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1.0 SUMMARY AND RECOMMENDATIONS
L.l GENERAL SUMMARY

This report summarizes the major soler events during the period
1964 through 1968 that meet one or more of the following conditions:
a. Flare with importance 2 3.
b. RF emission with peak flux 2 500 units at one or mire
of the observed frequencies between 2595 Mc/s and
3750 Mc/s.
c. A solar protonevent observed by a satellite, deep
space probe, a PCA based on Riometer observation,
Tmin» or forward scatter techniques.
This study is a continuation of the search for necessary a.nd/or sufficlent
condition. that a solar region will be the source of a soler proton event ‘
during its passsge of the visible solar hemisphere. A total of 43 events

were found that met one or more of the conditions to be classified as msjor

They included 1l solar proton events with PCA maximum absorption
> 2 db; 8 proton events cbserved by satellites , deep space probes a.nd./or
with maximum PCA absorption £ 2 db.

The remaining major events were distributed as follows:

5 with flare importance 2 3

15 with RF bursts 2 500 units and flare importance £ 3

4 with flere importance 2 3 and RF emissions 2 500 units
Three of the events included in our study may be considered as

questionable; the great burst at 3000 Mc/ & reported by Nedderhurst on 15




March 1966, an importence 3N flare on 9 October 1966, and an impartance 3B
flare on 1l January 1967. These events will be discussed in the subsequent
sections of this report.

Two of the major proton events, including one that was detected
by ground level neutror monitors could not be associated with a region on
the visible solar hemisrhiere or with a region up to three days behind
either the East or West Limb of the sun. The ground level event on 28
January 1967 and the PCA event on 2 February 1967 have been discussed in
great detail in the literature., One of the small PCA events (11 Msxch 1967)
could net be assoclated with a solar region with & reasonable degree of
confidence.

Eight of the 9 major PCA events with relisble solar region iden-
tification are associated with flares with lmportanc» 2 2B and RF bursts
with peak flux 2 500 units (RF Hata for 2 of the 1968 events are not aveil-
able at this time). The other PCA event is associasted with a 1B flare at
the West Limb.

All of the small PCA events are associated with mincr flsres and
only one had a recorded RF » 500 flux units. On the other hand all three of
the satellites reported proton streame are nagsogiated with iarge RF bursts
#nd two with major fleres. The one minor finuyz cecurred at the East Limb.

An analysis of the solar proton events sunspot classification
shows that all but one of the major events was assoclated with magnetically
complex spot groups. In fact, 5 of the 9 events are asscciated with regions
clessified as '§" type on flare day. On the other hand, only one of the

small or satellite reported proton events may have been associated with

a /Y spot group.
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Only 2 of the major ICA events are associasted with spots with
maximum areas < 500 millionths, while 4 of the associated sunspot groups
had areas?> 500 millionths on flare day.

1.1.1 Sunspot Assoclation

Our study confirms our earlier conclusions (Reference 18) of a
high probability that the PCA flare will occur in a magnetically complex
sunspot group. Elght of the mine major PCA events are definitely asso~ '
clated with flares from sunspot groups that on flare day were classified
by Mt. Wilson as/’lf (2 cases), ¥ (1 case) or with a & configuration (5
cases). The remaining flare associated major PCA event occurred in a ﬁ
spot group thet was classified as ﬂb’ on 3 days during disk passage. On
the other hand only two of the¢ eight flare assoclated small PCA events
occurred in magnetically compiex spot groups (1 prCabably/G’a’ , and 1 with
a 8 configuration) on flare day.

l1.1.2 PCA Flare Assoclatlion

FPive of the flare associated major PCA events have a confirmed
flare importance 3B, and three had importance 2B. The remaining flare
associated PCA occurred at the West Limb with confirmed importance 1B.
This flare was accompanied by spectral emissions Type II and Type IV 'with
importance 3 over the frequency range 1500 to k00 Mc/s. The spot group
probaebly had a 8 type configuration.

Al) of the flares associated with major PCA events were accom-
panied by X-ray bursts in the wavelengths 2-12A°, or 8-20A°.

