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AbStra Ct 12021032214403540000304 (14:40:35.444 +00:03:03.54) The types of objects DESITrIP can recognize are galaxies, SN la, SN Ib, SN Ib/c, SN Ic,
0319 0406 0424 0512 0530 SN IIn, SN IIL/P, SN IIP, and KN (kilonovae). Our selection of 127 candidates classified
Astronomical transients are events that vary in brightness over a finite length of time. 122 = DEcam v Figure 2: Light Curve Plot by DESITrIP comprises both nuclear (A and C type) and oft-nuclear (T type)
Classifying them is crucial to our understanding of various sources of radiation busts é 20.02— i 8 v e This figure plots the transients.
throughout the universe. The Dark Energy Spectroscopic Instrument Transient 5 2‘1)2 o. % brightness (in apparent
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127 spectra collected by the Dark Energy Spectroscopic Instrument (DESI). We found = 23.0} Z v i 3% %g 1202103221440354p000304 i - : ¥s :
that DESITrIP classitied 36 of them with a confidence score greater than 90%. Of those 2331 v 0 . From our original selection of 127 transients, DESITrIP classified 36 of them with a
20 5559 59310 59328 59346 50364 confidence level greater than 90%. Out of these classifications there were 27 Type IIP

36 transients, DESITrIP identified 34 as core collapse supernovae and 2 as kilonovae.
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supernovae, 1 Type lIn supernova, 6 Type lc supernovae, and 2 kilonovae. Core

collapse supernovae (Type Il and Ic) made up over 94% of these high confidence
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classifications. See the figures below for more details.

Methods
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We began with a selection of transient candidates from the Dark Energy Camera

. . . . . . T202103221440354p000304 SN lc 0.999374
(DECam) Survey of Intermediate Redshift Transients (DESIRT). This survey is a time DESITrIP is a model trained on simulated spectra based on data collected by DESI. 1202103221440354p000304 .- 509372
domain program carried out in parallel with the Dark Energy Spectroscopic During each classification process, DESITrIP generates a Grad-CAM heat map (aka a 09104061 447381 m00 255 e 599935 Figure 4: Table displaying
Instrument (DESI) to detect and observe transients and their host galaxies. We “class activation heat map”) highlighting the most important features used in e - oo (sgtiﬁlsi;cs for sp;zctra with the top
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leveraged data from both surveys to build a catalog containing both spectroscopic classification. This is achieved by computing the gradient of the prediction in the £202204211257235006353 1 - 0.005905 J
data and transient activity data for each candidate. output layer with respect to the activations of the last convolutional layer. See Figure A202103221423503p001446 SN 1P 0.997907
3 fora Slmp|lfled diagram of how |ayer5 are mapped to each other within DESITrIP. A202103221423503p001446 SN IIP 0.997907
To match the selections from DESIRT with spectroscopic data from DESI, we matched Though they aren’t shown below, DESITrIP also features several sequences of A202103221423503p001446 - 657907
the right ascension (RA) and declination (DEC) of each DESIRT transient candidate to convolution, normalization, and activation layers between “normalization” and Confidence Score Distribution
the nearest DESI fiber within a 1.6 arcsecond radius (the coverage of each fiber). oooling” as well as a “dropout” layer before the final output layer to mitigate 0.0
Figure 1 shows a plot generated for visual inspection of these location matches for a overfitting. Figure 5: Histogram showing the 17.5
single candidate. Using this method, we were able to match 1,024 DESIRT candidates distribution of confidence scores among PP
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i - Fully Connected Layer spectra of the host galaxies of transients, DESITrIP produced high confidence scores
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To further validate the results of DESITrIP, visual inspection should be conducted to

Next, we selected only the candidates with spectra collected when the transient was Figure 3: DESITFIP Flowchart ensure that the classifications are reasonable. We should compare each classification
active. Transient activity is determined by the times where the object’s changes in with other data such as light curves when evaluating their accuracies. As we obtain
brightness start and finish. We visualize this activity using a light curve like the one This example shows the classification of a spectrum that was assigned a 99% more information about the strengths and weaknesses of DESITrIP, we can revise the
shown in Figure 2. This narrowed down our list to 127 candidates which we then confidence score as a Type la supernova. The class activation heat map highlights the model’s architecture to produce even more accurate results in the future.

passed to DESITrIP for classification. most influential features in bold.

Acknowledgements:

This material is based upon work supported by the U.S. Department of Energy (DOE), Office of Science, Office of High-Energy Physics, under Contract No. DE-AC02-05CH11231, and by the National Energy Research Scientific Computing Center, a DOE Office of
Science User Facility under the same contract.

This material is also based upon work supported by the National Science Foundation under Grant No. 2244348.



	Untitled Section
	Slide 1


