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Entwicklung von SN-Uberresten
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Beispiele fur Supernova-Uberreste

Krebsnebel (Crab-Nebula)




Supernova-Uberrest RX J1713.7-3946
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Wechselwirkung mit Molekulwolke: RX J1713.7-3946
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Fermi-Beobachtungen von IC 443 und W44

188 184

180
Galactic Longitude (deg)

44

40 36

28

32

IC 443

.
A3
| IIIIII|

———————— Best-fit broken power law
® Fermi-L AT
O VERITAS (30)
& MAGIC (29)
* AGILE (31)
n°-deca
--------- Bremsstrahlung
—— - — Bremsstrahlung with Break
IIIIIII| | IIIIIII| | IIIIIII| |
10° 10° 10'°
Energy (eV)

10"

1012

— 250

200

150

100

50

20

10710

E? dN/dE (erg cm™?s™)
3

10712

.
Tycho’s SNR
_(sN1572)

e (o] v

(©]

Cassiopeia A

3 wsi1C w44

Cygnus loop

wass

Gamma rays released from supernovae are highlighted on this map (2014).

SNR G008.7-00.1

CTB 37A

SNR G298.6-00.0

RX J1713.7-3948

-

Best-fit broken power law
[ Fermi-LAT

%  AGILE (19)

n°-decay
Bremsstrahlung
Bremsstrahlung with Break
| II| |

g
IIIIIII| hd

W44

10'°
Energy (eV)

108 10°

10"




Gamma-ray flux E° dN/dE (erg cm™@ s

10719

10"

10712

Abgeleitete Protonflusse

w44

_"‘ @ 0-0.g

e o2 "Q"-..
ii ° %'"‘uzi

[ |||||||
4

—Q@—
l—’v-‘—|

----- Fitted n° decay model

Derived Proton spectrum
O VERITAS (Acciari et al. 2009)
¢k MAGIC (Albert et al. 2008)

: I
1L s 1 1 1 1111

10° 10° 10™
Energy (eV)

10"

10'2

—_i

Qo
N
©

—_i

Qo
D
(o8}

—

o
~
~

10%°

(618) Ip/NP .3 wnJjoads uojoid



Kompakte Sterne: Sirius B
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Spectral irradiance, W/(m? nm)
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Entstehung von Neutronensternen

Birth of a Neutron Star and Supernova Remnant
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Entdeckung des ersten Pulsars
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Interpretation von Pulsaren
als Neutronensterne
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Erhaltung des mag. Flusses

Increase of the magnetic field
during the gravitational collapse of

2 I a star
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Magnetosphare von Neutronensternen
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Krebsnebel: Zeitabhangigkeit des Signals
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TABLE V. Physical parameters of the standard model.

Quantity (at surface) Estimator Crab Typical
Magnetic field (B) — 4x10"? G° 10"? G*¢
Rotation Rate () — =2 200 rad/sec® 6 rad/sec
Radius (a) ——f 10° cm 10% cm
Mass (M) — —* 1.4 M 1.4 M
Moment of Inertia B 10% gcm? 10 gcm?

E| (vacuum) QaB 8% 10" V/cm 6Xx10% V/cm
Polar cap area mQa’/c 2% 10'° cm? 6% 10% cm?
Polar cap radius (Qa?/c)!/? 8% 10* cm 1.4x10* cm
grav./elect. force mg /eE 1.5x1077° 2% 1077
Pole to equator potential Qa’B/2 410" v 3x10'% Vv
Potential across polar cap 0%3B/2c 3x 10 Vv 6102 V
Electron Cyclotron frequency (w,) eB/m, 7% 10" rad/sec 1.8 10" rad/sec
Proton Cyclotron frequency eB/my 410! rad/sec 1.0 10 rad/sec
Iron Cyclotron frequency eB/mpg, 8 % 10" rad/sec 2% 10" rad/sec
electron concentration (n,) 26,00B /e 9% 10"%2/¢cc 7% 10'%cc
Electron plasma frequency® (e’n,/egm,)'"? 1.7x 10" rad/sec = 1.5X10' rad/sec
Alfvén velocity®® Qwg /)% 4% 107¢ (Fe) 107¢ (Fe)
Particle fluxf ‘ 41 Q°Ba’ /e 1.1Xx10*/sec 2.5 10%%/sec
Slowing down rate (/) 3Iugc’/87B%a 0’ 1340 yr 2107 yr
Particle flux' . 41reoY°Ba’ /e 1.1 10*/sec 2.5 10%/sec
Slowing down rate (Q2/Q) 31’ /8mB%a®Q? 1340 yr 2% 107 yr

Input assumption or observation.

®For singly ionized iron ions (case where gravitation would be most important).

‘Rounded values.

dAn equivalent expression is o =2Qw,, hence w, <<w.. B (or n,) should be decreased by about
q p p P

(c /aQ1)*=3.410° to give the value at the light cylinder.

‘Here one uses the ion cyclotron frequency.
fA simple equivalent is L /I?=15W /A2, where L is the total power output and I is the current

(Michel, 1978a), hence e times the particle flux.
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Rotation and magnetic axes

Magnetosphare von Neutronensternen
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