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The sources of interest to these facilities are connected to spectacular explosions. How-
ever, the horizon (radius of detectability), either for reasons of optical depth (GZK cuto↵;
�� ! e±) or sensitivity, is limited to the Local Universe (say, distance . 100Mpc). Un-
fortunately, these facilities provide relatively poor localization. The study of explosions in
the Local Universe is thus critical for two reasons: (1) sifting through the torrent of false
positives (because the expected rates of sources of interest is a tiny fraction of the known
transients) and (2) improving the localization via low energy observations (which usually
means optical). In Figure 2 we display the phase space informed by theoretical considera-
tions and speculations. Based on the history of our subject we should not be surprised to
find, say a decade from now, that we were not su�ciently imaginative.

Figure 2. Theoretical and physically plausible candidates are marked in the
explosive transient phase space. The original figure is from Rau et al. (2009).
The updated figure (to show the unexplored sub-day phase space) is from the
LSST Science Book (v2.0). Shock breakout is the one assured phenomenon on the
sub-day timescales. Exotica include dirty fireballs, newly minted mini-blazars and
orphan afterglows. With ZTF we aim to probe the sub-day phase space (see §5).

The clarity a↵orded by our singular focus – namely the exploration of the transient
optical sky – allowed us to optimize PTF for transient studies. Specifically, we undertake
the search for transients in a single band (R-band during most of the month and g band
during the darkest period). As a result our target throughput is five times more relative
to multi-color surveys (e.g. PS-1, SkyMapper).

Given the ease with which transients (of all sorts) can be detected, in most instances, the
transient without any additional information for classification does not represent a useful,
let alone a meaningful, advance. It is useful here to make the clear detection between
detection7 and discovery.8 Thus the burden for discovery is considerable since for most

7 By which I mean that a transient has been identified with a reliable degree of certainty.
8By which I mean that the astronomer has a useful idea of the nature of the transient. At the very

minimum we should know if the source is Galactic or extra-galactic. At the next level, it would be useful
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Compact object Binary Dynamical Time-scale 

White dwarf (WD) Cataclysmic variables (CVs) 1-10 sec

Neutron star (NS)
X-ray binaries (XBs) 10-3 sec

Black hole (BH)

(Marsh 2008)

NASA

Slide	from	Makoto	Uemura

Science	beyond	DSC2015
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Significant	scien0fic	gain		
if	1	sec	0me	resolu0on	is	realized	with	WFOS+IRIS	
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Science	that	cannot	be	achieved	with	planned	instruments

• Δt	<	1	sec	0me	resolu0on	

• Compact	objects	

• Accre$on	disks	in	compact	binaries	

• Opt	+	NIR	spectrophotometry	within	Δt	~<	5	min 
(Not	enough	$me	to	switch	instruments)	

• GRB	aRerglow	

• Transit	spectroscopy	of	exoplanets	

• Polarimetry	

• Supernovae	and	novae	(mul$-D	structure)	

• GRBs	(magne$c	fields)



OCTOCAM	Layout	
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Gemini/OCTOCAM	
Opt	+	NIR	spectral	coverage	with	50	msec	resolu0on

Slide	from	Pete	Roming

http://www.gemini.edu/node/12656

-	grizYHJK	simultaneous	imaging		
-	Spectroscopy	(0.37-2.35	um,	R	~	4,000)	
-	3’	x	3’	FOV	(Opt:	frame	transfer	CCD,	NIR:	H2RG)	
-	IFU/polarimetry	op$on	
-	Expected	commissioning	run	2021-

Pete	Roming	(Project	Manager)



Priori%za%on	of	Capabili%es	
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1	(not	Important)	to	5	(extremely	important)	
Slide	from	Pete	Roming

<	1	sec
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Feedback	from	you	is	welcome