1.1.3 Time of Flare Maximum with Respect to the Time of RF Peak Flux

It was shown in Reference 20 for all non PCA events with flares

with importance 2 3 and all non PCA flares with importance < 24, with RF




peek emissions 2 500 flux units, the tlme of the RF peak preceded the

time of flsre maximum in 83% of the cases.

Promeaed

Similarly it was shown for all major PCA events, the time of

the RF peek { _lowed the time of flare maximum in 61% of the cases. |

While the number of events in the present analysis is small, -
it presents very strong evidence that the time relation or rate of
increase of flare brightening and RF emission increase has a high prob- f
ability of differentisting & PCA from a non PCA event during the very 'A
early stage of the event.

In the case of the 24 non PCA events of the present study, we g
find an 87 probebility that the time of the RF peak intensity will pre-
cede the time of flare maximum. This compares very favorably with the
previous study (Reference 20) where £3% of the 125 non PCA events, the
time of RF peak intensity preceded 'the time of flare maximum.

Similarly in the case of the PCA events, the present study

shows a probability of 64% that the time of RF peak will follow the time

of flare maximum. Again this compares very favorably with the 6i% jrob-

ability of the previous study.
1.2 RECOMMENDATIONS

l.2.1 Analysis of High Resolution Sunspot Photographs

There is strong evidence that a detailed anelysis of the growth i

and configuration changes of large and complex sunspot groups during the

first three or four days after they cross the East Limb onto the visible

]

disk may lead to a proton warnii= period of tre order of a day or so. {

There is also evidence that there may be detectable rapid changes in the

i




sunspot configuration a few hours before the start of a major flare that
L may leed to the detection of a flare before the start is observed in the

oo light of Ha , or make it possible to differentiate a PCA flare from a
d non PCA flare.
An analysis of high resolution reproductions of white light
cinematographic pictures of several. of the sunspots assoclated with the

i events of this study should make a valueable contribution to the early

f e

detection of proton events.

Ty
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l.2.2 Videometer Analysis of Solar Flares

B As seen 1in Table 2, nearly all of the flares associated

.

vith the events used in this study were reported with two or more times

of flare maximum. In some cases the time differences are several minutes.

TEETITY
¥

In spite of these variations it was possible to make reasonable assump-

v

L tions and compare the time difference of the flare maximum and RF peak.

I

A detailed videometer analysis of the flsres was not possible due to the

=

e

delay in thne development of the instrument. Consequently, ocur conclusions

are based on a comparison of the RF time histories, the times of flare

ey
F}

naximum, X-ray meximum, and the recorded time of the SWF maxirum. There

3

 S—
e

is a good correlation between the rate of increase in flare brightening,
o7 and the rate of increase of the RF and X-ray emissione. Additionel in-

s vestigation using the videcmeter should be carried out.

7 1.3 GENERAL STATISTICAL SUMMARY
i

A summary of the 43 major solar activity events for the years

i 1964 through 1968 used in this study is given in Teble 1. We have in-

cluded all solar activity normally associnted with the active region at




the time of the flare, RF emission, or a solar proton stream. In addition,
we have included where possible, flare day sclar region data: sunspot
megnetic class and area, and the Carrington longltude. The first 13
columns are self explonatory, the l4th column gives the time in minutes
from reported time or times of flare maximum to the time of RF peak flux
vwhere a plus (+) indicates that the RF peak occurred after the flare max-
imim. Column 15 gives the deley time from the start of the assoclated
flare to the reported onset of the PCA or in the case of satelllte detected
proton streams, to the start of the increased proton counting rate
(Ep > 10 Mev).

A complete summary of the data used in the study 1is given in
Tebles 2, 2A, and 2B.
1.3.1 Central Meridlan Distance of Major Solar Events

During our study of flare assoclated major PCA during the 19th
solar cycle we found that 81% of the flares occurred after the associated
sunspot had been on the visible disk at least 5 days. In the present
study of PCA events since 1963 we find that all nine of the major PCA
events with a reliable flare association occurred after the region had
passed a Central Meridian distance of at least E30, or five days after

crossing the East Limb. On the other hand the non PCA related major events

gives a random distribution as shown in Table 3.

