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Motivation

M31 6cm Total Intensity + Magnetic Field (Effelsberg)

Copyright: MPIfR Bonn (R-Beck, E.M.Berkhuijsen & P.Hc

Abbildung: Die Galaxie M31.

» Magnetfelder wurden nachgewiesen

» Woher kommen sie?
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Phasenraumdichte:

1)
fO(pJ_’ PH) = 255;‘3 [Nl(S(p” — I'1m+U1) + Nlé(pH —Iim_ Ul)

+ NQ(S(pH +MomyUs) + N26(P\| +THom_ Uz)}

mit [; = [1 — (%)?]71/2,
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Der Maxwell-Operator

Maxwell-Operator:

Vi Vo , Vi3
Nj=| =V Wy — (%) V3 ,
Vi3 —Vy3 Vi3 — (&)

Losungen von det (Ajj) =0
& M(f) = A(Q%,0%)F? + B(Q?,0%)f + C(Q%,0%) =0

mit f = (%)2 und C >0
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Naherung

Fiir 02 < x?Q?/I2:
1+ x)w?, T
7( X) p1 1 (1—ﬁl>(1+ﬂlﬂz)

A=1 +
Q%x Ba

(1+x)wp T A%

a1 3)

X =m_/my, wpr = \/4ne*Ny/m_, B, = U,/c.
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Naherung

Fiir 02 < x?Q?/I2:
1+ x)w?, T
7( X) p1 1 (1—ﬁl>(1+ﬂlﬁz)

A=1 +
Q%x B2

(1+x)wp T A%

a1 3)

X =m_/my, wpr = \/4ne*Ny/m_, B, = U,/c.

Wegen A < 0:
1+
02 <0 = wailrlﬁl(ﬁl ~ B2)
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Naherung

Fiir 02 < x?Q?/I2:
1+ x)w?, T
7( X) p1 1 (1—ﬁ1>(1+ﬁlﬁz)

A=l +—or 6
(1+X)2 4 r2 ﬁ
+Tﬁlﬁ2 <1ﬁ;>

X =m_/my, wpr = \/4ne*Ny/m_, B, = U,/c.

Wegen A < 0:
1+
02 <0 = wailrlﬂl(ﬂl ~ B2)

Kritische Magnetfeldstarke:

BO < Bmax =
e e

m_c 1+
—Qp=— waz F161(61 — B2).
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» Schneller Strom: u; = 600 ¥, Ny =10 cm~3.
3

» Langsamer Strom: up, = 300 kTm Ny =20 cm™>.

Bmax = 3.6-107%G
Omax ~ 0.3 s1
~ 3s

Tmin
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» Mikro-Quasar: v; = 2.6, N; = 1000 cm~3.
> Interstellares Medium: u; =0, N, = 0.2 cm™3.

Bmax = 1G
T max 3-10%s7?

Tmin ~ 0.3 ms

%
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BO < Bmax

FRII

GroBBe Abstande zwischen
Hot Spots
BO > Bmax

B(r)
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