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Kilonova

> Binary neutron star
mergers

> Possible GW detection
(GW170817)
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Gen el"Oti N 9 PC S. Dataset (RESSPECT ‘perfect’ simulations)
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Generoting PCs: Anchoring the data

e FEvents: 1000 KN events + 1000 non-KN events
e Filter only ‘9 and r bands of LSST

e Extract 100 days of data in such a way that Amplitude is placed at day S0.
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Generated templates
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Next we will represent light curves as a linear combination of these 3 curves
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Now we will represent light curves as a linear combination of the templates



Fitting the curve: zTF Simulations 8
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Correlation plots
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Now we will represent light curves as a linear combination of the templates



Classification (Random Forest)

Features: fit coefficients, max flux, fit residual

Train dataset:

total number of events:; 21205
total number of KN: 3210
total number of non KN: 17995

results

Test statistics:

total number of events; 20198
total number of KN: 2213
total number of non KN: 17985

True label

KN

non;KN

85.33% 3.71%

1.58% 9.38%

non-KN KN
Predicted label

True Positive : 1894
False Positive : 750
True negative : 17235
False negative : 319
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Classification (Results) 12

[ 1 Total events [ Correct non-KN [ Correct KN

190: uLens_BSR [ ]91.68%
183: PHOEBE 197.65%

M 181: dwarf_flares
180: RRLyrae

[ 46.86%
197.79%

170: AGN 99.52%
164: TDE 99.90%
163: CART [99.30%
TeSt DOtOSGt 162: ILOT 99.80%

161: pair instability SN 99.90%

. 160: Superluminous SN 99.90%
total number of events: 20198 151 KN Karsen 5017 — i
total number of KN: 2213 150: KN GW170817 =—— []93.14%
total number of non KN: 17985 149: KN GRANDMA [ 76-22%
145: point la [ ]76.05%

143: lax 99.90%

141: 91BG 99.80%

114: MOSFIT-lIn 99.70%

113: Core collapse Type Il pca ]97.60%

112: Core collapse Type |l 99.90%

103: Core collapse Type Ibc 100.00%
102: MOSFIT-lbc 99.80%

101: 1a SN 99.80%

250 500 750 1000 1250
Number of events



What about alerts?
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Mimic alerts 14
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Classification (Random Forest)

Features: fit coefficients, max flux, fit residual

Train dataset:

total number of events: 20463
total number of KN: 2986
total number of non KN: 17477

Test statistics:

total number of events: 19450
total number of KN: 2005
total number of non KN: 17445

results

True label

KN

non;KN

15

86.65% 3.04%

4.04% 6.27%

non-KN KN
Predicted label

True Positive : 1220
False Positive : 592
True negative : 16853
False negative : 785



Classification results
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[ Total events B Correct non-KN I Correct KN

[193.40%

190: uLens_BSR
197.65%

183: PHOEBE

M 181: dwarf flares
180: RRLyrae

170: AGN 99.67%

[ ]56.69%
197.71%

164: TDE 99.79%
. 163: CART |98.47%
Test dataset: 162: ILOT 99.79%
161: pair instability SN 99-89"{:’
total number of events: 19450 16§)éic»ul;(3§rll<umlnouzsosil;l 2?;?23)’
. —_— : arsen | |eo. o

total number of KN: 2005 150: KN GW170817 . |60.60%

total number of non KN: 17445 149: KN GRANDMA [ ]62.03%

145: point la [ 188.37%

143: lax

141: 91BG

114: MOSFIT-IIn

113: Core collapse Type Il pca
112: Core collapse Type I
103: Core collapse Type Ibc

198.77%
198.03%
]97.73%

199.39%

198.77%
99.69%

102: MOSFIT-Ibc [99.09%
101: la SN [99.49%
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Example of classified KN:

1748410494315015004 - ZTF21acgrero
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Score =0.56




Summary and lessons learnt

e Requirement:
At least 2 points in a band with max_flux > 200

e Impurities mostly come from other transients

e Initial results on a smaller set of alerts are very encouraging!
Time for (another) test run?

e Common code base for training testing and deployment.

e Code available on git: https://github.com/b-biswas/kndetect
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https://github.com/b-biswas/kndetect

Thank youl



