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Radio polarisation observations of spiral galaxies suggest the existence 
of large-scale galact ic magnetic f i e lds which are of either axisymmetric 
- sp ira l (ASS) or bisymmetric-spiral (BSS), i . e . non-axisymmetric, struc-
ture (cf. Beck, 1939). Clear evidence for a ESS f i e ld was indicated for 
M31 by M. Krause e t a l . (1939) . 

Mean-field galact ic dynamo models presented so far were not able to 
explain the preferred excitation of non-axisymmetric f ie lds in axisymme-
t r i c disks (cf. Rusmaikin e t a l . , 1933). As long as dynamo theory i s 
restricted to the so-cal led kinematic level a serious explanation of BSS 
f ie lds would require a model for which the smallest c r i t i c a l (marginal) 
dynamo number corresponds to a BSS f i e ld configuration (cf. Krause and 
Meiiiel, 1983). 

In order to investigate this question further Elstner e t a l . (1989) 
developed a numerical concept for studying galact ic dynamo models which 
avoids the typical restrict ions of other approaches described by Krause 
(1989) . Within this new concept we are able to determine the c r i t i c a l 
dynamo numbers (excitation conditions) for axisymmetric and non-axisym-
metric magnetic f i e ld modes generated by an axisymmetric galact ic dynamo 
model characterised by given prof i les of the (turbulent) conductivity, 
a ( r , s ) , the angular velocity, Q(r , s ) and the so-cal led α-parameter, 
a ( r , s ) . ( r , $ and s are the usual cyl indrical coordinates.) In order to 
investigate the influence of a possible anisotropy of the α-effect (cf. 
Rüdiger, this volume) we allow different values of α paral le l and per-
pendicular to the rotational axis ( s -axis ) denoted by a. . (r ,s) and 
aj_(r,s) . The velocity f i e ld with i t s small-scale as well as"its large-
scale part, i . e . "a" and "Ω", i s assumed to be much more local ised than 
the e l ec tr i ca l ly conducting region ("σ"). This assumption which seems to 
be rather well jus t i f i ed for rea l i s t i c galaxy models allows the treat -
ment of the dynamo equation without any sharp boundary of the conducting 
region (Meinel, 1989). Possible vacuum regions, however, may also be 
considered within this frame simulating them by a suff ic ient ly low 
conductivity. 

We investigated f i r s t the following disk model: 
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with α , Ω being p o s i t i v e constants and R=10 H. We considered the 
f o l l o w i n g cases: 

For the conduc t iv i ty we assumed e i t h e r 

( i ) σ = σ - const , everywhere, o r ( 3 ) 

( i i ) ( 4 ) 

C A = μσ Ω H", C = μσ α H. 
Ω ο ο α ο ο 

ο 
( 5 ) 

Oar r e su l t s ( f o r d e t a i l s see Krause e t a l . , t h i s volume) show that 
a preference o f non-axisymmetric magnetic f i e l d conf igura t ions in a x i -
symmetric disks can only be expected i f the α - e f f e c t i s h igh ly an i so t ro -
p i c and d i f f e r e n t i a l r o t a t i on i s not t o o s t rong. Otherwise we always 
f ind an axisymmetric mode having the smal les t marginal dynamo number. 

Of course, a natural explanat ion o f BSS f i e l d s may poss ib ly be 
found f o r g a l a x i e s which show strong dev ia t ions from an axisymmetric 
s t ructure (non-axisymmetric v e l o c i t y f i e l d , non-axisymmetric σ ) . For M81 
t h i s i s obvious ly the case . 
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The f o l l o w i n g dimensionless numbers are def ined: 

• 
f o r 

f o r 
and 

f o r 

f o r ( 1 ) 

otherwise 
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