-t =ty
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E90 to E6O to E30 to CM to W30 to

E60 E30 CM W30 W60 W60
Flare
23
RF £ 500 0 1 1 1l 1 0
Flare
23 1l 2 1l o} 0 1
RF 2 500
Flare
<3 3 L 5 0 1l 2
RF > 500

TABIE 3 THE CENTRAL MEREDIAN DISTANCE OF FLARES

ASSOCIATED WITH NON PCA EVENTS

1.3.2 PCA Events and Associated Phencmens

The numﬁer of flare associated phenomepa for the 9 major PCA

events for which a reasonably reliasble flare association has been found

is given in Table 4. While the mumber of PCA events for the five years

under study 1s statistically small, it follows very closely the distri-

bution found earlier in the study of major PCA events during the 19th

solar cycle.




Flare cm
Imp No, SWF II Iv RF X-ray All
1l 1 ‘l 1 1 ? 1 1
2 0 0 0 0 0 0 0
2e 3 3 3 3 3 3 3
3 None
3B P p) b 3 3 3 3
No
Region 2
11l 9 8 T 6 9 T

TABIE 4 ASSOCIATED PHENOMENA FOR MAJOR PCA EVENTS
WITH ABSORPTION 2 2 db '

Similer dete are given in Table 5 for the T small PCA events

In the case of the major PCA events, elght of the xnine events
have been assoclated with major flares (importance 2 2B) while 5 of the

T small events have been associated with minor flares.

|
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& Flare cm
Imp No. SWF IT Iv RF X-ray
g | 1 2 2 1 2 2 1
) e 3 e | 2 2 0 2
i 2B 1l 1 0 0 1 1
3B 1 1 1 1 1 1
No Region 1 0
i Total 8 6 n 5 by 5

iy

TABLE 5 ASSOCIATED PHENOMENA FOR SMALL PCA EVENTS
OR SATELLITE DETECTED PROTON STREAMS

Faay

All 9 of the major PCA events were assoclated with X-ray flares
and all but one are classified as great bursts. This is shown in Table 6

where the major PCA events are listed in chronological order with the RF

peak flux. (Peak RF flux for the last two events is not availeble at this

f; time.) X-ray peak milliergs (cm? sec)~l or the ratio to the quiet sun.

i o
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Flare RF X~-ray FCA
Date Imp CMD | Peak Max db
7-07-~66 2B wh8 4730 42 e 2.1
8-28-66 3B EOk 1200 TOX 4.0 -
9-02-66 3B W58 2100 60X 13
' 5-23-67 2B E25 Sg&? 650 me 11 {
280 me
5=28-67 3B W33 1540 320 me 3.5 | -
609-68 3B Wo8 907 16X 245 |
9-29-68 2B W52 750 490 me 3.k
20-30-68 | 3B W3T (1) 128 me ' 3.9] _,
11-18-68 1B w8o | (1) 250 me ' 7.5 |
'

(1) Only Western Hemisphere RF Date Avallable at this Time.

-

TABIE 6 MAXIMUM VALUES FOR THE RF AND X-RAY BURSTS
ASSOCIATED WITH THE MAJOR PCA EVENTS

The five small PCA or solar proton events that occurred during
periods when space X-ray instrumentetion was in operation have been asso- ,
ciated with X-ray flares. This is shown in Table T where we have also

shown the assoclated peak flux. ]

10




& Flare RF X=ray PCA

- Date Imp CMD Peak Meax db

g 3-16=-64 1+ W73 680 No Obs. 0.3
2-05-65 2 was 97 No Obs. 1.8

L 3-24-66 o wh2 475 Sms1lL 1.6

b 6-05-67 2N W58 11 5X 1.1

- 10~29-67 2B W90 1110 3hx Satellite
i 7-06-68 1 EB9 940 280 me Satellite
g’ 7-08-68 3B E59 163¢C 320 me Satellite

