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A Novel Two-telescope Approcach




PTF collaboration




PTF overview
Data quality

First light: December 2008

First science run: March 2009

Typical seeing ~1.8" (best 1.4")
Lim. Mag (o) ~21ingR



PTF overview
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PTF software

* Robotic operations
: Robust and Long lived Sequencer
Two separate pipelines
LBL image subtraction pipeline

IPAC images and catalogue pipeline



I'mage subtraction
LBL image subtraction pipeline (Nugent)

Challenge: 0.5-1 M sources detected in
Subtracted images each night!

after cleaning - large number of candidates (~10%)

However, only a few % are real variable/transients

Solutions:
Machine vetting Scientists
Humans ve’r’ring — —> Public (be’ra)




IPAC images & catalogue pipeline

Lead by J. Surace

* Data products:

Reduced images
~100TB per year

Catalogue

~10%2 sources per year (10 TB)



Follow up is the key

PTFIOI)Zt SN ”)/( +.3..()(‘ Comments:

| . MANSI Ibserved Keck/LRIS 100 %

l .’ ADAM detected in J-band with PAIRITEI
. « AVISHAY 00498

| Y " . AVISHAY SN Ihi
. AVISHAY | |- -4 days

I | don - $ AVISHAY | Hroadine k, similar to 1998bw

. s FIFROBOT galaxy
. FITROBOY FOAST2 +-00386
. { AHOWELL [info): ps file from superfit | ]
. s AHOWELI broad hined k sirmilar to SN 1998bw

-3d. Redshift 15 00498 from galaxy OIL H-alpha, H-beta, S1I seen
on 2d (not apparent in 1d) | at)

L AVISHAY Germm spectrum from Andy indicates
possibly broad lined Kk

L PETER [ty; Transient

A Dbindrd BOASME dbnmak T ransient

8 Subtracted Image (Feb 23, 2010)
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PTF projects

H-alhha survesipsingepiects in Ori

5 day cadence
40%

0-5 day cadence
41%

Transients in
nearby galaxies

Thermonuclear
SNe

Blazars/AGN

H-alpha Sky
Survey

AM CVn

Galactic
dynamics

Flare stars

Nearby Star
Kinematics

Asteroids

Search for
eLIGO/neutrino
EM counterpart

Core Collapse
SNe

Tidal Disruption
Flares

Orphan GRB
afterglow

CVs
RR Lyrae

Rotation in
clusters

Eclipsing stars
and planets

KBOs







PTFO9dah Discovered 1 day After
Explosion

Shock cooling Radioactive decay
PTFO9dah discovery . Z

SN1993J non-detection . .
> o"’('. ’
A type |Ib supernova | o
(emerging He lines):

SN1933J - R (Richmond 54)

SN1993J - Clear (1AUC)
T SN198AJ - Limit (LAUC)
e PTFOSdah -r

2 3N 40 S 60 0 &0
Days

(Arcavi et al., in prep.)
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UV spectroscopy of local la

Nugent, Ellis, Howell, Sullivan ...
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Nugent, Ellis, Howell, Sullivan ...

[ 4 E
o .
S .
L J
' ... °
.. .
. 7 4
.. “ll.l_\\
. — |"~-s|1_\\
o L4 das
./
/
Vi
2 0 1060 s R 012 0.14 R R ES

0.20

Relative Flux

uv spectroscor" ~llnnnl 1

4 " l L) L) L Ll l L) L lb' LJ Ll L l L) L) L) L) l L) L l "
b 'L, (Y, 4
e 2 -‘. . 4
T :“\.)- UY1ox |
Yl "‘ Ay ¥ v ! 1
! ‘i“ _,rv “ N lr» VAV A ;
" YW / “
\ l ’ (N ﬁl (’L I 4
3 _, WV 9
3 - -vy | ’r'( p
\/ 1
1‘" ) i
| e 4
: - -+
» A1 AV ]
10 . \ = } 4
: AN VA

[ ) /\Ja"‘ P M - =Y Bh

L /N y
e \ 09dnl b

09LE

\ = \’V_/\«h,qp
L~ v Mean woy
7\ 1
-

= L
Vo/\\ 8

stacked

. ‘ 'Q\»s'-a

gr—
Aenfenbendiesdend e and

A endenefenfmdddant

0 [

ghifiyte iyl il guipiigip - Ri/g iglipg Uplfegiesgtincfligiigiag cogii ity

3000 3500 4000 4500 S000 5500
Wavelength (A)




SNe la with He?
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PTF 10bzf
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Precision Photometry
(Stellar Astrophysics)







PTF Orion

— Obvious variables from initial test reduction of one night's data —

Source # 1766 w2 >
13,7 ¥
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primary : & 1505 P i et {
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The Columbia/Cornell/Caltech PTF
(CCCP) Open Cluster Survey

Cornell: Kevin Covey Melissa Halford



Cornell: Kevin Covey Melissa Halford
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© Original Artist
Reproduction rights obtainable from
wwrwy, Cartoonstock.com

"This new star sends out periodic
pulses In a very appealing rhythm
— | think I'll name it 'Bossa Nova.™
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Mysterious SCPO6F6
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HST/WFPC2 < F102W
UT 2000 Nov' 12
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60,000 K blackbody at z=3.3 .
—————— SN 1991T (+10d) at z=0.278 .
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imby

Luminous Supernovae
Lead: Robert Qu




TSS/RSVP

" 0.45-m ROTSE-IIIb telescope
1.85 X 1.85 degree FoV
18 to 19

= Target selection without (intentional
~80 SNe to date including 6 LSNe
= Only spectroscopically complete Transient Survey

1-3 day cadence, M

lim




SN 2006gy
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2 arcsec

1

Smith et al. 2008 -100 =50 0 50 100 150
Days After Maximum

O Peak absolute magnitude nearly -22
O Brighter than -21 mag for ~100 days
O Integrated light >10°" erg

O See: Ofek+ 2007, Smith+ 2007, Smith & McCray 2007,
Agnoletto+ 2009, Kawabata+ 2009... /



1005777

Scaled Flux (F,)

0.1

Quimby et al. 2007

Magnitode

vvvvvvvvvvvvvvvvvv

vvvvvvvvv

T

L4

(=]

T vvrr"]

L

Rest Wavelength (A)

SN 2005ap Observations

T

180 -1
i
185 . & h
1900 {
195}
WD
A | s §
W05, 1 1 -
-50 0 100

Illllll

7000

Days After 2005 Mar 10.6



Scaled Flux (F,)
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Quimby et al. 2007
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sdss pre-explosion/|
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sdss zoom post-explosion

host galaxy SN 2007bi

Young et al. 2010
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SN 1998bw (x8)

, SN 2007bi (530 d after peak; host removed)
“1 SN 2007bi (414 d after peak)
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Optical light curve decay rate consistent with the production

of ~7 Mg of %°Ni

Iron abundance in nebular spectra also consistent with the

decay of ~4-7 M, of *°Ni



PTF Discovers 3 LSNe




Scaled flux
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Flux (erg/s/cm’/A)
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PTF is finding:
1 transient per 20 minutes
1 strong variable per 10 minutes

> classification
" telescope

Spectroscopy
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