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When Does A SN Fail?

Outcome of Core Collapse (neglecting fallback, moderately-stiff EOS)

|| Explosionat &5 < 045 B Bt Formation at &5 > 0.45

® A Failed SN occurs when a
massive star experiences a stalled [EETIE.
shock that is not revived, or
directly collapses into a black hole [
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® Theoretical rates for failed SN in O’Connor & Ott (2011)
low metallicity stars is ~15% and
0-7% for solar-metallicity stars

® Possible signals of failed SN: Gravitational waves and neutrinos



The LBT Survey for Nothing

® Monitoring 25 galaxies within 10 Mpc
for 4 years

® |0° supergiants
® Roughly face-on galaxies

- ® Combined SN rate of ~1 per year




Method

ISIS image subtraction
(Alard 2000)

Differential photometry
® Reduced crowding

® Study both bright and
variable sources




Candidate Selection and
Preliminary Results

Source List: L =10%Le or AL :VLy = 10%Lc

Selection Criteria
1. at least 80% as bright in the second epoch as in the first.

2. fade in luminosity by 50% between the first and last observations.

M5 | data was used as a test case, we found |0 candidates
An example candidate:

520080309 520090128 s20100319 s20110429 20120428




Failed SN Rate Limits

Survey baseline: T = 4 years

Normal SN rate: Rs, =| per year

Expected Number of Failed SN: N = fs X Rsn X T

If we find no viable candidates at this point in the survey,




Bonus Science

Supernova Progenitors: In Szczygiel et al. (2012a) we
found that the candidate progenitor star of SN 20I |dh in M51
was fading. 53

SN Impostors: Prieto et al. (2008b) and &
Szczygiel et al. (2012b) both use this survey il
to place limits at optical wavelengths for
2008S, before and after the explosion,
respectively.

Cepheids: We have completed a study of M8l (Gerke et al.
201 |) and have begun analyzing NGC 4258.

Variable stars: Many types of variable stars can be studied.
For example, Prieto et al. (2008a) reported the discovery of a
yellow supergiant eclipsing binary in Holmberg IX.
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