TABIE 7 MAXIMUM VALUES FOR THE RF AND X-RAY BURSTS
ASSOCIATED WITH THE SMALL PCA EVENTS (R
SATELLITE OBSERVED PROTON STREAMS

presmssy
P 3

Table 8 summarizes the sumspot classification on flare day for the

TR

9 major PCA events, the 4 small Riometer detected PCA's and the 3 events
detected by satellites, but not observed by ground level techniques. As
stated earlier all but one of the major PCA events are associated with

g: flares from sunspot groups with a ¢ or f?! magnetic classification on

flare day, or with a '4" configuration.




Iarge PCA Flare Deay Smaell PCA Flere Dey Satellite Only
Mag Mag Mag
Year Class Area db Class ' )Area. db Clgga Ax:ea.
1964 (B (1) (5) 0.3
1965 op (5) 1.8
. 1966 ﬁ 805 2.1 ([‘m W6l 1.6
22 271 4.0
(%) S
385 13.0
1967 & 1203 11.0 | dip s w1 | f e
) 70 3.5
1968 14 107 2.5 Gr g.1.(2)
A 70 3.4 £r ol
(6) 1005 3.9 , '
3 weBlos ]
(1) Magnetlc classification estimated.

(2) Spot group reached a maximum area 1246 millionths.

(3) spot group maximum ares 614 millionths st E28.

(k) These 2 events are assoclated with the same spot group
which had a maximum area 842 millionths.

(5) Sunspot area not avallable.

TABIE 8 SOLAR PROTON EVENTS, SUNSPOT CLASSIFICATION

12
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1.3.3 Major Events Not Followed by Known PCA or Sastellite Proton Events

The 24 major events included in the study that were not followed
by & known PCA or satellite proton event are summarized in Table 8 with

assoclated solar phenocmens,

Flare - cm
Inp No. SWF II IV RF X~-Ray
r o8 | 17 2 8 5
2 2 2 2 2 2 1
2B 5 b 1 3 5 L
3 4 3 1 1 3 1
3B 5 3 2 2 1 3
Total 2l 19 13 10 15 lu

TABLE 9 MAJCR EVENTS WITH ASSOCIATED PHENOMENA,
NOT F)LLOWED BY KNOWN PCA OR SATELLITE
DETECLED FRQTON EVENTS

Table 9 shows that only 4 of the flares with importance 2 3 were
accompanied by RF bursts with a peak flux 2 500 units. In fact, three of
these non PCA major flares with major RF bursts occurred in regions that

produced one or more PCA events.

As stated earlier, thr«e of the events included in Table 9 may be
considered as questionable, one !-gortance 1 flare with a major RF burst,
one importance 3 flare and cone importance 3B flare with no assoclated

phencmens. .

13
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Flare Day Sunspot Magnetic Classification of the Non PCA Events

The flare day magnetic charscteristics of the 24 non PCA events
is shown in Table 10. This shows essentially the same trend that wes found
during the analysis of the 19th solexr cycle major events. However, the 'S"
type spot group classification was not introduced until after the earlier
study was completed, consequently no comparison can be made at this time.

The magnetic dlatribution of the major and small PCA events is
given for comperison in the last two lines of Table 10.

Type Sunspot Magnetic Class

Major ‘ / i i
Event o _ ﬁ ﬂ ¥ g 8 EL '
Flare 2 3 3 0 1l 0 1 0
RF 2 500 5 2 2 0 5 o1
Units

Flare 2 3 ‘

and 0 0 3 0 1l 0
RF 2 500

Total i o e & 0 7 1
Major PCA 0 1 2 1 5 0
smel) PCA | 2 4 1 0 0 0

TABIE 10 SUNSPOT CLASSIFICATION FOR THE 40
MAJOR EVENTS ASSOCIATED WITH A
SOLAR REGION

Non FCA Events from Flare Day "8" Type Spot Groups

During the study of the non PCA events associated with '$" type

spot groups we found that 3 cof the events with RF ¥ 500 units were from the

14
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multiple event reglon that crossed the solar disk between 21 October ang,

