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Generating PCs:
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Dataset (RESSPECT ‘perfect’ simulations)
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‘Perfect’ simulations:
e Different types of transient events
e Readings every 2 days
e No missing data points



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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Dataset: RESSPECT sims



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; 22280
total number of KN: 3280
total number of non KN: 192000

results

Test dataset:

total number of events: 18715
total number of KN: 1892
total number of non KN: 16823

True label

KN

non;KN

86.95% 2.94%

1.80% 8.31%

non-KN KN
Predicted label

True Positive : 1555
False Positive : 550
True negative : 16273
False negative : 337
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Test Dataset

total number of events: 18715
total number of KN: 1892
total number of non KN: 16823
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113: Core collapse Type Il pca
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What about alerts?
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Mimic alerts 14

Mimicked alerts
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Classification (Random Forest)

=z
V%
Features: fit coefficients, max flux, fit residual D < 90.70% 2.19%
Qg
©
Train dataset: g
-
total number of events: 22280 = 524 2.15% 4.95%
total number of KN: 3280
total number of non KN: 192000 : :
results non—K_N KN
Predicted label
Test statistics:
True Positive : 650
total number of events: 13125 False Positive : 288
total number of KN: 932 True negative : 11905

total number of non KN: 12193 False negative : 282



Classification results

Test dataset:

total number of events: 13125
total number of KN: 932
total number of non KN: 12193
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[ Correct non-KN Il Correct KN

190: uLens_BSR

183: PHOEBE

M 181: dwarf_flares

180: RRLyrae

170: AGN

164: TDE

163: CART

162: ILOT

161: pair instability SN
160: Superluminous SN
151: KN Kasen 2017

150: KN GW170817

149: KN GRANDMA

145: point la

143: lax

141: 91BG

114: MOSFIT-IIn

113: Core collapse Type Il pca
112: Core collapse Type Il
103: Core collapse Type Ibc
102: MOSFIT-Ibc

101: la SN

| ]30.21%

| [50.00%

| |sa.95%
| |70.87%

| Jer11%

97.54%

[ |96.929%
| |88.34%
| 98.75%
100.00%

|98.36%

| J67.94%
| |64.84%

| Jaseow
| |o1.78%
| |s0.70%
| |sa.02%
| ]89.32%
| |s7.62%

| [92.71%

| [89.79%
| [89.97%

0

250 500 750 1000
Number of events

16



Results on ZTF Alert stream 17

Number of alerts: 75,925,464
Number of nights: 524

Number of alerts classified as KN: 1996
(1251 Unique objects)

+ Alert ZTF21labgcgyq
————— min amplitude threshold
¢ g prediction region
¢ r prediction region

300 320 340 360 380 400 420 440
MJ D +2.459¢e6

Example KN-candidate classification by the module
https://fink-portal.org/ ZTF21abgcgyq
alert ID 1626368700115015000



https://fink-portal.org/%20ZTF21abgcgyq

Summary

e Built KN detection module to analyze alerts in real time.
(among one of the classifiers used by GRANDMA collaboration for follow-up)

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

e Impurities mostly come from other “fast’transients

e Code: https://qithub.com/b-biswas/kndetect

e Paper on arXiv:2210.17433!
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https://github.com/b-biswas/kndetect
https://arxiv.org/abs/2210.17433

Thank youl



