CME-s

omd
Tvtevplanetary
’{;)’61
Radio Bursts

Tarash; Watana be
STELAR, Negora Ui
onel
Denise Lewg jel - Frey
QSFC/HASA

after about 25 minutes {see figure 1l for clarification). The intense low
frequency outburst has been called a shock accelerated (SA) event (Cane et al.,
1681). Type II bursts observed by ISEE-3 (which we call IP type II bursts)
are preceeded by SA events. Since the SA event at 2 MHz begins within a
minute or so of the type II burst observed at about 20 MHz, associatlons
between ground and ISEE-3 type II events can be made unambiguously despite the
lack of coverage in the regime between about 20 MHz and 2 MHz.

Figure 1 shows ISEE-3 intensities on a logarithmic scale and it is clear
that the type II emlssion is much weaker than the SA event. The 2 and | MHz
type 11 emission appears to be very weak but this is only because it is

competing with the intense background emission from our Galaxy. We have
detected type II emission at 2 and 1| MHz in only about 50Z of the IP type II
events. At lower frequencies the Galaxy decreases in intensity and the type

IT bursts are more easily discerned - provided other solar actlvity is at a
a2inimum,

The characteristics of a type II burst at lower frequencies are shown in
Flgure 2. In the figure we show intensities as a function of time for eight
frequencies for an event on May 16, 1981 and in this figure we use a linear
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Fig. 2. Intensity versus time profiles for eight of the ISEE-3 cbserving
frequencies, The type Il emission is indicated by the stippling and the SA
event by hatching.

scale. The strong type III bursts (flat-topped intensifications seen on all

frequencles essentially simultaneously) have been chopped above a certain
intensity to enhance the much weaker type II emission. The SA event is
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mogeneous solar wind. If, however, the interplanetary
medium is highly structured in its bulk parameters (inho-
mogeneous solar wind) and/or if large-scale ‘“dis-
continuities”, e.g., those being associated with solar wind
slow-speed and high-speed interaction regions, are em-
bedded over a heliographic-longitudinal range of about
+(40°-60°) with respect to Lhe disturbance, then the
shock waves are found to be "decelerated” in the sense of
Chao and Lepping [1974). In turn, this result indicales
that one may actually use the locally determined shock
velocity V, as a "mapping-back” quantily to correlate the
observed interplanetary disturbance with its "region of
origin" on the sun in at least those cases, where the solar
wind is homogeneous in azimuth roughly over the range
of corotation. Second, for these events one can compare
either the actually observed expansion velocities Vg of
the CMEs at <6 Ry with with their transit velocities
(Vsy» and/or their shock speeds V, determined by Helios
at 20.3 AU (see Table 2 of Sheeley et al. [1983)), or their
velocities Vi, and V, together with their velocities V¢
determined by spacecraft radio scintillation measure.
ments at <40 Ry, as hus been done in Figure 3 [from Woo
el al., 1984). The general result of these comparisons is
the following one. Shock waves which start near the sun
with velocities much less than 10° km s~' are, on the
average, not decelerated within 1 AU quite to the con-
trary, many of them are even slightly accelerated. This
has also been found by Cane [1983] using the drift rates
of type [l radio bursts propagating through the solar
wind. Shock waves, however, with initial velocities much
greater than 10 km s~ are strongly decelerated before
their in situ detection by the Helios spaceprobe some-
where between 0.5 and 1 AU, Moreover, for these events
one finds that V.,  « V.. This result indicates either
that in strong mass ejection events the associated shock
waves decouple from their transicnts already rather close
to the sun and then propagate very much faster out into
interplanetary space, and/or that the coronal transients
themselves are accelerated over the first solar radii. Al-
though the former explanation seems rather attractive, it
has been shown by Schwenn [1983a] (see Figure 4) from
direct white light observations of propugating CMEs and
by Jvanov and Hurshiladze [1984] on the basis of theoret-
ical studies that the latter effect can actually occur,

As alrcady indicated by the results depicted in Figure
2, any study dealing with the interplanetary propagation
of shock waves and with the problem of an interplan.
etary deceleration or nondeceleration of these distur-
bances will remain incomplete and may even lead to
wrong conclusions, il at least the actual longitudinally
inhomogeneous structure of the background solar wind is

Fig. 3. Radiul distribution of shock velocities of seversl in.
terplunetary shock waves as determined from white light coro-
nal (CME), spaceeralt radio scintillation (SCINT) and Helios in
situ solar wind observations. For the scintillntion measurements

-the space probes used nre Pioncer Venus (PV), Vayager | (VI),

Pioneer 11 (111) [from Woo et al., 198.4],
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