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728 R.J. Teed, C. A. Jones and S. M. Tobias

at their most dominant, TOs only contribute 65 per cent of the
total ow on short timescales suggesting that ageostrophic motions
remain signi cant and thus may contribute to excitation of TOs via
the Lorentz force.

4.2 ldenti cation of TOs

In a similar vein to Wicht & Christensen (2010) we identify TOs
by structures in the azimuthal elds moving radially in s with the
local Alfven speed. In order to observe features operating on short
timescales we analyse the elds with the time average removed;
that is we consider u and its spatial average relevant to the problem
in hand. For each run we evaluate the quantity B for use in the
de nitionof U .

Figs 3 and 4 show U as a function of s for the two runs 6.5R2
and 6.5R5, respectively. Blue and red curves indicate a z-average
over the northern and southern hemisphere, respectively whereas
the black curve is an average performed over all z-space. These
plots are typical for all runs with the same values of Pm so we do
not present further plots of U here. The form of U is broadly
similar in the two cases: increasing rapidly from the origin (but not
identically zero at s = 0), reaching a peak at the TC (clearly located

The values of T displayed in Table 1 show that the degree of Tay-
lorization is well correlated with the Elsasser number and therefore
astrong eld regime is bene cial for Taylorization. Our values for
the Taylorization parameter broadly match those found in previous

literature (Wicht & Christensen 2010) for the parameters used. The 250F ]
velocity correlation parameter, U , shows that TOs typically con- F 1
tribute approximately 10 per cent of the total ow, which is slightly 200¢ E
larger than that found by Wicht & Christensen (2010) but is a sim- 150 E
ilar value to the contribution they nd from geostrophic cylinders. = b 1
The relative size of the TOs increases slowly as the system becomes 100 3
more Taylorized and we were unable to detect TOs in simulations 2 - ITCN 1
where U 0.07. The second velocity correlation parameter, U , 20 H ITCS \]
which measures the geostrophic fraction of the short timescale ow, 0 ‘ ‘ ‘ ‘ ‘ ‘ C ]
again shows the tendency for TOs to become more prevalent at lower 00 02 04 06 08 1.0 1.2 1.4
Ekman number. This measure shows an increase from 45to 63 s

per cent as E is reduced from 10 to 5 x 10 . However, even
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