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Young SNRs

SN 1987a (CC), HST
(observed in 1997)

SN 1994a (type la),

HST G19+03, Chandra

la SN







Unshocked ejecta are
difficult to probe

« Radioactive decay of elements
synthesised in the explosion
(44Ti has t12=60 years)

e Some IR emission
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Low-frequency free-free absorption from
the cold, unshocked ejecta

Sl/ — (Sv,front =+ Sl/,back CXP (_Tv,int)) CXP (_TI/,ISM)
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RA (J2000) RA (J2000)
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50'00.0"F
48'00.0" |-
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+58°44'00.0"

Cas A as seen with the LOFAR LBA and VLA L-band
with10" resolution. Source size is ~5' Arias+18
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Sy =80 (&) " (f+ (1= pem)

where

r, = 3.014 x 101 Z (£) 77 (i) 7 (2

— Dbest fit int_abs
— best fit PL VLA
x x LOFAR LBA

x x VLA
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This method allows us to:

* [ocate the reverse shock (rim of internal
absorption)

* Estimate the mass in unshocked ejecta

* OR probe the physical conditions in the unshocked
ejecta
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(J2000)

Dec

+64°03'|

26m
I

Tycho’s SNR

RA (J2000)
0h25m
‘ ‘ ‘

26m
I

RA (J2000)

0h25m
‘ ‘ ‘

12'+

09'

06'

48.3 MHz

67.0 MHz

Tycho as seen with the LOFAR LBA
with 30" resolution. Source size is ~8 Arias+18
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14'
144 MHz

Tycho's SNR in the 12
LOFAR HBA.
Co-observed with 10
LoTSS and
reduced with their
pipeline. Imaged
by M. Rardcastle 06

Dec (J2000)
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+64°04'

26m O0h25m
RA (J2000)
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Flux densities
measured with the
LOFAR HBA and LBA
match literature values
of this well-known
source (3C10)

Sy (Jy)
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lit

lofar
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e To estimate mass from the
measured absorption we
need:

S. (Jy)

e degree of ionisation

10" pest fit
* shape of the material | — PL
T
* temperature Freq (MH2)
+ Tycho was a Type Ia This plot corresponds to
explosion: originally 1.4 Mo EM=175 pc cm-+® in the region

within the reverse shock,
which is very high
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Riev. sh= 2.4 pc (d=2.8 kpc), M= 1.38M,, H

n=7
g n=8
n=9
= n=10
z
: : o ¥
Mass in unshocked ejecta fo
from observed FS, RS H
=
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