S

[ee

4 November 1968. Two of the events occurred before and one after the major
I PCA on October 30.

The other two events with RF 2 500 units occurred in the large
sunspot group that crossed the solar disk between 21 February and $ Merch
1967. We will show later that this region had most of the characteristics

of a PCA producing region and a solar proton stream would have been

expected.

i

The major flare - major RF burst event from the "8" type sunspot

group occurred at the West Iimi in a region 8461 that had produced two

major PCA events. One near the Central Meridian where the spot group was

£ classified as ,ﬂb’ , the other at W58 on 2 September 1966. The spot group
[ was classified as a "§" type during the last six days on the visible disk.
| The other non PCA "§" type spot group wes assoclated with the

b importance 3B flare on 16 Ncvember 1967 occurred in & spot group that
crossed the solar disk between 12 and 24 November. This spot group wes
classified as a "§" type from the 1llith through the 2ith (no Mt. Wilson

f observations 19 through 23 November). Increase in proton flux Ep (0.6-70

o

Mev) started on the 10th and continued through the 23rd. It is possible

that the HF path phase advance which started at 0600 UT on the 12tk may

fEETamTy
. 1

have been associated with East Limb activity of this region.

.

! To summarize, we f£ind that 4 of the non PCA events from sunspots
"5" type on flare day occurred in regions that produced major PCA events.

The other 3 non PCA events occurred in reglons with other proton

producing characteristics.

15
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2.0 MULTIPLE EVENT REGIONS

Nineteen of the 43 major events that we have studied occurred in
8ix solar regisms, e

Five of the multiple even* regions produced 5 of the 1l uwjor PCA
events (maximun absorption2 2 db) and 3 of the 8 small or setellite detected
golar proton streams.

The orbhei' multiple event region had a '§" configuration during
most of the days during disk passage, and was the source of two major RF

burst but no PCA events were reported.

2.1 MULTTIPIE EVENT REGION 8704 WITH 2 MAJOR RF BURSTS BUT NO
ASSOCIATED PCA EVENIS

The large complex spot group that crossed the solar digk between
21 February and 5 March 1967, was reported with a "§" configui‘ation on each
of the 9 days between 23 Februery at EL9 ard 3 March at W59. The region
vhich was active with surges, loops, and yellow emiss‘rn lines at East
& region 6760 which produced strong yellow
line emissions at West Limb pessage. The region was flare productive with
57 fléres of importance > 1 including 4 importance 2B flares on the 22nd
and 23rd February.

Based on previocus studies a PCA event would be expected during
disk passage.

2.2 THE SOILAR REGION 8207 THAT CROSSED THE SOIAR DISK BETWEEN
15 AND 29 MARCE 1966

This, the first active region (McMath 8207) of the 20th solar
cycle crossed the solar disk between March 15 and March 29, 1966 at N19.

McMath reports that the region covered more than 30° in longitude. The
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leading part of the region is primarily new while the following portion
1s probably the return of region 8174 that formed on the visible disk
approximated three days east of the Central Meridian.

The region was the source of four major evente; two major soler
bursts associated with flares with importance 3N, one great burst asso-
clated with an importance 1N flare, and a small PCA thet was observed by
Riometers and satellites. The spot group, first seen on March 15 at N2l
E82, increased repidly in configuration and area to a maximum of 907
millionths on March 19, and vas classified by Mt. Wilson as & or #& on
all days when it was observed. The reglon was flare productive with at
least 17 flares of ilmportance 2 or greater during disk passage.

The #irst major event was a great burst on the 15th at 3000 Mc/s
with a peek of 4850 flux units may be subject to some doubt since both
Ottawa at 2800 Mc/s and Sagamore Hill at 2694 Mc/s report peek values very
much lowver (95 and 365 flux units, respectively).

