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American Relative Sunspot Numbers for October
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Solar activity was mixed between the 1stand 11th. Eleven class M flares were recorded, mainly in adjacent NOAA /USAF Regions 6850
{S12,L179, FKC) and 6853 (S20, L173, FKO). However, the month’s first major flare, a M5.2/SB, occurred on the 4th in Region 6861 (NOS,
L129,DS0). Asuddenimpulse was recorded at Boulderon the 1stand GOES-6 experienced a brief magnetopause crossing. Minorto major
geomagnetic storm conditions ensued, probably rooted in earlier flare and disappearing filament occurrences.

Thirteen class M flares were recorded during the following week. Two of these were major flares. They included a M6.0/1Non the 13thin
Region 6879 (N23, L299, CAO), and a M6.6/3N on the 14th in Region 6878 (S21, L334, EAO). The remaining class M flares were without
optical correlation or also occurred in these spot-groups.

Activity declined to low until the 22ndwhen old Region 6850 returned for athird appearance (the group was born on the visible hemisphere
in early September as Region 6818, then returned as Region 6850), and promptly began to spawn major flares. This group, now named
Region 6891 (S12, L1883, FKC) attained its largest area during this transit, ~2600 millionths solar hemisphere or 7800 million km?, and
contained over 100 individual spots. Old Region 6853 also returned on the 22nd, but as a rather small DAO-type group (Region 6892).

Solar activity was high during most of the remainder of October. Region 6891 produced four major flares. These included the most
powerful event since the (estimated) X12/3B Tenflare in Region 6659 on 15 June: a X6.1/3B Tenflare on the 27th. Other major events in
Region 6891 were a X1.7/2N Tenflare on the 26th, a X1.9/2B which preceded the X6 on the 27th, and a X2.5/3B Tenflare on the 30th.

Sudden impulses (Sl) were recorded on the 26th (43 nT) and 28th (54 nT); the latter event was followed by a second shock several hours
later. AForbush decrease (~10%), small proton eventand PCA also took place on the 28th. Severe geomagnetic storm conditions prevailed
on the 28th and 29th, and again on the 31st. K-indices of 7-8 at mid-latitudes were common until midday (UT) on the 29th, and aurorae were
sighted at stations in Canada and the United States. A second proton event began on the 30th, was enhanced at about the same time that
a third Slwas recorded, and ended on the 31st. All of these occurrences are thought to be flare-related. April smoothed mean: 146.7.

[A portion of this information was obtained from the SELDADS data base.]

Notes on the Solar Granulation

Thomas G. Compton

it has long been realized that the 'surface’ of the Sun, the photosphere, is not smooth, but is made up of a myriad of comparatively tiny
granules. This phenomenon gives the Sun a mottled or grainy appearance when it is viewed with a moderately-sized telescope under
excellent seeing conditions.

However, ‘movies’ of these features taken with the Solar Optical Universal Polarimeter (SOUP) aboard Spacelab 2 show that the
situation is far more complex than once believed. The original images were taken within a 1000-angstrom-wide band centered at 6000
angstroms, digitized and computer processed. The Spacelab Instrument Pointing System minimized image stability to the degree that
virtually all have better than 0.5 arc second resolution. Several of the more interesting results to emerge from this research have been
summarized in Title et al. (1988).

Although they were once thought to occur rarely, the SOUP movies illustrate that exploding granules - granules which expand rapidly and
develop a dark central region which is often 'Y-shaped’ (see photo, page 2) - are a routine feature of ?ranulation evolution. Exploders tend
to occur inside of mesogranules. Their expansion velocities are on the order of 1-2 kilometer sec™', with an average diameter of 4.2 arc
seconds at their maximum size.

Surprisingly, at least half of the Sun’s nonmagnetic surface appears to be affected by the expansion cirrles of exploding granules, and
neighboring granules are often destroyed or distorted by an exploder. Even though the lifetime of an average granule is relatively short,



somewhere on the order of 5-10 minutes or
more, the lifetime of an individual granule
variesconsiderably sinceitisinfluenced by
events in the immediate location.

Exploding granules seem to repeat and
produce new exploders, but they are not
evenly distributed over the Sun’s surface.
Furthermore, there appearsto be notypical
pattern of granulation evolution. Instead,
the solarsurfaceiscomprised of brightness
fluctuations which are caused by a
combination of convection, turbulence,
waves and magnetic fields. Interestingly
enough, while exploding granules are a
common feature of the Sun, they almost
never appear in the strongly magnetized
areas around sunspots.

References:
Title, A. 1991, (private communication to
T.G. Compton).
Title, A. et al. 1988, BAAS, Volume 20,
Number 2, p679.
(Photo courtesy of D.F. Neidig, National
Solar Observatory - Sacramento Peak.)
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Sudden lonospheric Disturbances (SES) Recorded During September 1991
Records were received from A1,3,9,19,40,50,52,59,61,62,63,64,65.66,67,68,69,70,71,72,73.74.
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Imp Def Day Max imp De
2+ 5 22 1606 1- 8
1- 5 23 0726 1- 5
2+ 5 23 0745 1 4
2+ 5 23 1136 1- 5
2+ 5 23 1757 2 5
2+ 5 23 2015 2 5
1- 5 23 2144 1- 5
1 5 24 0537 1 5
1- 5 24 0623 2+ 5
1- 5 24 0753 2% 5
1+ 5 24 0923 1- 5
2 5 24 1104 3 5
1+ 5 24 1235 1 5
2 5 24 1321 1 5
1 5 24 2025 1- 5
2+ 5 24 2300 1 5
2+ 5 25 1114 1 5
1 5 25 1449 1+ 5
1 5 25 1532 1 5
1 5 25 1625 1 5
2 5 25 1652 1 5
1 D 25 2015 1 5
2 5 25 2240 1+ 5
1- 5 26 0655 1- 5
1- 4 26 1232 2+ 5
2+ 5 26 1356 1- 5
2+ 5 26 1600 1- 5
1- 5 26 1704 1- 5
1 5 26 2050 2+ 5
1- 5 27 0351 1+ 5
2+ 5 27 1524 2+ 5
2+ 5 27 1615 2+ 5
1- 5 27 1640 2+ 5
1 5 28 1947 14+ 4
2+ 5 29 1315 2 5
2 5 29 1524 2% 5
2 4 29 1607 1- 5
1+ 5] 29 1923 1+ 5
2 5 30 0455 2 5
1 5 30 1433 2+ 5
1- 5 30 1500 2+ 5
2+ 5 30 2230 2+ 5
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