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The Palomar Transient Factory – 
Various Results

Dovi Poznanski (UC Berkeley & LBNL) 
+ Peter Nugent (LBNL) + many others
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PTF (2009-2013)
 CFH12k camera on the Palomar 48” telescope

 7.8 sq deg field of view, 1” pixels 
 60s exposures with 15-20s readout in r, g and H-alpha 
 Improvements to telescope (seeing, tracking, scheduling)
 Running since January 2009

 2 Cadences (Mar. - Nov.) 
 Nightly (35% of time) on nearby galaxies and clusters (g/r)
 Every 5 nights (65% of time) on SDSS fields with minimum 
coverage of 2500 sq deg. (r) to 20th mag 10-sigma
 H-alpha during bright time (full +/-2 days)

Nov-Feb, minute cadences on select fields.
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PTF Science
PTF Key ProjectsPTF Key Projects

Various SNe Dwarf novae
Transients in nearby galaxies Core collapse SNe

RR Lyrae Solar system objects

CVs AGN
AM CVn Blazars
Galactic dynamics LIGO & Neutrino transients

Flare stars Hostless transients

Nearby star kinematics Orphan GRB afterglows

Rotation in clusters Eclipsing stars and planets

Tidal events H-alpha ½ sky survey

The power of PTF resides in its diverse science goals 
and follow-up. 
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Phase-Space
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PTF Pipeline

128 MB/90s
50 GB/night
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PTF Totals

N = 494
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PTF SNe Ia

N = 205 N = 30 

Redshift 
histogram is 
about what you 
would expect 
given that we 
want to find 
them early with 
z < 0.1.

Monday, May 24, 2010



SciDAC CAC  2010

PTF SNe Ia

N = 205 N = 30 

This plot shows 
the brightness 
at max, t=-7 
and t=-14 for 
normal SNe Ia 
vs. the R-mag 
at discovery for 
40 SNe Ia 
found in July - 
August 2009. 
Most are 
caught very 
early.   
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SN Ia Program
We have 
spectroscopically 
identified 305 SNe Ia 
since Mar. 2009. 
When we have 
rolled, we catch the 
SNe 2 weeks before 
peak brightness with 
z < 0.1 and we have 
found the SNe in a 
full range of host 
galaxies as shown 
here.
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HST UV Program
7 Incredibly early Type 
Ia supernovae sent to 
the Hubble Space 
telescope.
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HST UV Program

During the dynamic 
cadence mode (30% 
of the time) we can 
find the SNe withing 
a couple of days after 
explosion.
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HST UV Program
7 Incredibly early Type 
Ia supernovae sent to 
the Hubble Space 
telescope. Must find 
them by Thursday 
morning with t=-11 to 
get them to HST by 
maximum light.
All within 2 days of 
peak when HST 
observed them with 
STIS.
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Lots of CC SNe in dwarf-galaxy
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CC SNe in dwarf galaxies ARE different

Despite small number statistics:
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SNe in dwarf galaxies ARE different

• No “regular” SNe Ic in dwarfs
• Excess of SNe Ic-BL and SNe IIb in dwarfs 

(> 95% significance)
• Where are all the II’s? 
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IIP Cosmology

• Photometry - piggy-back on core-collapse project.
• Spectroscopy - dedicated time with Keck + proposed Gemini + random.
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PTF09hih – 2002ic/
2005gj analog
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The Bright!

Spectra of the PTF LSNe. 
From top to bottom: 
PTF09cnd, PTF09cwl, 
PTF09atu. In each group, 
the spectra are shown in 
phase order, earliest to 
latest (top to bottom).

The absorption features 
can be fit by SYNAPPS 
and are shown to be OII, 
CaII, Mg II and possibly 
SiIII.
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The Bright!
Light curve of PTF09cnd, 
the best observed of the 
three and the only one 
with Swift light curves. 
From roughly top to 
bottom: U (sky blue), 
UVW1 (navy blue), UVM2 
(orchid), UVW2 
(magenta), g (green), R 
(red), r (red), B (aqua), I 
(orange), z (beige). 

Given its redshift, it peaks 
at V=-23 and stays within 
a factor of 2 of this for 
almost 100 days!!! 
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The faint I… 09fqs

N = 30 

Similar to various 
optical transients 
discovered recently
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Fig. 3.— Spectra of PTF10fqs at various epochs. Also shown are spectra of NGC300-OT and M85OT2006-1. The wavelength has been
corrected for the recession velocity of each galaxy (z = 0.0024 for M85, z = 0.008 for M99, and z = 0.00048 for NGC300).

Fig. 4.— Observation of PTF10fqs (denoted by a plus sign) with
the EVLA at 4.96GHz, just four days after discovery. The gray-
scale range is −40 to 1000µJy per beam and the size of the syn-
thesized beam is shown at the bottom-left corner.

We observed PTF10fqs with Swift/XRT on April
20.466 for 2507.3 s and April 22.024 for 2623.5 s. No
source is detected to a 3σ limiting count rate (assum-
ing an 18′′ radius) of 4.6× 10−4 counts s−1. Assuming a

Fig. 5.— Observation of PTF10fqs with GALEX. Reference data
are taken from 22 images between 28 March 2005 and 2 April 2005
(left panel). Observations of PTF10fqs were taken on 24 April 2010
(center panel). No source is detected in the difference image (right
panel).

power-law model with a photon index of two, this corre-
sponds to a flux limit of 1.6× 10−14 erg cm−2 s−1.

4. ARCHIVAL DATA

4.1. Hubble Space Telescope (HST)

A query to the Hubble Legacy archive returned
HST images of M99 in the F606W (2001), F336W
(2009/6600s), and F814W (2009/1800s) filters. We mul-
tidrizzled the data and registered our Gemini/GMOS ac-
quisition image with the HST images. Unfortunately,
PTF10fqs is just off the edge of the chip for the F606W
filter.
The total 1σ registration error, added in quadrature,

was 0.589 pixels (0.19 in x and 0.436 in y). Hence, in
Figure 6 we plot a 5σ radius of 3 pixels.
No source is detected at the location of PTF10fqs. To

estimate the limiting magnitude, we ran sextractor and
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The faint II… 09dav

N = 205 N = 30 

PTF09dav was found 40 
kpc away from the 
nearest potential host 
galaxy. There is nothing 
at the position of the SN 
to R=-13 given its 
redshift.
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The faint II… 09dav

N = 205 N = 30 

PTF09dav peaks at 
R=-15.7, 6 times 
fainter than the most 
subluminous SN Ia, 
and it’s width was 
3/4 smaller than SN 
1991bg. 
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The faint II… 09dav

N = 205 N = 30 

The spectrum 
is most 
similar to 
subluminous 
SNe Ia and 
does not 
compare well 
with other 
faint/fast 
SNe.
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The faint II… 09dav

N = 205 N = 30 

The SYNAPPS fit 
positively 
identifies Sc, 
which has not 
been observed in 
Type I SNe to 
date. This is the 
“W” feature near 
~5500 Ang, not SII. 
Velocities go from 
6,000 to 5,000 km/
s over the 3 
epochs of spectra.
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