The next major event occﬁrred on the 19th when an importance 3N
flare was accampanied by a major RF burst at 3750 Mc/ 8 when the RF peak
flux preceded the flares maximum by at least one minute. This was followed
the next day by another importance 3N flare, & major RF burst at 3000 Mc/s
end an X-ray burst recorded by 0GO-l (Reference 5). The final event from
this region occurred on the 24th at W42 when an importance 2N flare and a
moderate RF burst at 3750 Mc/s and a small X-ray burst was followed in
about 35 minmutes by a small PCA and a large increase in proton counting

rate recorded by 0GO-1l.
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The spectral plots of the RF emissions on the 19th, 20th, and
2ith are given on Figure 3. This clearly shows the "U" type character-
istic that has been found for many of ‘the bursts associated with PCA
flare events. Consequently, & proton event should be expected sometime
durirg tle disk passage of the region. (References T, 22, and 23)

2.3 THE TWO SMALL SATELLITES OBSERVED SOLAR PROTON EVENTS ASSOCIATED
WITH REGION 9503

The lerge sunspot group which crossed the solar disk between 6
July and 19 July 1968 was the source of 32 subflares, 1l minor flares, 3
flares importance 2B end the 3B flare on July 8, all classified as con-
firmed. The importance 1N flare associated with the major RF burst on 6
July (Figure 8) and the importance 3B flare with the great RF burst et 2695
Mec/s 2nd 2800 Mc/s on 8 July (Figure 9) were followed by satellite observed
proton events. These flares vere also accompenied by great X-ray bursts
2-12A° observed by Explorers 33 and 35.

It is possible that the solar proton event on the 6th might be
associated with the 2B flere at OTi4 UT in the pame region as the importance
IN flare we have chosen based on the major RF burst and Type IV assoclation.
Manila weports a narrow profile impulsive burst at 2695 Mc/s with onset at
0716 UT and peek of 422 flux units at 0716.8 UT. The bursts at other fre-
quencies were all very small and no Type II or Type IV were reported. No
X-ray burst was observed by Explorers 33 or 35 at the time of the 2B flare.

The sunspot was well developed when first seen by Sacramento Peak
at 1438 UT, July 7 and reached maximum area of 1246 milliionths on the 9th
indiceting a potential proton region. In addition, the spectral plot of the
major RF emissions on the 6th and 8th had the "U" shape characteristic
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associated with many RF proton events. However, none of the other flares
from this region are associated with major RF bursts (although complete RF
data 1s not available at this time) and no flares with importance = 2B
vere reported after 9 July when the spot group reached its maximum arees and
was at E4l.

2.4 THE VERY ACTIVE REGION 9740 THAT CROSSED THE SOIAR DISK BETWEEN
21 OCTOBER AND 4 NOVEMBER 19638

This large complex spot group was reported asza/yf spot 23
through 26 October and with a g configuration 27 October through 2
November with a maximum area of 1014 millionths on 30 October.

This region is the return of 9692 that was the source of an
importance 2B flare and great burst at 2695 Mc/s on 28 September. The
returning region was the gource of at least three major bursts at centi-
meter wavelengths with great X-ray bursts, and one flare with importance
3B.
> 13 hours later by i
8. PCA vhich reached an absorption of 3.9 db on the Thule Riometers. This
proton event was also recorded by the Vela and OGO satellites. The event
continued through 2 November with several resurgences due to flares ;n the
region.

The RF bursts on the 27th, 29th and 31 October are shown on
Figures 11, 12, and 13. All three of these bursts show ‘“rong PCA type
characteristics. The spectral plots, Figure 14, show similar character-
istics often found with radio noisy reglons, however, a clear U shape is
not present in the available data. (RF data associsted with the 3B flare

and associated major PCA are not available at this time.)
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2.5 THE MULTIPIE EVENT REGION 8818 THAT CROSSED THE SOIAR DISK
BETWEEN 16 MAY AND 1 JUNE 1967

This multiple event region was the source of major RF bursts,
on 20 and 21 May. A great RF and X-ray burst on the 23rd assoclated with
e 2B flare followed by the largest PCA absorption since the start of the
20th solexr cyele. The final major event from this reglon occcurred on May
28, when an importsnce 3B flare, major RF burst end & large X-ray emission
wes followed in about an hour by a PCA event.

