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In the last year we have made progress in under-
standing two diverse phenomena: (1) transient pro-
duction of relativistic cosmic rays (approximately 1
gigaelectronvolt) in the solar system, an exceed-
ingly rare occurrence, and (2) transient reduction
of the galactic cosmic ray intensity, a commonplace
occurrence.

Interplanetary acceleration. The extraordinary se-
quence of solar and interplanetary events that oc-
curred in August 1972 was noted earlier (Pomer-
antz and Duggal, 1973, 1974a). On the basis of
available geophysical and space data, we attributed
the abnormal intensity versus time profile observed
at South Pole to the arrival of relativistic cosmic
rays that had been accelerated in interplanetary
space, rather than at the sun (Pomerantz and Dug-
gal, 1974b). In particular, we suggested that the

Figure 1. Calculated evolu-
tion of the nucleonic in-
tensity enhancements at
South Pole and McMurdo
produced by relativistic
cosmic rays accelerated in
Interplanetary space. The
curves differ because the
atmospheric cutoff at the
higher altitude (about 0.9
gigavolt) is lower than that
at sea level (about 1.1 giga-
volts). FD-2 represents the
onset of a Forbush de-
crease produced by the
passage of the second
shock of the pair between
which the particles were

multiply reflected.
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enigmatic enhancement was produced by particles
that had suffered multiple reflections between a
pair of converging shock waves which sandwiched
the earth. Levy et al. (1976) confirmed this model
quantitatively by theoretical calculations of adia-
batic acceleration through the first order Fermi
process.

Figure 1 shows the intensity profiles for McMurdo
and South Pole, predicted on the basis of the ob-
served shock parameters. The computed results
agree substantially with the nucleonic intensity
measurements. Delay in initial growth of the ob-
served flux compared with the calculated curves
can be ascribed to late development of the particle
reflection coefficient of the interplanetary shock
fronts. Further study has revealed that the condi-
tions required for accelerating particles to rela-
tivistic energy in this manner occur rarely in the
solar system. However, some galactic cosmic rays
may be accelerated by this mechanism elsewhere
on a far larger scale.

Transient modulation. Forbush decreases and other
transient intensity modulations generally have been
attributed to the after effects of solar flares. This
conventional approach must be modified in the
light of a new study that is still in progress. Figure
2 shows the result of a superposed epoch analysis
of the nucleonic intensity at McMurdo, with the
zero day corresponding to the time of occurrence
of all solar flares with Importance of at least 2
during the 11-year period 1964-1974 (one sunspot
cycle). This figure reveals an unexpected result: the
composite cosmic ray decrease starts several days
before the time of arrival of solar plasma from the
flares, indicated by the vertical dashed line. Con-
sequently, extreme caution must be exercised in
assigning specific flares to observed cosmic ray
intensity fluctuations. Preliminary investigation of
this puzzling finding has indicated that, contrary
to folklore, the majority of the transients are, in
fact, produced by the central meridian passage of
active centers (Duggal and Pomerantz, 1976).

This research was supported by National Science
Foundation grant DPP 75-03324.
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Figure 2. Superposed epoch analysis of the cosmic ray in-
tensity at McMurdo. Day zero is the time of occurrence of
each of the 379 solar flares having an Importance of at least
2 during an entire sunspot cycle. The dashed line indicates
the arrival near earth of the associated solar plasma that pre-
viously was assumed to coincide with the onset of the modu-

lation.
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South Pole auroral photographs
taken by DMSP satellites and

an all-sky camera
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An exciting event in auroral studies in 1975-1976
was the successful operation of auroral scanners
aboard the DMSP (Defense Meteorological Satellite
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