mitigation

Detection Methods

- z | :Z
» Both methods incorrectly ' “
identify lots of data as N
glitches
o BUT 5500 6000 bso%me 7000 ISYCO‘ 000000007
Quad of Wh‘te ed
e Intersection of the two i —:
reduces false alarm rate - l,, 4
drastically without 3, ﬂ “5
affecting glitch detection 1 b i A .M ‘ . 'HRTITe

T v r T
5500 €000 6500 7000 7500
Time (s) +1.7200000000e7




ASD (1/v Hz)

Artefact Mitigation

Results

Amplitude Spectral Density of Glitchy Data

10—13

10-13 ~

10-29 4

10721 1

10722 1

10—:‘3 .

10-24 J

10-2°

107°

1072

1074

Frequency (Hz)

1073

10~

~N

ASD (1/v Hz)

10—13

10—13 ~

10-2-3 -

10721 ;

10-22

10—23 o

10-24 1

10-2°

Amplitude Spectral Density of Mitigated Glitch Data

10~°

10-°

T

10~#

Frequency (Hz)

T

103

10




Parameter Estimation



Parameter Estimation

* Analytically maximize likelihood of
four parameters, gridsearch over
remainder
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Parameter Estimation

* Analytically maximize likelihood of
four parameters, gridsearch over
remainder

* |teratively zoom in on maxima in
gridsearch to get details
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Parameter Estimation

logl0(Amplitude)
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* Analytically maximize likelihood of
four parameters, gridsearch over
remainder
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Example of Maximal Likelihood Gridsearch
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Example of Maximal Likelihood Gridsearch
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Example of Maximal Likelihood Gridsearch
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logl0(Amplitude)
[None] = —22.0025 5}

Blue: Distribution with no Artefacts or Windowing

Red: Distribution with Mitigated Artefacts

Results

* All sources detected In
provided artefact-free dataset
also detected in full dataset
using this procedure
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« MCMC after artefact
mitigation is biased, especially
iIn amplitude and initial phase
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logl0(Amplitude)
[None] = —22.00255)

Blue: Distribution with no Artefacts or Windowing

Red: Distribution with Mitigated Artefacts

Results

* All sources detected In
provided artefact-free dataset
also detected in full dataset
using this procedure
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« MCMC after artefact
mitigation is biased, especially
iIn amplitude and initial phase

cos{Inclination)

PolarizationAngle
[rad] = 5.08:3 3}

arizationAngle

* |ncluding the windowing from
mitigation in likelihood
function probably helpful -
Working on this now

Pol

InitialPhase
[rad] = 4.807393

InitialPhase
[rad]

, O ¢ . -
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At pat v pat le—5+4.8210000000 le—15
logl0(Amplitude) Frequency logl0(FrequencyDerivative) sin{EclipticLatitude) EclipticLongitude cos(Inclination) PolarizationAngle InitialPhase
[None] [mHz] [loglO(Hz/(s)] [None] [rad] [None] [rad] [rad]



Questions




