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Figure 1. Rendition in log scale of the circumstellar nebula around SN 1987A
model initial conditions. The ring consists of a uniform smooth component and

high-density spherical clumps, and is shown in red: the H i region around the ‘.1 i A
ring is marked by the blue clipped component. The white dot at the center of -— — - 3
5 ) PI | / B, = —, By = ——siné,

the coordinate system shows the position of the SN explosion. r r
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- the forward shock dominates the radio emission
- equatorial ring and ejecta do not contribute to the radio emission




- the spectrum up to ~100 GHz is well

A approximated by a power law [Zanardo+ 2014]
—0.50+
- the radio light curve is sensitive to a(t)

—0.56+

—0.621 . . .
- we account for a(t) in our simulation

—0.681

—0.74+

- a(t) should be used in the Lagrangian approach

—-0.80 1+
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~1.041 Radio emitting electrons suffers from the
1ol adiabatic losses only -->
yrs their index s is constant
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Radio [1 GHz]

East-West asymmetry in brightness

there should be a gradient of B




A
B.= r—‘ . By=-"sin6,
G;
Bex = Beexp (—x/h)
Bey = %Bc exp (—x/h)
Be; = ﬁBc exp (—=x/h)
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Parker spiral has low tangential component of B
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orientation vs the observer
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Figure 1. Cartoon of the equatorial ring showing the inclination of the
environment at angles iy = 41°, i, = —8°, i, = —9°. The rotated cylindrical

coordinate system radial coordinate s” and vertical coordinate z" has z' parallel
to the plane normal.



Flux Density [ mJy ]

RADIO LIGHT CURVE

- 8.6 GHz — E
[ C Zanardo et al. (2010) :
. NQ et al. {2013}
100 C Zanardo et al. (2017) _EI |
1 f noting (solid), ring (dashed) 3
0 5 10 15 20 25 - !

Years since SN 1987A






I SN

R
N o Y

=
e 71

~
™~
N
N
N
\
)

, —-4A0

16






y [pc]

0.3

0.2

0.1

-0.3

0.1

0.2

0.3

4.5E-10

4.0E-10

3.5E-10

3.0E-10

2.5E-10

2.0E-10

- 1.5E-10

1.0E-10

5.0E-11

0.0E+0

y [pc]

0.3

0.2

0.1

-0.1

-0.2

-0.3

-0.2

-0.1

x [pc]

0.1

0.2

0.3

2.0E-10

1.5E-10

1.0E-10

5.0E-11



%&%

y [pc]

0.3

0.2

0.1

-0.1

-0.2

-0.3

——

-0.2

-0.1

x [pc]

0.1

0.2

0.3

2.0E-10

1.5E-10

1.0E-10

5.0E-11



/01

ARG SRR
RRRE
1L AR \
H

)

\




Outer Radius [arcsec]

01

Calendar Year

2000 2004 2008 2012 2016 2020 2024
1.1 L 1 L n 1 " " 1 L n 1 n " 1 L L 1 n "
1.0 1 i o T
»
P
@f& ® I
0.9 ° oo®® i
GXD(D@:GEIJ i
®o°% [
0.8 A @gy 3
o .
0.7 4; = = = Before ER rate: v = 8000 + 900 km s~1 (<
Main body ER rate: v = 1700 + 100 km s~ [ I
+ == = Beyond ER rate: v = 2600 + 250 km s~!
0.6 — — o — — =
6000 8000 10000 12000
SN 1987A Age [days]
#< = -.4--47+ #,-.47"

, —-4B0




8

— -11F+ROSAT e
E E + ASCA :
= “12F+ CHANDRA T
o  [*XMM
2 -13f — total P
X : . 10
=) : — ejecta 1 -
o -14F — HII E
S o =

-15¢ . 3 =

0 10 20 30 40 50
Years since SN 1987A
#< = - 4--47+ #,-.47" , —-4B0

L2 G; < 8 - ——-.-t , —-450



L2

#<

01



3K ? ; ? :
L ! = 1 E"#$h & °F
" C Eo - # -.4F
" ! -.4:
. ) C DI
" I < = ; 2 ;

. ! D! 5 - =

; | - = (




