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Nearby SNe are Inevitable
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Nearby SNe are Inevitable

Shklovskii 1968; BDF 2004; Krishnan, Sovgut, Trauth, & BDF 2019 in prep

Rate of Supernovae inside r:

3
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— multiple events < few pc in the last 4.5 Gyr!

— biological impact can be severe if <10 pc!
Thomas, Melott, Overholt group; Gehrels 2003




Nearby Supernovae Rain Ejecta on Earth

Ellis, BDF, & Schramm 1996; BDF, Athanassiadou, & Johnson 2008; Fry, BDF, Ellis 2015
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interstellar matter
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glasma pushes to inner
olar System

dust decouples, rains
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The Smoking Gun: Radioactivity

Ellis, BDF, & Schramm 1996; BDF, Athanassiadou, & Johnson 2008; Fry, BDF, Ellis 2015

Q: How would we know?

Need observable SN “fingerprint”
——> Nuclear Signature

Stable nuclides: don’t know came from SN
Live radioactive isotopes: none left on Earth
If found, must come from SN!

60Fe | t1/2 = 2.6 Myr

also, e.g., 26Al, 97Tc, 244Pu?
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Explosion Distar

Ellis, BDF, Schramm 1996; BDF & Ellis 1999; BDF, Hochmut & =** verdict.
Observable: surface density/fluence: Core Collapse
Mi0,e;
,eject - _

Turn the problem around:
“radioactivity distance” from %0Fe yield

D ~ \/M6O,eject /N60,obs

60Fe Suspects:
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New Data, New Probes, New Sites
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New crust data wainer+ 2016
— consistency check

-

Ocean sediment data Ludwig+ 2016; Wallner+ 2016:-:
— faster growth rate ~ 1 mm/kyr /
— much improved time resolution
— magnetic microfossils!

Lunar cores!
— 60Fe excess over cosmic-ray production



60Fe Sample Sites
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*confirmation of 60Fe crust signal at 2-3 Myr
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*confirmation of 60Fe crust signal at 2-3 Myr
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*6%0Fe flux duration ~1 Myr
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*6%0Fe flux duration ~1 Myr
*far exceeds Sedov prediction!?! ey+201s
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*60Fe flux duration ~1 Myr
*far exceeds Sedov prediction!?! ey+201s
*prgbes dust evolution & dynamics? ey, ertel + 2017
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CONCLUSION

THIS IS
A THING

new probe for astronomy,
astrophysics, geology, biology...
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Whodunit?
The Moon as a Telescope

Fry, BDF, & Ellis (2016)

60Fe dust grains nearly A6 = Ag = 10.0°, n = 155.0°, Atggna = 100.0 kyr
undeflected in Solar Systen

Earth:
— stratosphere scrambles

Moon is airless:
— encodes direction!
— 60Fe pattern points to source!
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