Eliot A

EIEG

Kilonova afterglows

Sofie Liljegren

High-energy electron
transport and degradation

Molecule formation
in stripped-envelope SNe

102
1 — GO
Pulsar wind-powered SNe et
0] = o — si0
— \_——/f = S
25 )
10 s F Cz
3 106 s,,_,_—faf“’“j === Gy
B
R Complex photo- g 107 . I L
2 . . = e +
2 ionisation processes ks = 0
§ 1014 1 — SiS
o Q .
§ § 1078 - e e ———————— e - -=—- SiS*
g R T =| |— so
S o G M s et P 8 e e e g ER S PR ——- SO+
c T T - = —— O pemem e em e e n e =G - e R SQE
£ 100 10710 4 e R e i e it e S
N O o o o e o e e e e o G T E T L ———=g 52+
g _________ ﬁ:__ﬁ___ﬂ_____.___z-o——-::t:____.
'é gme="" T imem s wm mm mmen - 7
2 -
= 1 s i e
” 1012 1— e : : : .
107 100 200 300 400 500 600
. . Time [days]
10° 10t
Photon Energy (Ry) Fig. 1. The total mass formed for different molecule species, over the synthesised epochs.




The chemistry of Ibc SNe

Cco Sio
. 10—2_
Strong density- _ _
sensitivity. = 1073 s Highest density model
: : Lowest density model
JWST should give g 107 S .
very useful constraints. = =
107 4
100 200 300 400 500 600 100 200 300 400 500 600
Time [days] Time [days]

CO fundamental

bénd SiO fundamental 350 days
~ \\"\/\ A band

17 -

SiS fundamental
band

18 %

—— ﬁ“\
=1

-19 1

-20 -

Model without molecules

T T T T T T T T T T T T T T T T T T T T T T T T T T

2 microns MIR 18 microns



Barteld van Baal

3D spectra of supernovae
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r-process atomic data
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Figure 1. Theoretical energy levels of Te I from this work compared to those
compiled in the NIST atomic spectra database (Kramida et al. 2020). The
dashed line indicates the ionisation energy as given by NIST. The same kind

of plots for the other ions can be found in Appendix B. Flexible Atomic Code : Accuracy is decent enough to
get rough transfer effects correct, and right SED shape, but
not good enough (mostly) for spectral line IDs.




Kilonova temperature evolution
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physics

r-process atomic

Improved H-Fe
atomic physics

3D

Directions and questions

Modular development — make interfaces as generic as possible.
Accommodate for future extension needs, but what horizon?
Separation of physics/code and data.
Public access

* |Immediate?

* With a delay?

e Light versions?

Technology changes and open-source pressures push astrophysics
towards “superstar economies”. How do we adapt advanced modelling
degrees and projects? Building a broad environment with rich
connections between adjacent fields probably important.

chemistry

Non-thermal electron physics

terms

Time-dependent

Revisiting
assumptions
and standard
approximations

Unusual power sources




