Table 1
Cycles T Tr Cycles T Tp Uyeles T
N (In years) N {in years) N (in years)
-12 4-8 47 4 3-8 3-3 20 4-1
—13 8-8 70 5 6-2 6-2 21 4-6
-10 53 55 ;] 57 58 28 3-5
-9 4-2 40 % 87 66 23 4-7
-8 53 60 8 35 35 24 33
wsif 82 82 g 4.8 147 25 48
~ 8 65 55 i0 41 4-2 26 60
-b 338 35 11 33 3-3 27 2:9
-4 77 75 12 53 5-3 28 4-3
-3 8-2 42 13 4-6 4-6 29 6-2
-2 35 4-0 14 55 58 30 53
~1 47 4-7 15 4-2 4-2 31 6-7
0 53 53 16 50 4-9 32 53
1 64 63 17 38 37 33 -4
2 36 35 18 32 3-2 34 55
3 2-9 2-9 19 33 3-3 35 33

N =20 will occur probably in 1968:8+0:1. According to
relations {3), {4) and (5) the values of [Rn], Bmsx and
Ry for this cyele will be respeetively

[Bn]=981440 Bmax=132-3+80 Bnia=750%50.

It should be noted that King-Hele* has rceently found
that the time of rise for the sunspot ¢yecles N =20 and 21
will be equal to T'r=3-4 and 3-8 years, respectively.
On the other hand, for Tr=4-1 years, King-Helc’s relation
(B —16)T*—10-% (Bp—100)*~1401 gives two values
for Rm of which the smallest (99-3) differs little from the
value of [Rm] reported here (98:1) for the sunspot eycle
No. 20.
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PLANETARY SCIENCE

Rotational Speed of the Upper Atmosphere :
an Increase with Height above 200 km

TaE average speed of rotation of the upper atmosphere
can be determined by analysing small changes in the
inclinations of satellite orbits to the equator. Previous
studies!:? have indicated that, on average, the upper atmo-
sphere at heights of 200-300 km is rotating faster than the
Earth: the mean value obtained for the ratio A of the
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Fig. 1. Values of A obtained.
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rotational speed of the atmosphere to that of the Earth
was A = 1-27, which corresponds to a mean west-to-east
wind speed of 100 m/s in middle latitudes. These previous
studies, however, were not accurate enough to allow any
definite conclusions to be drawn about the variations of
A with height, time or latitude.

Recently we completed an analysis of the changes in
the orbital inclinations of the following nine satbellites:
1962fx, 1962871, 2, 5 and 6, 1965-951, and 1966-514, B
and €. Their inclinations range between 49° and 909, and
the heights to which the values of A apply, taken as half
a scale height above the mean perigee height, range
between 200 and 260 km.

The values of A obtained, which are more accurate than
bofore, arc plotted against height in Fig. 1, with their
estimated standard deviations and an unweighted least-
squares line through the points. Fig. 1 justifies the con-
clusion that the average angular velocity of the upper
atmosphere increases from about 1-1 at a height of 210 km
to about 14 at 260 km. The corresponding mean west-
to-east wind spoeds in middle latitudes would be 30 m/s
at 210 km, increasing to 130 mfs at 260 km. The values
obtained previously®?, although less accurate, are also
consistent with this conclusion.

For two of the satellites in Fig. 1, 1966-51F8 and C, for
which the average value of A over the whole lifetime is 1-0,
it has been possible to obtain values of A over a much
shorter time interval centred in August 1966 when perigee
was near the sunset linc, with the local time between 18
and 21h (ref. 3): over this time interval both satellites
vield values of A near 1-5, which suggests that the west-
to-east motion is greatest in the early evening.
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Plasma Resonances of the Magnetosphere

THERE have been many investigations of resonance
phenomena in geophysics, for example, the Schumann
resonances of the Earth-ionosphere cavity which is
excited by lightning flashes. Theoretical attempts have
been made to determine possiblo hydromagnetic resonances
of the magnetosphere which should be excited by the solar
wind. Under conditions of axial symmetry it is possible to
obtain uncoupled solutions for poloidal and toroidal
modes. Carovillano and Radoski! have recently con-
sidered a perfectly conducting plasma, magnetized by a
dipole field, in which the plasma density function was
expressed in a generalized form, thus allowing their model
to incorporate some of the observed features of the
magnetosphere. Their ealculations for the toroidal modes,
and also for the poloidal modes, indicate that the eigen-
periods for such a model magnetosphere should lie in the
geomagnetic micropulsation range, in agreement with the
conclusions reached by a number of other workers.

In practice there are considerable departures from axial
symmetry in the magnetosphere and so there arises the
quoestion of whelher it is possible to observe anything
which approximates to axially symmetrie resonant modes.
The vast amount of rather confusing and often con-
tradictory information in the literature on the characteris-
ties of micropulsations recorded at different localities has
so far left this question unanswered.

Using techniques similar to that deseribed by Mainstone
and Mc¢Nieol?-3, duily micropulsation spectra in the form of
sonagrams covering the Pe3—Pc4 range have been produced
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