THE TRANSIENT SKY
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(SOME) FACILITIES

CURRENT:

e PALOMAR TRANSIENT FACTORY (OPTICAL,
1.2M, 7.7DEG?)

e CATALINA REAL-TIME TRANSIENT SURVEY
(OPTICAL,0.5-1.5M, 1.2-8.1DEG?)

e PAN-STARRS-1 (OPTICAL, 1.8M, S3DEG?)

e SKYMAPPER (OPTICAL, 1.35M, 5.7DEG~)

e ICECUBE (NEUTRINOS)

FUTURE:

¢ LARGE SYNOPTIC SURVEY TELESCOPE
(OPTICAL, 6.7M, 9.6DEG?)
e L OW FREQUENCY ARRAY (RADIO)

e ASKAP / MEERKAT -> SQUARE KILOMETER
ARRAY (RADIO)

e EROSITA (X-RAY)
o A-LIGO (GRAVITATIONAL WAVES)
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TYPE IA & CORE COLLAPSE SNE

Fallback

SNE IA:
® LOW-Z SAMPLES TO UNDERSTAND SYSTEMATICS AND HOST EXTINCTION

® SELECTION EFFECTS FOR NEAR-IR HIGH-Z SEARCHES (E.G., WFIRST)
e PTF: >300 YR!, LSST: ~30 NIGHT!

CORE COLLAPSE SNE:
e GRB CONNECTION WITH BROAD-
LINE SNE IC

e SNE IIP ALTERNATIVE TEST FOR 34500
COSMOLOGY Q =03,Q, =07

— A '
® CORRELATION BETWEEN : | A P09

LUMINOSITY AND FE Il 5169 . oo

VELOCITY

(POZNANSKI ET AL. 2010)
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eeeeeeeeeeeee = TIDAL DISRUPTION EVENTS

® STARS DISRUPTED BY TIDAL GRAVITATIONAL FIELD :
OF SMBH <102 Meosan W
e A DOZEN CANDIDATES (ROSAT, GALEX)

e EROSITA, LSST: 100s YR'!

® BLACK HOLE MASSES, INDEPENDENT TEST OF

MsmerH-O RELATION

(GEZARI ET AL. 2009)
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ORPHAN AFTERGLOWS

The jet spreads
sideways quickly

® OFF-AXIS GRB: NO Y-RAYS, ONLY AFTERGLOW The jet remains

within initial cone

e 1000 AT R<24MAG ALL SKY AT ANY TIME ‘ '_
e SST: 1000 YR k ﬁ
.

o | OFAR, SKA WILL PROBE HIGH REDSHIFT Radiationls * 5o B S
e EROSITA narTow cone break into a large cone

® BEAMING FRACTION, TRUE GRB RATE

e 10X MORE GRB-SNE (E.G. SN2009BB} SoperBERG ET

AL. 2009)

GRB afterglows ¢; =4°
Standard case

E=10%erg, 6=0.1, n=0.1cm™3, p=2.2
7,=200, T=10(1+2)s, €,=0.1, €5=0.01, R;=1

v=100MHz, z=13
forward

-
-
-
-

(LSST BOOK) (IOKA & MESZAROS 2005)
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FAINT / FAST TRANSIENTS:
® ACCRETION INDUCED COL I APSE

e SNE ASSOCIATED WITH MERGING COMPACT OBJECTS
¢ THERMONUCLEAR EXPLOSIONS FROM AM CVN BINARIES E.c.,

BILDSTEN ET AL. 2007)

o 2010X-g

4 2002bj-1

Normalized Magnitude

0 20 40
Days since Peak

(KASLIWAL ET AL. 20100)

SN2010X:
® PEAK Mr=-17ZMAG (10%% ERG/S)

® EXPONENTIAL DECAY WITH T~5D

e SIMILAR TO SN2002B.J (PoznNANSKI ET AL.
2010)

e V~ 10000 KM/S, O.16Mso g EJECTA

o I[F NI POWERED: O.02Mso1 ar NI

e |[F AL PRESENT: ACCRETION INDUCED
COLLAPSE OF O-NE-MG WD

¢ |[F HE PRESENT: .IA

e NEED DEDICATED EXPERIMENTS
(PTF, LSST MINI-SURVEYS)

2010 Dec 6th / TEXAS 2010



ULTRA-SHORT EVENTS

) / U1
w A'AYA | | | | | ) / \3I3 I\

¢ 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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Time since initial trlggel' (S) Time since initial trigger, minus 95,000 (s)

1,220 1,240 1,260 1,280 1,300 1,320

(STEFANESCU ET AL. 2008) 2040, Decoth LEEXAS 2010



TION & EXPLOSION

=S0OALS:
® ACCRET)
PHYSICS
® STELLAR EVOLUTIC
GALAXY AND ISV
® COSMOLOGY
o LINK TO NON-EM

YN
EVOLUTION

MESSENGERS

SUMMARY

ANEW ERAGOETTIME POMAIN SCIENCE
0 ACROSS THE EFM-SPECTRIUUM AND BEYONE

e CURRENT (PTF. CRTS. PAN-STARRS11....

o NFAR FUTURE (LOFAR. EROSITA. L SST....

|t Shoser

-18 |- Fallback SNe la
Supernovae

-14 —Macro Novae

Luminous
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- CLASSIGEENOVAF

TR
NO LUMINOSITY-DECAY CORREEATION? K
e MAXIMUM-MAG RATE-OF-DECAY (MMRD; tivio 1992) oy
e DUE TO WHITE DWARF MASS 4

¢ PEOFASTING (1D CADENCE, G<21 MAG)
INCONSISTENT WITH MMRD (O0R RECURRENT NOVAE)
e HOT, MASSIVE WD WITH HIGH ACCRETION RATE (Yaron T

AL. 2005)?

e PAN-STARRS-1, LSST
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(KASLIWAL ET AL. 2010A)
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LUMINOUS RED NOVAE

(BOND ET AL 2003)
V838 Mon
A GAP BETWEEN CNE ANPS N B4 |
e SMALL GROUP (~5-8) |
® SLOW EVOLVING WITH STRONG RED WAR EVOLUTION ' A
¢ BRIGHT SPITZER PROGENITOR (SN2008S, NGC300-OT) | ' f‘
¢ MODELS: EXTREME AGB STAR, COMMON ENVELOPE, @ .- .
INSPIRAL OF GIANT PLANET,WEIRD CNE, SNE? ' . S
e PTF, LSST ~50 NEW SOURCES A M
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Tidal Disruption Flares

- = — LUMINOUS SUPERNOVAE

LBVs

S LUMINOUS SNE:
e ENIGMATIC SCPOG6F6 (Z=1.2) (BArBARY ET AL. 2009,

GANSICKE ET AL. 2009) - NL:;JH
¢ 3 NEW FROM PTF + SN200OSAF (Z=0.26-0.5) o

i
?

e UV-BRIGHT (-23MAG)

e INCONSISTENT WITH 26 NI POWERED AND CCSNE
¢ LACK OF H AND HE -> PULSATIONAL PISNE ?

¢ THOUSANDS WITH LSST

¢ BRIGHT BEACONS FOR HIGH-Z STUDIES
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