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ZTF-II is a public-private project

• National Science Foundation (MSIP grant), $5M
• Global Partnership:

• TANGO, Taiwan 
• Weizmann Institute of Science, Israel
• Oskar Klein Centre, Sweden
• Humboldt University & DESY, Germany
• INP23, France
• Trinity College Dublin, Ireland
• University of Maryland, College Park
• University of Wisconsin, Milwaukee
• Lawrence Livermore National Laboratory
• IPAC
• Caltech



The driving force behind the PTFàZTF 
sequence
• “I soon became convinced... that all the theorizing would be empty 

brain exercise and therefore a waste of time unless one first 
ascertained what the population of the universe really consists of” –
Fritz Zwicky

• Discovery is purely a function of technology (& algorithms) 
• Automation è efficient discovery

• “The best way to do astronomy is to get out the astronomers out of the
dome”



Unbiased surveys have great value

• Historically, large survey with the fewest constraints have resulted in 
discoveries of new objects and discoveries of new patterns
• Detection is not the same as discovery, especially for known and 

abundant phenomenon
• e.g. finding a rising source in the outskirts of a galaxy is most likely a 

supernova but has modest value
• e.g. a detailed light curve (say 100 points) or spectrum (say few hundred 

points) is necessary to increase the value of this detection
• highly cadenced light curves
• spectral identification



The Public Surveys

• 50% of time on the 48-inch Oschin telescope+CCD camera 

• 50% of time on the 60-inch telescope+SEDM spectrometer

• A uniform survey of the night sky over 2 nights (with one 30-s 

exposure in g-band and r-band)

• Should produced nicely cadenced light curves of the Northern sky at 20 mag

• Spectrally classify 100 bright (<18.75) transients per month

• Upload data in near real time

• Aiming for Machine Classification of spectra (thesis project)

• Working towards SEDMv2 for the robotized Kitt Peak 84-inch telescope



Stellar advances in stellar astronomy
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Classification of AT 2020wey / ZTF20acitpfz as a Tidal Disruption Event
in a Post-Starburst Galaxy

Authors: Iair Arcavi (Tel Aviv U), Jamison Burke (Las Cumbres / UCSB), Irura Nyiha
(MIT), and Matt Nicholl (Birmingham)

Source Group: StarDestroyers

Keywords: TDE, Time-domain, Spectroscopy, Transient, Optical

Abstract: We report the classification of AT 2020wey / ZTF20acitpfz as a Tidal
Disruption Event

We selected AT 2020wey / ZTF20acitpfz for classification based on its photometric
properties, location in its host galaxy, and its host galaxy properties, by using the Lasair
(Smith et al. 2019) 23TDE-candidates alert stream created by M. Nicholl, combined
with the "E+A Galaxies" watchlist, which lists the pre-selected likely TDE host galaxies
from French & Zabludoff 2018 (there is now a Lasair alert stream which combines all of
these selection criteria: 23TDE-candidates-EA).

We obtained a spectrum with the Floyds spectroraph mounted on the Las Cumbres
2-meter Faulkes Telescope North in Haleakala, Hawaii, on 2020-10-22 13:20:16 UT as
part of the StarDestroyers program (PI: I. Arcavi). The spectrum, which we make
publicly available on the TNS, displays a strong broad emission feature consistent with
He II 4686A, and possible broad Halpha emission on top of a blue continuum. As such
it is likely a new member of the "TDE H+He" class (van Velzen et al. 2020).

The ZTF public light curve, as retrieved from Lasair, indicates that the event may be
pre-peak. Swift observations have been requested, and ground-based optical followup
is planned using the Las Cumbres Observatory Network.
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the Hubble law applied to the distance given by Ia SNe. However, large fluctuations in matter
(dark and otherwise) result in the two velocities being discrepant (“peculiar velocities”) with the
di↵erence acting as tracers of matter (see, for example, Sasaki 1987; Gordon et al. 2007; Huterer
et al. 2017.

In fact, there are several on-going e↵orts but based on using the Fundamental Plane relation for
elliptical galaxies (6dFGS, TAIPAN) or the Tully-Fisher relation for spiral galaxies (e.g. WAL-
LABY). The strength of the SN Ia sample is the precision of the distance estimate, and the
weakness (relative to the galaxy methods) is the smaller sample size. In fact, recent studies show
that this method is promising provided the SN sample is in the many thousands (see, in particular,
Kim & Linder 2020; Agrawal et al. 2019).

Figure 13: The surface of the expected precision of � as
a function of the number of SNe and the precision of the
distance estimate. The color coding for precision of � is
shown by the thermometer on the right side.

More ambitiously, the same observations can
determine the growth index �, with f / ⌦�

M
where f is the linear growth rate and ⌦M is the
ratio of the matter density to critical density.
In Figure 13, we show �� , the precision of � as
a function of the SN sample (x-axis) and the
precision of the distance estimate, �M for both
TAIPAN and ZTF-II (pers. comm. J. Nordin).
As discussed by (Agrawal et al., 2019), by com-
bining ZTF-II with higher redshift studies, the
sum of the masses of neutrinos and uncertain-
ties in the cosmographic parameters a and w
can be constrained. It is these two studies that
have led us to setting >3,000 SNe (achieved
by SEDM/P60) with a goal of 6,000 (if other
groups with their own telescopes are similarly
interested). The important issue of calibration
is discussed in §6.3.

§5. Broader Impacts: Student Training & Public Outreach. The ZTF-I MSIP (AST-
1440341) proposal included: partnering with Pomona College to engage liberal-arts undergradu-
ates in astronomical research; an upgraded Palomar Observatory Visitor Center; and training of
students in time-domain astronomy. In addition, we initiated other activities, not in the AST-
1440341 proposal, to extend our outreach to local high-school students.

Student Training Students and post-doctoral fellows have been key to ZTF, particularly in
developing new methodologies, testing, implementation, and science. Restricting to the US we
have: Caltech (7 PhD students), UMd (2 PhD, 2 Masters) and UCB (3 PhD students). We also
have a “post-bac” program in which we hire newly minted undergraduates and o↵er them a 1-year
research assistantship within the project (working with engineers and astronomers). One went on
to Duke to start a PhD in computer science, another to IfA, Hawaii. Currently, we have three in
residence and one has been o↵ered a job at a start-up and two are applying to PhD programs.
In addition, we have 10 undergraduate students that have completed internships on ZTF-related
projects under the Summer Undergraduate Research Fellowship program. Student training will
continue to be high priority for ZTF-II.

Pomona/Caltech ZTF Summer Undergraduate Astronomy Institute. Every summer,
between 2015 and 2019, ZTF co-PI Bryan Penprase from Pomona College (and now dean at


