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Abstract 1 It is shown that in the case of white dwarf stars, circulntion offects arg

unlikely to prevent stcong internal magnetic fields from being obsurved.

i Iotroduction

The existence of strong magnetic fields (2 10" gauss ) in the interiors of white
dwarf stais can affect their structure and hence their theoretical mass-radius relation-
ship.”  Most white dwarfs have no observed magnrotic field ;  the upper limit
for the average surface field teing of the order of 10° gauss.® A fraction ( ~ 10-2)
of white dwarfs do have strong (average) surface fields ~ 10% to 108 pauss.’> In
this work, however, we shall be concerned with white dwarfs with 110 observable fields
and, in particular, deterraine whether such stars can have stron g magnetic fields in
their interiors. Chanmugam and Gabriel? have discussed this problem for non-
poloidal rotating white dwarfs with no internal motions. The time scale of decay for
magnetic fields Ta~Tof (1412 where 10 ~ 5 3 109 yr and a1 is the ovder of the mode
considered.  Hence, few modes survive over the typical age of a white dwarf > 10% yr,
Since the magnetic field would have to be a linear superposition of the first few
modes, such a field weuld, in general, be unlikely to be both strong in the
interior and weak at the surface. However, as pointed out in that paper, the pre-
sence of meridional circulation could affect the arguments  given.,  Recently,
Kippenhahn and MollenhoffS have discussed the possible existence of circulation
in rotating white dwarfs. Similarly, we may envisage the existence of circulation
in white dwarfs which contain strong magnetic ficlds. The purpose of this paper is
to consider the effects of circulation on the magnetic field (and vice versa) and to
determine whether circulation can prevent a strong internal field from being
observed.
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2. Circalation Effects

We consider thiee possible cases for the magnetic field of the white dwarf: (a) that
it was formed with a strong surface field which is then confined beneath the sur rface by
circulation, (b) that it was forraed with a weak foscil field which was internally
amplificd by the dynamo action of circulations, (c) that it was formed with a strong
fossil field lying entirely beneath the surface.
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