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Historic Galactic SNe

SNR Year Type
RCW86 185 I/ la?
G11.2 386 I
G347.3 393 I
Lupus 1006 la
Crab 1054 Il
3C58 1181 ? I
Tycho 1572 la
Kepler 1604 la/lb?
Cas A 1680 ? Ib/Ic/Il?

NASA/ESA/CXC




Light echoes — Rewinding time
to historic SN explosions

"As Professor J.H. Oort has pointed out to us, the illumination of surrounding clouds
might become a spectacular phenomenon in the case of galactic supernovae. The
search for the illumination of galactic clouds by past suspected supernovae such as
Tycho's star and the stars which gave rise to the Crab Nebula and perhaps other

nebulosities presents an interesting problem".
Zwicky Rev. Mod. Phys. 12, 66 (1940)

Search for galactic echoes by van den Bergh 1966, PASP 78, 74

Dust cloud

Simultaneous observation of
explosion and remnant stage
possible !

direct light

Echo geometry

SN 1987A Crotts; Gouiffes+; Suntzeff+ 1988




Light echo principle




Infrared echoes near Cas A (2003-2008)

15 arcmin = 15 pc

Krause et al. 2005, Science 308, 1604




IR/optical light-echo monitoring

October 9, 2007

Echo surface brightness R = 23.4 mag / arcsec?




First spectrum of a Galactic SN

was type llb

SUBARU/FOCAS -
5.5 h integration time Krause et al. 2008, Science 320, 1195




The supernova of the year 1572

Discovery:

Sonjo Sillok (Korea); Schuler (Wittenberg)
and Maurolycus (Messina) on 6 Nov

Tycho Brahe’s first observation
from Herrevad on 11 Nov

Brahe’'s ,De Stella Nova“ (1573):

No parallax measured :
SN must be more distant than the moon

mm) Contradiction to Aristotle

Type | SN: Baade 1945, ApJ 102, 309




TyCh 0 Yellow

X-ray Fe:Si:8keV

S N R (Warren & Hughes)

24 ym; circumstellar/
synthesized dust
(Rho et al.)

White
JHK§

Balmer dominated optical spectra

Historic light curve mmm) type la

Ejecta morphology and composition

Binary companion (Ruiz-Lapuente et al. 2004 Nature 431, 1069
Subclass uncertain (subluminous — slightly overluminous)




CaHa / Subaru light echo monitoring

Field #4430 by Rest et al. 2008, ApJ 681, 81




SN1572 — A core normal type la

Comparison templates from P. Nugent




High-velocity Ca Il absorption in SN 1572

Photospheric Si |l
12,000 km/s

HV Call
22,000 - 30,000 km/s

Strength similar to SN 2001el
Spectropolarimetry suggests asphericity in the case of SN 2001el
(Wang et al. 2003, ApJ 591, 1110; Kasen et al. 2003, ApJ 593, 788)




Asymmetries In the Tycho
remnant

Si/Fe abundances change in Fe knots
Cl: [Si/Fe] ~ 10

C2: [Si/lFe] ~ 3

C3: [Si/Fe] ~ 30

Decourchelle et al. 2001, A&A 365, 218

Similar abundances between Si+S
and Fe rich zones

Connection to HV Ca Il emission ?
Ca X-ray emission deviates

most in DDT models by
Badenes et al. 2006, ApJ 645, 1373




upcoming lgnt-ecno
opportunities

3-dimensional echo spectroscopy

Light echoes at different lines of sight relative to the
remnant provide a true 3-dimensional spectroscopic view
of the explosion — new important constraints to progenitor/

explosion models

Spectropolarimetry

Spectropolarimetry of bright bright echoes in combination
with 3D spectra will provide new insight into asphericity.
Also, maximum linear continnum polarization provides a
geometric distance to the supernova

Kepler

Nitrogen-rich (CSM?) material and morphology
Indicates different la scenario —
Spectral classification urgently required
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