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Celestial Cinematography
pioneered at Palomar

Imagine: ZTF will be 12x Faster!




Palomar Transient Factory
A wide-angle, high cadence survey dedicarea

systematically chart the transient sky.
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742\‘high’rs of spec’rroséopy in 6 years

128+ P200 nights
114+ Keck nights




Live (i)PTF Scorecard

http://ptf.caltech.edu

Unclassified SN Ib/c
3% 59

SN Ia
68%

2383+ Spec’rrcﬁécopically Classified Transients
101+ Refereed Papers, 3199+ Citations
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End-to-End Planning:

Rapid response follow-up of newborn supernovae

—-18

5x10‘ § 17 N
T T Hﬁ -"é
first P48 image sl . o8
first candidate loaded in database ' He I | £ 19
automated transient alert | 3
Keck spectrum 4f e 20
Q
2 21
It i ')

SWIFT observation
LCOGT observati
3.5 22
0O 6 12 18 24 30 36 42 48
// / 5 Time since explosion [hours]

eSS
\ \ CARMATtriggered = w | [ - is

EVLA triggered 15 '
LCOGT triggered
SWIFT triggered 1F 1

second candidate loaded in database _
second P48 image 0.5 i
0 3 6 9 12
0

Hours since 03:30:00 September 3 [PST]

L L L L L L L L
5000 5500 6000 6500 7000 7500 8000 8500 9000
Rest Wavelength [Ang]

Gal-Yam et al. 2014, Nature
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Peak Luminosity [MV]
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Abundance Fraction

S Ar Ca Fe Ni

. Kasliwal / Brazil Seminar

I. Rare Calcium-rich gap transien

& Calcium-rich Gap
Transients

~ Core Collapse
Supernovae

& Type la
Supernovae

Mulchaey et al. 2014

Kasliwal et al. 2012

Are these
White-Dwarf +
Neutron-Star
Mergerse

Metzger et al. 2014 February 5, 2015



Peak Luminosity [MV]
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ll. Seeing the Sound:

Bridging Gravitational Wave Physics &
Electromagnetic Astronomy

Strong Field Gravity: Masses, Spins, Inclination
" Density - Energetics and beaming?

'

Environment

\

I Time: 4600.

. . r process nuclear physics?
Simulafion: M. Duez  Ejecta mass and velocity?
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The Challenge:
Coarse LIGO Localizations

> - > 30
45 P /
v 20-30
’/ Vrd g
0 b N Q o . dan 15.0-20.0
12.0-15.0
45 SN
<12.0
Kasliwal & Nissanke 2014 GW SNR

(See also Singer et al. submitted)

Mansi M. Kasliwal / Brazil Seminar February 5, 2015



Needle in 70 deg? haystack

27004 candidates in subtraction images
269 60 are NOT known asteroids

42 ] 4 are astrophysical with machine learning score > 0.1

2740 do NOT have a quiescent stellar source
43 are detected in both visits and presented to human scanners
7 are deemed high-value by humans and saved with an iPTF name

3 are scheduled for follow-up spectroscopic observations

] is the true afterglow
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Proof-of-concept:
First optical afterglow in 71 deg?

iPTF13bxl \ LAT " PTFfield 3486, chip 11 | | 7 Co-added reference image
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Seven more t
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"Orphan Afterglows
On 2014 Feb 23

@ 14:21 CARMA and EVLA radio triggered
@ 15:26 Keck Optical Spectrum: z=1.98!
@ 17:11 Swift X-ray & Ultraviolet observations

Case of iPTF14yb: Gamma-Ray Parents Found Afterwards!
Untriggered afterglow
Case of PTF11agg: Gamma-Ray Parents Missing! Dirty fireball?
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EM-GW Surveys:
Relative Sensitivity
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V. Asteroids:
IPTF discovery of NEA 2014 JG55

2 hours later

PhDT: A. Waszczak &l

NASA
Asteroid Redirect Mission

This 10m asteroid came within 4 of the earth-moon distance!
The streak became brighter by 1 mag and faster by 50% in 2 hours.

LTF will be 20x better at finding NEAs than iPTF
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Zwicky Transient Facllity (ZTF)

P40
Classification
- The SED

Discovery _ : .

47 sq deg! o Ny AT oo > _ae Mdchlfle i
PI: S. Kulkarni . P200: Rl N.2I(O<;r;|dqr|s

(Jan 2017) 7 Spectroscopy (2015)

' e

Survey Speed of 3750 sq deg per hour!

Caltech.



Thank You
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