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POSSIS: A 3D Monte Carlo radiative transfer code to model explosive transients
[MB 2019, MNRAS; MB 2023, MNRAS]
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POSSIS: A 3D Monte Carlo radiative transfer code to model explosive transients
[MB 2019, MNRAS; MB 2023, MNRAS]

EJECTA MODEL
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EJECTA MODEL

POSSIS: A 3D Monte Carlo radiative transfer code to model explosive transients

[MB 2019, MNRAS; MB 2023, MNRAS]
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POSSIS: A 3D Monte Carlo radiative transfer code to model explosive transients
[MB 2019, MNRAS; MB 2023, MNRAS]
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POSSIS: A 3D Monte Carlo radiative transfer code to model explosive transients
[MB 2019, MNRAS; MB 2023, MNRAS]
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EJECTA MODEL

POSSIS: A 3D Monte Carlo radiative transfer code to model explosive transients
[MB 2019, MNRAS; MB 2023, MNRAS]

SYNTHETIC OBSERVABLES

61 +1.4 days
Spectral ;|

time 4-

series 31
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oL

Rest wavelength (A)

Light curves

Rest wavelength

[MB+2019, Nature Astronomy] (BNS)
[MB+2021, MNRAS] (BHNS)
[Shrestha, MB+2023, MNRAS] (BNS with jets)
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POSSIS: A 3D Monte Carlo radiative transfer code to model explosive transients

[MB 2019, MNRAS; MB 2023, MNRAS]

SYNTHETIC OBSERVABLES

61 +1.4 days
Spectral ;|

time 4-

EJECTA MODEL

series 31
2-
1-

oL

Rest wavelength (A)
Light curves

Polarization

Rest wavelength

[MB+2019, Nature Astronomy] (BNS)
[MB+2021, MNRAS] (BHNS)
[Shrestha, MB+2023, MNRAS] (BNS with jets)
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Idealised

Large grids of models (~1000)
Typical runtime/model ~ 100-500 CPUh

Logp (g cm™)
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vy/c
[MB 2023, MNRAS]
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Idealised Numerical simulations

Large grids of models (~1000)

From numerical-relativity and/or hydrodynamic simulations
Typical runtime/model ~ 100-500 CPUh
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[Neuweiler, Dietrich, MB+2023, PRD] [Nativi, MB+2020, MNRAS]

—0.50 —0.25 0.00 0.25 0.50

U?J/ C See also [Markin+2023, PRD; Schianchi+2024, PRD; Markin+2026, PRD;
[MB 2023, MNRAS] Neuweiler+arXiv:2510.14850; Markin, MB & Dietrich, arXiv:2601.19405]
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[MB 2023, MNRAS]
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Radioactive decay
of r-process nuclei
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Radioactive decay
of r-process nuclei

\ v,7,

[1] Nuclear heating rates

How much energy comes
from radioactive decay

[2] Thermalisation efficiencies

How much of this energy goes
into heating the ejecta

.

[MB 2023, MNRAS]

Decay products
a, 3, fission fragments)

Thermalisation of
decay products within
the ejecta
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Radioactive decay
of r-process nuclei

[1] Nuclear heating rates

How much energy comes
from radioactive decay

[2] Thermalisation efficiencies

How much of this energy goes
into heating the ejecta

[MB 2023, MNRAS]

Decay products

\ (v, 7, a, f, fission fragments)

Thermalisation of

decay products within
the ejecta

[3]1 Opacity

How thermal emission is
affected by interaction
with matter

\ nearUV-opt-nearIR photons

I

Kilonova radiation
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GLOBAL vs LOCAL
[1] + [2] + [3]

—177 ul | r| i zZ | K

Time since merger (days)

See also [Brethauer, Kasen, Margutti & Chornock 2024, ApJ][Sarin & Rosswog 2024, ApJ] [Jhawar, Wouters, Pang, MB+ 2025, PRD]
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GLOBAL vs LOCAL
[1] + [2] + [3]

r z K
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Time since merger (days)

See also [Brethauer, Kasen, Margutti & Chornock 2024, ApJ][Sarin & Rosswog 2024, ApJ] [Jhawar, Wouters, Pang, MB+ 2025, PRD]
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Kilonova grids Kilonova emulators
Observables for Observables for
selected arbitrary
values of the - values of the

ejecta parameters ejecta parameters
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Kilonova grids Kilonova emulators GW+EM fit and parameter inference
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Kilonova grids Kilonova emulators GW+EM fit and parameter inference

SR i " —
Observables for Observables for e ninai v g

selected arbitrary [ KON LY —
values of the values of the ) oA "

. . 2%2 | ,’ Time [daylﬂ?iv ,
ejecta parameters ejecta parameters . ENVASSIIZSN =N
J p ) p 140) 7//@} @ H., |
RS (e (a1 i w

. TR A S A /// A
nl - O Q) (DO ({2 w,

2 v ;
K}g oo [ es- e R 1 77— &?7 J i
21 A NF L
23 =—nl1(H4 i %
2 4 6 3 10 12 14 CUE L lad
Time [days] FE S S S
. i "




Universita

UN
& @% . e
> degli Studi
. di Ferrara

RE F®

GW-EM combined analysis

INEN

Istituto Nazionale di Fisica Nucleare
Sezione di Ferrara

P OS SIS

[Dietrich, Coughlin, Pang, MB+2020, Science]
[Pang, Dietrich, Coughlin, MB+2024, Nature Comms.]

i

[Koehn, Wouters, Pang, MB+2025, A&A]
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[Dietrich, Coughlin, Pang, MB+2020, Science]

[Pang, Dietrich, Coughlin, MB+2024, Nature Comms.] [Koehn, Wouters, Pang, MB+2025, A&A]
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Other softwares: MOSFit (Nicholl+2021), Bajes-MMA (Breschi+2021, 2024), GEMMA (Raaijmakers+2021), surrogate kne (Kedia+2023), Redback (Sarin+2024)
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Welcome & News

: Kilonovae: further insights from theory and observations
Organisers

FAQ Aims and scope

Volunteer info This session aims to bring together a diverse range of experts to disseminate

Travel knowledge and promote discussion on the interpretation of kilonovae, in an

Venue effort to establish what we already (think we) know, summarise what key

Reqistrat questions remain unanswered, and determine what can be gleaned from
egistration future observations and theoretical models.

Abstract Submission

The discovery of the first (spectroscopically) confirmed kilonova event by the

coincident detection of gravitational waves (GW170817), gamma rays
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