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FIG. 9. Evolution of the electromagnetic energy (left) and ratio of the electromagnetic energy to the kinetic energy (right)
for all the models listed in Table II. The solid and dashed curves show the results with the high- and medium-resolution runs,
respectively. The dotted black line in the left panel shows / exp(2!maxt) with ↵d = 10�4, �c = 108 s�1, and |S⌦| = 103 rad/s:
cf. Eq. (2.13).

FIG. 10. The poloidal magnetic-field lines together with the toroidal magnetic-field strength (color profiles) at selected time
slices for model MNS75a.

the corresponding wavelength. Thus, for �c = 108 s�1

and ↵d = 10�4, the electromagnetic field in the neutron
star can be preserved by the unstable modes with � &
15 km, which is comparable to the neutron-star radius,
while for the smaller values of �c  3 ⇥ 107 s�1 (and
↵d  2⇥10�4), the electromagnetic energy in the neutron
star should be dissipated in ⇠ 0.1 s, because the modes
with � . 45 km decay.

Figure 9 indeed shows that for �c = 108 s�1 (model
MNS80), the electromagnetic energy is preserved after
the saturation of the field growth. On the other hand,

for �c  3⇥107 s�1, the electromagnetic energy decreases
with time and its magnitude depends weakly on the val-
ues of �c and ↵d. The reason for this is that in this later
stage, the electromagnetic energy is dominated by that
of the torus in which the ↵-⌦ dynamo continues to be
active. Indeed the magnitude of the electromagnetic en-
ergy, 1048–1049 erg, is in broad agreement with the black
hole-low-mass disk cases for which the order of the disk
mass is the same as that for the torus surrounding the
neutron star (compare the left panel of Fig. 9 with the
top-left panel of Fig. 3). Figure 10 also shows that (i) as


