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Krebsnebel: Zeitabhangigkeit des Signals
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Teilchenbeschleunigung und Gamma-Strahlung
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Radio intensity (au)
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Beschleunigungsregionen und Energiebereiche

Energy range of measurement

17.7 GeV exponential cutoff (3=1)

23.2 GeV superexponential cutoff (3=2)

20.4 GeV superexponential cutoff (3=1.3)

MAGIC 26 U.L. (20)

Celeste (14)

Whipple (15)

EGRET (17)

COMPTEL (17)

Outer-Gap Model (8)

Slot-Gap Model (6)

Polar-Cap Model (27) l
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Krebsnebel

e outer shock
driven by ejecta into .
a |OW-dgnSJity cavity Shock velocity Pf:x:r’i)sr:shock density
is currently undetected relative to freely — highv
expanding ejecta - Long coolina time
Vs = Vopserved ~ Viree.expansion + Skin absent/no longer forms
» Fewer, older R-T filaments
sents » Synchrotron nebula appears to

ta ;re aly “break out” beyond filaments but is
e = still confined by the shock.
g from '\ N
explosion center

Synchrotron nebula \

interior  Cooled post- "
shock gas
(o,
[Ne V]’skin”)

Torus

Pulsar
\.

Explosion center —

Pulsar

proper Shock driven by
Jet motion f ;
Southeast: pressure of combined

« Higher preshock density R-T fingers Synchrotron nebula
— low v,

* Short cooling time

* Skin present/still forming

* More [S 11] in skin

* More, younger R-T filaments

* Synchrotron nebula confined
within skin and thermal filaments

Prominent
“classical filaments”
in cusps of bubble-like
shock structures,
possibly formed by

Annu. Rev. Astro. Astrophys. 2008.46: 127 thin-sheet instabilities
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Pulsarwind als Energiequelle fur Schockfronten

* Parkes Mullibeam
x Parkes High Latitude
+ Swinburne Multibeam
& RRATs
Y& AXPs
« Other pulsars
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Entdeckung 201 |: Strahlungsausbruche (flares)

logyo(E/eV)
5 10
27 S MHD -————
107 F Const. B-field ——
10°8
Sept 2007
e -+ -4 February 2009
1036 i T + 4 September 2010
: x 00%, * + 4 April 2011
@ i 4+ 4 March2013 |10
B —
o
g 10%
r )
- _ 10'10
X
\;\3 .
103 | ’i; -
E 110"
1033 1 . . . . ! . . AL

20 25
logjo(v/Hz)

Figure 12. Spectral energy distribution of the Crab nebula from the radio to very high energy « rays (from [172]). Also shown are

the detected flares above 100 MeV, from [173].
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Entdeckung 201 |:

(AGILE & Fermi, Science 201 1)

Strahlungsausbruche (flares)
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Zeitlicher Verlauf der Gamma-Intensitat
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Aktive Galaktische Kerne (AGN)

Seyfert-Galaxien, Quasare, Blazare

- Beobachtungen von variablen,
extragalaktischen Objekten

- Interpretation als Aktive Galaktische
Kerne
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Seyfert-Galaxien, Quasare, Blazare

- Beobachtungen von variablen,
extragalaktischen Objekten

- Interpretation als Aktive Galaktische
Kerne

- Physikalische Prozesse und Parameter

- Indirekter Nachweis von
Schwarzen Lochern
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Seyfert-Galaxien

Entdeckung: 1908, Fath & Slipher
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Quasare

Flux density F, [ mJy ]

: ] L L l . L lo L L} L} I L 1 L] L I
80 - H 1.65um 9 ;
60 A % iy
. ° 3 o @ A @ % &.& $ A‘ 3’
40 S & » =
20 F- ° .
0 : l L i I . ] l¢' i ] ] I L ] ] ] I
40 - V 5479 4 ® f .
: o) o ' ’ .
a0 - 'i '%w L }f % I
TEE TR A TR Y 3N %, 1 3C273 |
20 £ E (Maarten Schmidt, 1964)
10 F B
0 ==t = 4 e e =
20 £ | | | § | Ik
- 1300 A ¥ g C
- L] ' -
10 - @ SN I PR A @!iw’ E
= ? ¢ ® Qg . * .
5 - g™ . ¢ i -
- R L I, N - e
O - I L T ] v Ll Ll Al | T T I 1 Al T l" ] .l
0.02 - 2keV + BATSE PI E
F I ]
0.015 ¢ @ t T
- 8 ¢ P ’h \g \ r‘\ k -
: T , o ‘ o [INgI® WY
0.01 b it @ 8 ¢ ¢ 4 @ '/’ MARERE
- T & o o | S TIa =
0.005 y I : ° g VU ﬁ by W E
T l 1 1 l 2 1 1 1 1 1 l 1 1 1 1 l lT
1975 1980 1985 1990 1995
Date

25



26




QUASAR-Eigenschaften ,

|

Composite Quasar Spectrum
Sloan Digital Sky Survey
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