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Coproduced in massive stars: Static He-shell
burning s-process (the explosion only ejects!)
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Diagnosing SNIa models with MC Transport simulations

-2
10 é T T T T L LI T T T T T T T T T L T 3
~ F 7 ——~Type Ia 847 keV line light :
To 10-3 i // \ \ e 1ne 11g curve A
@ 3 for D=1 Mpc E
c‘I‘Im - { s T T~ \ \ p 5
g 107" " .,--Type b e ™~ i
A, T — =T ]
2 -5 I 1 / ~ - \\\ \
SR (U el N
- / . \\ \ .
o - ' SN1987A N .
« —, | . ~ ™~
" 10-6 '_I ' l o~ N \\ - -
= E : e 3
= i ' T~
10—7 A I ! | L 1 ! | 1 1 ! | 1 1 TR B TR ]
0 200 400 600 800 1000

Time (days)

Figure 1. The 847 keV Gamma line light curves of different types of supernovae at distance of 1
Mpc: (Ia) W7; (Ib) WR6C upper and WR4A lower; (SN1987A for Type II) W10hmm. Brighter
branches of W7, WR6C, and WR4A are fully mized counterparts of those models.

The, Clayton, Burrows 1991
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Nearest recent SNla: SN2014J) in M82 at D ~ 3.5 Mpc

= discovered by Steve Fossey, of University College London -

»

SN 2014J January 31, 2014




Eugene Churazov, MPA: 2014, Nature; Siegert & Diehl 15; Isern+16
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F(°®Co), observed with INTEGRAL, imply 0.6 M, of >®Ni.

Line broadening: v ~10000 km/s.

e+ (°®Co) annihilation makes significant contribution to the continuum below 511 keV.
Data are consistent with canonical 1D models: delayed detonation or for a near-
Chandrasekhar mass WD. Pure detonation or sub-Chandrasekhar models are excluded.
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Edges in [The Cosmic Gamma-Ray Background }
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Shell-Structured Gravitational Supernova
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Cas A, T~333yrs, D~ 3.3 kpc

¥-.

lyudin+ 1994 COMPTEL at 1.157 MeV

F~2-410°y/cm?s

10'4:—' |
=~ M.Renaud+06: IBIS/ISGRI (4.5 Ms)
T. Siegert+15: INTEGRAL/SPI 3 F~2-310°y/cm?s
F~2+/-0410% /cm?s @ 78keV) = | ij e
~ 5 2 < 10°|
F~2-510%y/cm?s @ 1157 keV) & |
[&]
Wang & Li+6: INTEGRAL/ISGRI-IBIS ™ —
F~2.2+/-0.410%y/cm?s @ 78 keV)E .
o Wk 44T
Yield: 1-3 104 Mg | Z 67.9,78.4 keV l/
107 L ; ; ]

100
Energy (keV)



Grefenstette+14 Nature 506,339

Mapping Cas A

Asymmetries, Redshift by 0.5 keV,
F~1-210°y/cm?s




Galactic Center

GRX Sim: Boggs+ 15

Tsygankov+16,I1BS/ISGRI 12 year survey ... to 4.8 10°y/cm? s ~ 5 X CGRO/COMPTEL

v But no other source !!!1

The+ 06: #4Ti sources are rare events with big yields
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25 yrs after

lines are narrow and SN13987A
redshifted with a Doppler
velocity of ~700 kilometers
per second, probing direct

Y 7. Y evidence of large-scale
NuSTAR R S asymmetry in the explosion.

NuSTAR Sees Titanium Glow in Supernova 1987A

Asymmetric cloud of supernova debris Ti% Ti%
mostly thrown away from us

il Also detected by
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/ Grebenev+ 2012
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Vivid View of Tycho's Supernova Remnant

Spitzer Space Telescope / Chandra / Calar Alto
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But not confirmed by NuSTAR
(Zoglauer+15) and INTEGRAL
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Tidal Disruption Events yield non-rel. protons,

v TPES ene g which diffuse and excite the ambient medium
\ . - Spallation produced long-lived radionuclei can
MM__/ come to rest in ~ 10%yrs, producing narrow lines:
e.g. 2°Mg(p,n)?°Al
- 10 2:
'z siFe*
_‘Z 0g*  S5p, 2641
‘n Voo v
Dogiel et al. 2009, A&A 508, 1 = L o
o

w;
[

k Vi
Predict a flux at 1.809 MeV =
of 3.5 107 y/cm? s =
~ 1073 of the observed :
radian (Diehl et al.) CNO

0

INTEGRAL/SPI flux in the inner

E7 (MeV)