A detailed discussion of this regilon is given in Reference 23
and will not be repeated here.

2.6 THE MUITIPIE EVENT REGION 8461 THAT CROSSED THE SOLAR DISK
BETWEEN 23 AUGUST AND 4 SEPTEMBER

This multiple event regilon was the source of 2 flares with
importance 3B, large RF bursts; and X-ray emissions. Both of'théae flares
were followed in less than an hoir by major PCA's. The second event was
followed in 2 days by an importance 3N flare and major RF burst at the
West Limb.

The area of the sunspot group increased slowly to & maximum area
of 842 millionths on 31 August then decreased repidly as it approached the
West Limb. A '®" configuration was first reported on 30 August and the
cenfiguration probebly persisted through U September at the West Limb.

2.6, The PCA Event 28 August 1966

The RF time history at 2800 Mc/s on 28 August is shown on Figure
5 together with the times of associated phenomena. All but one of the re-
porting observation give a time of flare maximum following the time of the
RF peak flux by 2, 3, 10, and 11 minutes. X-ray data from .Explo?fer 33 glve
the time of pesk emilssion, 4 minutes afier the time of RF peak.

20

——

;M‘ o ‘ -

i
==

. 1 .

1 5
i

2 e




I

\_l' e !

i

it

CETIITY
3

2.6.2 The PCA on 2 September 1966

‘The second major event started with the importance 3B flare at
0541 on 2 September followed in about 20 minutes by a PCA with the greatest
absorption since the event on 12 July 1961. One observatory reported a
time of flare maximum 4 minutes before the time of the RF peak. The other
reported times of flare maximum were 1, 2, 6, 7, and 16 minutes after the
time of the RF peak flux, while the time of the X-ray maximun followed the
time of the RF peek by 2 minutes.

2.6.3 The Importance 3N Flare end Major RF Burst on U September 1966

This final event associated with Reglon 8461 started with an
importance 3N flare at OLO5 UT and the RF burst at 3750 Mc/s sterting
before 0410. No ¥-ray emlssion was reported from Explorer 33. The four
observatories that reported the flare gave times of flare mexLmum 1, 8,

13, and 20 minutes after the reported time of RF peak flux.

2l
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3.0 ANALYSIS OF SELECTED ISOILATED MAJOR EVENTS

3.1 THE VERY LARGE SUNSPOT GROUP THAT CROSSED THE SOIAR DISK BETWEEN
27 MARCH AND 9 APRIL 1966

This very large magnet:ically complex sunspot group was extremely
flare productive but produced no flares with importance 2B or greater and
only one major RF burst. The RF burst with a peak flux of 1550 units at
2695 Mc/s on 30 March is shown on Figure 2 together with related phenomena
and reported times of flare maximum. The 2N flare at N28 E50, also pro-
Cuced a small X-ray burst with the time of maximum coinciding with the RF
peak and flare maximum. The sunspot grou; reached a meximum area of 1323
millionths on 3 April and was classified as ¥ or ﬂb‘ throughout disk
passage.

It is felt that a detalled analysis of the sunspot group would
be very profitable in the search for c¢lues that may distinguish proton

producing region from those that do not.
| 3.2 THE MAJOR PCA EVENT ON 7 JULY 1966

Svestka (Reference 28) summsrized sgveral of the papers that
were presented at the 35th IAU Symposium that were devoted to the develop-
ment of the region and the flare responsible for the proton event on 7
July 1966. The papers pres»nted at the Symposiums will be published in
Volume 3 of the IQSY Annals.

The RF time histaries at 2400, 2700, and 3750 Mc/s ere shown
on Figure 4 together with the dasta for the related phencmens.

