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Introduction and model X-ray and gamma-ray luminosit
yandg Y Y Gamma-ray spectra
Supernova remnants are known to accelerate particles to X-ray emission: . | | o | o
relativistic energies on account of their non-thermal emission. - The interaction with the HIl-region marks the onset of the thermal X-ray emission - The Interaction ‘f‘”th the dense ring significantly increases the emission at low
However, evidence for the acceleration to the highest energies is - The interaction with dense ring accelerates the brightening after ~15yrs energies %.partlcles from the ring can g(.et accelerated to ~100GeV o
still elusive. - A high-density ring of limited width would halt the X-ray brightening after ~25yrs A marginal increase at the highest energies > the slow-down of the shock significantly
. . 10-8 increases the acceleration time
The remnant of SN 1987A is one of the best studies SNRs and o e The spectra are as soft as s~2.6 beyond ~100GeV transition between low-energy
understanding its thermal and non-thermal emission is crucial for YL aae oot Figure 2: Thermal gamma-rays from the dense ring and high-energy gamma-rays from the Hll-region
particle-acceleration models. T 109 /“J X-ray luminosity of Dense clumps might enhance GeV-flux further = to be investigated
Radiation Acceleration T parallel Code (RATPAC)- ~ o SN 1987A based on
a |at|0|.1 Icce (Ieratlon ra;nsport. Iara e | 0 ? ( . aC): 1 a - _?f [T L the ermission from
a numerical toolset to study particle acceleration in SNRs [1] 2 110 .4—*-"-*"”"{' the two cones, 10-¢
Hydrodynamics: X ﬂ__i.-r-'l'f'#‘r WEIghtEd by their
o o ol
- Gasdynamical equations solved in 1D for a CC SNR in a > Rl surface area vs. 10
structured ambient medium S A R e Chandra & XMM-Newton 0.5-2.0 keV Chandra data (red N
Cosmic ravs: I e —== Combined Sim. 0.5-2.0 keV points) [7]. 2 10710
- fays: . . Yo e ER Simulation IE
- Kinetic test-particle approach, solved in 1D spherical wel HIl Simulation 1071
symmetry 5 10 15 EL 25 30 35 &
- Bohm-like diffusion in an amplified field, p _ 125uG time (yrs) w
Ambient gas density: v Gamma-ray emission: w P I Simulation (2017) |
~ The CSM around SN 1987A shows a high-density - The hadronic gamma-ray emission raises after the collision with ring 10 ——- Simulation (2002) |
“equatorial-ring” region - Therrise is offset by ~8yrs compared to the rise in the X-ray emission = thermal particles from .| ¥ FERMILAT (2017)
. , 10 ¢ HESS (2007)
- The thermal X-rays are well described by a two- the ring need to be accelerated
component model [2]: - No density-accelerated brightening at very high-energy gamma-rays yet - steady increase 101 10° 101 10° 10°
- A wide cone with a dense Hll-region starting ~0.1pc 10°? E (GeV)
off-center Figure 4: Comparison of the simulated gamma-ray spectra between 2008 and 2017 and Fermi-LAT
- Anarrow cone 104 pm————— o [6] and H.E.S.S.-observations [5].
with a dense | T Tt :
, | 9 q0-124 === Figure 3:
Hll-region ~ 10°% ! DI (PRt b Photon i
m | -
and a very c T O s I , CO“CIUS'O“S
. G qa2 .- - 10 Fluxes in the
dense equatorial 5 10 4 5 Fermi-LAT [6]
ring starting £ ! X 1 ermi A two-component model for the CSM around SN 1987A reproduces the observed soft X-
~0.16pC < 10m ! 2 10 : and H.E.S.S. ray flux
off-center 7 . : 6..qal | mmmmmm==————m—smssEeemTTEETTE N [5] energy There is a time-delay between the X-ray brightening and the flux-increase at low-energy
@ 1004 ° ' - === Sim. 1-100 GeV ranges. )
a \ l - - o Sim 1.10 Tov gamma-rays
N - ER Profile 10-15¢" FERM”LAT 1.100GeV The high-energy gamma-ray flux steadily increases a detection with H.E.S.S. slightly below
, o 1077 N HIl Profile HESS 1-10TeV the 2012 upper limit might be possible in data taken post ~2015
Figure 1: Density distribution v _ + -Lvle : : i 1
4 SN1987A using t ———— 10716 Hard X-rays point towards dense clumps in the “ring” = could enhance gamma-ray
aroun using two cones. - - - - - L
8 Radius (pc) > 10 15 Hime rSED = 30 luminosity further
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