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The ZTF Bright Transient Survey B I S

Magnitude limited survey, spectroscopically complete to 18.5 mag.

1. Catalog all SN candidates < 19 Mag and send to the Transient Name Server
2. C|aSSify all <18.5 mag SNE using mainly Palomar 60 inch with SEDM

Data from the public ZTF Northern Sky Survey

("Celestial Cinematography"; Bellm & Kulkarni, 2017, Nature Astronomy 1, 71)

/TF-l: 3d cadence, in g & r filters. ZTF-ll: 2d cadence!



3d-cadence coverage of the ZTF-I NSS

Al i et Lo o
N I | i
* m ) 3
Cadence (days)
| M I ‘ 7N s H g |
W i i
-800 700 600

Fraction of sky covered

0 -500 -400 -300 -200 -100

Time from today (d)

!
[J]1
.lllllllI

Cadnce (days)




ZTF-Il Northern Sky Survey

2-Day Cadence MSIP Survey Performance
(2020-10-01 to 2020-10-18)

Area covered in 2 days on average

16408 (g) sq. deg

16303 (r) sq. deg
(~75% of visible)

% fields repeated in 2 days on average

2% (g), 9% (r)
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BTS in Practice

ZTF public alert stream Classified SN
(10° alerts/night) (~3/day sent to TNS)
0 %
Real, not moving, no long-term history,
not by a bright star, <19 mag, |b|>7 Other
. . 5 5 spectrographs
Candldates.“St %g (LT, PZOO, etC.)
(~5O alertS/mght) § 2 Ambiguous Ambiguous
N 3 classification,  classification
Not obviously stellar/AGN Mpeak < 18.5, and a@%g,a}
J fading?
Saved event list m<185 SEDM queue

(~10/night sent to TNS) | or rising/ (~5 requests/night)

notable




The ZTF Bright Transient Survey (BTS)

BTS classifications

Goal is to spectroscopically classify all transients brighter than 18.5
mag, using mainly SEDM. Currently we trigger all SN candidates at
~19 mag, with rising priority towards <18.5 mag.

SEDM, 18.5 mag
25 min exp

-20-15-10 -5 0 5 10 15




The ZTF Bright Transient Survey (BTS)

SEDM classifications

Based on template matching (e.g., SNID)

Rest Wavelength [\A]
Rest Wavelength [\A] 6000 7000
6000 7000

Input: ZTF18abdjmfh_20180705_P60_v1.ascii
2: sn2006bp (IIP; —2) ; z= 0.028\(2233)0.009

Input: ZTF18abdfazk_20180708_P60_v1.ascii
1: sn2008Q (la—norm; —7) ; z= 0.087\(2233)0.006

6000 7000
Observed Wavelength [\A]

SN la SN ||

Observed Wavelength [\A]

Daily, we publish successful classifications to TNS



The ZTF Bright Transient Survey (BTS)

BTS classifications

When SEDM fails, we use other facilities — Mainly Palomar 200 inch.

Lick 3m, NOT, LT, APO, Keck, ... + community, via TNS.




BTS SN sky positions
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BTS SN sky positions
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SNe in galaxies with known redshifts circled.

This is why an untargeted survey is needed!




Redshift completeness of current local
galaxy catalogs

RCF ~ 0.6 at 200 Mpc

0.16
Fremling et al., (2020)




Status of the BTS Sample

Classified Extragalactic Transient Count (2020 Oct)

3687 ex.gal. transients
2610 SN la

incl. 10 lax

209 SN Ib/c

incl. 13 Ibn, 30 Ic-BL, 37 SLSN-I

943 SN I

incl. 53 llb, 104 lIn, 25 SLSN-II

+ 19 TDEs
+ 39 "Other" (Gap, Ca-rich, Novae,

ILRTs, FBOTs, LBVSs)
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Peak absolute magnitude
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BTS Transient Lightcurve Parameter Space
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Peak absolute magnitude
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BTS Transient Lightcurve Parameter Space

SN la
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Peak absolute magnitude
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BTS Transient Lightcurve Parameter Space
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ZTF-Il:

long baseline allows systematic study of SN Siblings

60" 30"

M.L. Graham + in prep



Zwicky Chemical Factory

Zooniverse-based citizen science project to classify BTS SN spectra Z I F_ I I

Show users spectrum and best fit

Will be used to provide “final” classifications in ~real time

Zwicky Chemical Factory ABOUT CLASSIFY TALK COLLECT

SNID type: |a-9 1T Zsy = 0.0823 TASK TUTORIAL
- New SN ‘
=== SNID template W SN la
Zsup = 0.082 + 0.007 2
\ \.., . »
5 M snu :
2 | e o g
L AV, SN Ib/c E
v 24 bl
+/ Non-SN (AGN or CV or Gal or
(_U i i l etc)
Q SR
oc Showing 4 of 4
4000 4500 5000 5500 6000 6500 7000 7500
Rest Frame Wavelength (A)
2Pp >y 00000 © You should sign in!

SWITCH TO DARK THEME



SNlascore, Deep learning SEDM classification, Fremling+ in prep.
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SNlascore, Deep learning SEDM classification, Fremling+ in prep.
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BTS Summary

- Highly complete mag limited survey to 18.5 mag

- Enables extragalactic transient demographics:
lightcurves and luminosity functions

- Rates

- Host galaxies

- Matter distribution

- Neutrino correlations with SNe

- And much more!



