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The linearised perturbation equations of the clas-
sical M.H.D. modes can be reduced for a cylindrical
symmetry and static equilibrium to one second-order
equation on v,

'Ur” +Ap(w, k,m, ) Ur, + By (o, k,m,r) v,=0 (1)
where the perturbation is of the type
v(r) explwt+i(mO+k3)].

When the plasma is homogeneous and incompres-
sible, (1) has no singularities for w/k finite. But,
in general, the equation is singular for a certain
complicated relation between w, k, m and r. For
w =0, this relationis mBe+krB,=0.

Taking account of resistivity # in the plasma, the
analogue equation to (1) is a sixth-order equation
difficult to write explicitly. Nevertheless, one can
expect that, at the singularities, the resistivity plays
a fundamental role: B,, is like 1/7 at this point.

When the resistive plasma in static equilibrium
is infinite and homogeneous or when it is incom-
pressible, there is no overstability. The perturbations
are damped, and we believe that in the neighbor-
hood of the singularities, they are strongly damped
in a resonant way. This can be shown exactly in
two cases. It appears that without resistivity there
are waves which propagate nearly perpendicular to
the longitudinal magnetic field in the neighborhood
of the singularities and with a small resistivity re-
sonant damping occurs.
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1. Homogeneous, infinite, compressible plasma

a) Without resistivity
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This means that the index goes to infinity.

b) With resistivity

The algebraic equation which gives a is of the
fourth order:
"
w D Bz
where A4, B, C, D are defined in 2.
In order to obtain an analytic expansion for
small % in the neighborhood of the singularities ex-
pansion is made as for 7.
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1. Inhomogeneous, incompressible plasma with
constant longitudinal current density 3
and a vacuum outside

a) Without resistivity

The dispersion relation is as follows:
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This is a mode, whose vector propagation is nearly
perpendicular to B,y and whose wave length perpen-
dicular to B, goes to infinity.
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b) With resistivity

The dispersion relation is known* and by ana-
logy with the first case damping similar to that for
in 7/ can be expected in the neighborhood of the
resonance, because the characteristic equation of the
differential equation is also biquadratic.
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Fig. 1.
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Die Beweglichkeiten der Lithiumisotope
in geschmolzenem ¢LiCl und “LiCl
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Mit einem Leitfahigkeitskomparator, bei dem zwei
moglichst gleiche, im selben Ofen befindliche Leit-
fahigkeitszellen in eine WHEeATsToNEsche Briicke ge-
schaltet waren, wurde das Leitfahigkeitsverhaltnis
der geschmolzenen, isotopenreinen Salze ®LiCl und
7LiCl bei 680 °C zu 1,050+ 0,002 bestimmt. Die
genauere Schilderung der Experimente und Resul-
tate, auch bei anderen Temperaturen, soll einer spa-
teren Publikation vorbehalten bleiben. Hier sollen
nur einige Folgerungen aus dem genannten MeS-
ergebnis gezogen werden.

Der Befund, dall der Quotient der Eigenbeweg-
lichkeiten der Lithiumisotope relativ zum Chlor nicht
(6/7) 795 =1,08 ist, sondern nur 1,05, weist darauf
hin, dal die Masse des Chlorions in diese Beweglich-

1 W. Herzoc u. A. Kremm, Z. Naturforschg. 13 a, 7 [1958].
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Physically, one can understand this resonant
damping because the waves whose phase velocity
is closer to the resonance are richer in current den-
sity than the wave which propagates along the mag-
netic field. In the first case, for example, in the
equation

°p

09 = =JjoByy—
=0 16 Z20 or

St
0(3v,/3t) remains finite in the neighborhood of
the resonance, then jo must equilibrate \/p which
goes to infinity (see ®). This last reasoning assumes
that the wave is not affected by the resistivity.

Otherwise, the calculations show a damping like
7’ and far from the resonance the damping is
like 7.
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keiten eingeht. Wiirde namlich die Rolle der Chlor-
ionen lediglich darin bestehen, zu dem ortlich
variierenden Potential fiir die Lithiumionen beizu-
tragen, so miillte bei Giltigkeit der klassischen
Mechanik, die wir hier voraussetzen diirfen!, die
Eigenbeweglichkeit des Lithiums relativ zum Chlor
umgekehrt proportional zur Wurzel aus der Lithium-
masse sein. Dies folgt aus einer dimensionellen Be-
trachtung: Die mit der Ladung multiplizierte Be-
weglichkeit ist ein Quotient aus Geschwindigkeit und
Kraft und hat die Dimension sec/g. Hingt sie nur
von massenunabhéngigen Potentialen und £ 7T (Di-
mension cm? g/sec®), von massenunabhingigen Lin-
gen und der Lithiummasse ab, so muf} sie umgekehrt
proportional zur Wurzel aus der Lithiummasse sein,
weil anders ihre Dimension sec/g nicht herzustellen
ware.

Aus dem Unterschied zwischen den Eigenbeweg-
lichkeiten (sie unterscheiden sich um 4,9%) und den
Gemischbeweglichkeiten (sie unterscheiden sich um
2,2%2) der Lithiumisotope relativ zum Chlor ist
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