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prelude

mixed bag of optical/IR IFS tidbits
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the young supernova remnant 1E 0102.2-7219
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Chandra ACIS RGB Credit: NASA/CXC/SAO
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supernova remnant tomography
with

coronal lines in the shocked ejecta
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UNSW SNR 0509-67.5
L R: X-ray, G: Fe XIV, B:Ha

L
1

6 20" = 4.85 pc

~

o
8
=
o
-

Dec (J2000)

34s 32s 30s 5h09m?28s
RA (J2000)
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CANBERRA R: X-ray, G: Fe XIV, B:Ha
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SNR 0519-69.0
R: X-ray, G: Fe XIV, B:Ha
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N103B
R: X-ray, G: Fe XIV, B:Ha
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Type la (thermonuclear) supernova

remnants

Accelerate CRs at forward and reverse shocks!

(but probably most are TeV dark)

What’s the mass
of the exploding WD?
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= Collisionless shock, from strong shock jump conditions:
= KT =3/16 m (vsh)?

= Behind the shock, ideal gas law
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Collisionless shock, from strong shock jump conditions:
KT =3 /16 m (vsh)?

Behind the shock, ideal gas law

3/2 kT = 1/2 m (vin)?

Combining both equations, we get
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Collisionless shock, from strong shock jump conditions:
KT =3 /16 m (vsh)?

Behind the shock, ideal gas law

3/2 kT = 1/2 m (vin)?

Combining both equations, we get

Vsh = 4/3 Vin
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This relates the measured FWHM to the shock velocity



UNSW SeRR =

Collisionless shock, from strong shock jump conditions:
KT =3 /16 m (vsh)?

Behind the shock, ideal gas law

3/2 kT = 1/2 m (vin)?

Combining both equations, we get

Vsh = 4/3 vin

This relates the measured FWHM to the shock velocity

$§ 3+ ¥ 8 B 1 1 1

lon-ion equilibration would modify
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CANBERRA BLASt Propagation in Highly EMitting EnviRonment WL WIS RT N
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UNSW BLASPHEMER models

CANBERRA BLASt Propagation in Highly EMitting EnviRonment N\ gl B

by Martin Laming
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Shock velocities

time-dependent
Leahy & Williams, ascl:1703.006
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Shock velocities

time-dependent € N\L
Leahy & Williams, ascl:1703.006
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= Optical IFU observations of SNRs & PWNe
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Optlcal IFU observations of SNRs & PWNe

Broad coronal lines in ejecta behind RS in three young Type
la SNRs in the LMC: NEW DIAGNOSTIC

Gives direct handle on reverse shock speed (history)

If ages are known we constrain explosion parameters via

SNR evolution models
= (mass, ambient density, explosion energy)
= 0519-69.0 (normal SN la) well matched by 1.4 Msun

= 0509-67.5 (1991T-like) best matched by 1.0 Msun
(Seitenzahl, Ghavamian, Laming & Vogt, PRL 123, 041101)
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American Physical Society Volume 123, Number 4 Figure 1: Type Ia supernova remnant N 103B with coronal [Fe X1v] emission showing up as a fluorescent green triangle.
hysics This image was generated using a new tomographical technique, based on a spectrum extracted from the position of
g g 2 g

the yellow dot. See Seitenzahl et al., 2019, Phys. Rev. Lett. 123, 041101.



ANITA 2020

Australian National Institute for Theoretical Astrophysics

2020 workshop and school. 3 - 7 February, 2020, Canberra
https://asa-anita.qgithub.io/workshop2020/

The 14th annual Australian National Institute for Theoretical Astrophysics science workshop will be
held on 6th-7th of February 2020 at the School of Science at UNSW Canberra. The workshop aims to
provide a review of theoretical astrophysics in Australia, facilitate collaboration and build the
community of theoretical astrophysicists. Read more about ANITA here.,

It will be preceded by the ANITA summer school - "Cosmic explosions” on 3rd-5th of February 2020,
which will also occur at the School of Science at UNSW Canberra.
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