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(some) Facilities

Current:
•Palomar Transient Factory (optical, 
1.2m, 7.7deg2)
•Catalina Real-Time Transient Survey 
(optical,0.5-1.5m, 1.2-8.1deg2)
•Pan-STARRS-1 (optical, 1.8m, 3deg2)
•SkyMapper (optical, 1.35m, 5.7deg2)
•IceCube (neutrinos) 
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Future:
•Large Synoptic Survey Telescope 
(optical, 6.7m, 9.6deg2)
•Low Frequency Array (radio)
•ASKAP / MeeRKAT -> Square Kilometer 
Array (radio)
•eROSITA (X-ray)
•a-LIGO (gravitational Waves)



Phase Space of Optical Transients
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 Type Ia & Core Collapse SNe

              SNe Ia:
•low-z samples to understand systematics and host extinction
•selection effects for near-IR high-z searches (e.g., WFIRST)
•PTF: >300 yr-1, LSST: ~30 night-1
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Core Collapse SNe:
•GRB connection with broad-
line SNe Ic
•SNe IIP alternative test for 
cosmology 
•correlation between 
Luminosity and Fe II 5169 
velocity

(Poznanski et al. 2010)



Tidal Disruption Events

•stars disrupted by tidal gravitational field 
of SMBH <108 Msolar

•a dozen candidates (ROSAT, GALEX)
•eROSITA, LSST: 100s yr-1

•black hole masses, independent test of 
MSMBH-σ relation
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Orphan Afterglows

•off-axis GRB: no γ-rays,  only afterglow
•1000 at R<24mag all sky at any time
•LSST: 1000 yr-1

•LOFAR, SKA will probe high redshift
•eROSITA
•beaming fraction, true GRB rate
•10x more GRB-SNe (e.g. SN2009bb; Soderberg et 

al. 2009)
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?

Faint / fast transients:
•accretion induced collapse 
•SNe associated with merging compact objects
•thermonuclear explosions from Am CVn binaries (e.g., 
Bildsten et al. 2007)

2010 Dec 6th / TEXAS 2010(Kasliwal et al. 2010c)

SN2010X:
•peak MR=-17mag (1042 erg/s)
•exponential decay with τ~5d
•similar to SN2002bj (Poznanski et al. 
2010)

•v~10000 km/s, 0.16Msolar ejecta
•if Ni powered: 0.02Msolar Ni
•if Al present: accretion induced 
collapse of O-Ne-Mg WD
•if he present: .Ia
•need dedicated experiments 
(PTF, LSST mini-surveys)



Ultra-Short Events

Swift 1955 / GRB 070610
•GRB in Galactic Plane?
•optical light curve similar to high-E behavior of SGRs (OPTIMA, P60)
•200-10000x increase in seconds + exponential decay
•possible X-ray periodicity seen as optical QPOs (6-8s)
•needs special instrumentation (HTRA for E-ELT)
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Summary

A new era of Time Domain Science
•across the EM-spectrum and beyond
•current (PTF, CRTS, Pan-STARRS1,...)
•near future (LOFAR, eROSITA, LSST,...)
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Goals:
•accretion & explosion 
Physics
•stellar evolution
•galaxy and ISM evolution
•cosmology
•link to non-EM messengers
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Classical Novae

No Luminosity-Decay correlation?
•Maximum-Mag Rate-of-Decay (MMRD; Livio 1992)
•due to white dwarf mass
•P60FasTING (1d cadence, g<21mag) 
inconsistent with MMRD (or RecuRrent Novae)
•hot, massive WD with high accretion rate (Yaron et 

al. 2005)?
•Pan-STARRS-1, LSST
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Luminous Red Novae

A gap between CNe and SNe:
•small group (~5-8)
•slow evolving with strong red war evolution
•bright Spitzer progenitor (SN2008S, NGC300-OT)

•models: extreme AGB star, common envelope, 
inspiral of giant planet,weird CNe, SNe?
•PTF, LSST ~50 new sources
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M85OT2006-1

(Bond et al 2003)

(Kasliwal et al. 2010b)(Rau et al. 2007)

V838 Mon



Luminous Supernovae

5 luminous SNe:
•enigmatic SCP06F6 (z=1.2)  (Barbary et al. 2009, 
Gänsicke et al. 2009)

•3 new from PTF + SN2005ap (z=0.26-0.5)
•UV-bright (-23mag) 
•inconsistent with 56Ni powered and CCSNe
•lack of H and He -> pulsational PISNe ?
•thousands with LSST 
•bright beacons for high-z studies
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