The spot group first seen on 30 June at E27, remained very small

until 3 July when a rapid increase in area began reaching an aresa of 682
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millionths reported by Sacramento Peak. On the other hand, ESSA,
Solnechnyi Dannyi, Rome, and the U.S., Naval Observatory report areas
between 800 and 1000 millionths on the 6th imcreesing to approximately
1300 millionths on the 8th, with & '§" configuration forming on July 4
and July 5 when the spot was at about N34 W15, Cerrington Longitude 210.

The proton event on the Tth 1s associated with an importance
2B flare at N35 W48 starting at 0020 UT, with reported maximums ranging
from 0030 to 0052 UT. The onset of the PCA was observed at Shephards
Bay at 0120 reaching a maximum absorption of 2.5 db by 1300 UT'. Protons
E > 100 Mev were detected at balloon altitude at 0110 UT', while a possible
ground level effect may have started at about 0113 Ul (Reference 6). The
proton event observed by Riometers verticel soundings and VIF propegation
had decreased to less than 0.3 db by 2345 UT on 8 July. '

Castelll (Reference 7) shows a U shaped spectrum. The sunspot
group was relatively quiet during the first six days after it developed
on the visible hemisphere with only sub-fleres spd fleres with lmportance
£ 2 and very minor radio activity. Except for the very rapid growth
starting on the 4th and the development of a 'G" configuration, the PCA
and small ground level effect on the Tth would have been a complete
surprise.

This event is a case where observations of the growth and con~-
figuretion changes in the spot group lead to a succeesf\j‘l verning that an
important event might occur. Sawyer (Reference 27) hes compered the
development and decey of this spot group with the group that produced

the PCA events on 28 August and 2 September 1966. A more detailed enalysis
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of the sunspot configuration changes from a few hours before to a few
hours after the flares responsible for the proton events could be very
veluable.

3.3 THE IMPORTANCE 3B FIARE 28 JULY 1966

This major flare occursed in a swall Chp type sunspot group
that vwas a return of the large spot group which was the source of the
PCA flare on July 7 during the previous rotation. The importance 3B
flare on 28 July was accompanied by a moderate RF burst at 3750 Mc/s
(415 flux units) end a small X-ray burst. Both the flare and the X~rsy
burst had a slovw rise to maximum intensity and a long slow decay vwhile
the RF rise time was approximately U4 mimites with the time of the RF peak
preceding the time of flare maximum by more than 19 minutes.

3.4 THE SMALL SOIAR FROTON EVENT ON JUNE 6, 1967

Masley and Goedeke (Reference 25) and Hultiquist (Reference 17)
associate the PCA on June 6, 1967 with onset at 0620, with an importance
2N flare at 1858 June 5 in the Southern Hemisphere region, 8829 which had
crossed the Central Meridisn om 13 June. The small ¢&p sunspot group at
Cexrington, Longitude 139, has an area of only 37 millionths on the day
of the flare. The flare was accompenied by a very small burst at 2695
and 2800 Mc/s a weak X-ray burst, a possible weak SWF and no reported Type
II or Type IV spectral emissions.

Neither the region or the flares had the characteristics gen-
erally assoclated with a proton producing regilon. On the other hand the
Northern Hemisphere region 8831 which crossed the Central Meridian on

June Uth at N26 contalned two small and one large complex sunspot group.
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The large spot at Carrington Longitude 111 reached a maximum area greater
then 84O millionths on June L with a & magnetic classification. This spot
group vas classified as § or ﬂ ¥ on five of the six days it was observed
by Mt. Wilson between E13 and W50. The large spot grcup was the source of
14 confirmed subflares., None of the flares caused a SWF with importance

2 2, snd only ove flare (importance 1IN, at 0226, June 3) was accompanied by
an RF burst 2 200 flux units (240 units, at 3750 Mc/s) in the frequency
range 2695 to 3750 Mc/s. This was also the only flare with a Type IT end

Type IV spectral emisslion.

While nelther the Southern or Northern solar hemispliere produced
activity generally considered recessary for a solar proton event, it is
probable that the northern region was the source of the small proton
(Ep » 10 Mev) increase detected by Explorer 34, at approximately 0900 cn
3 June and the increases recorded for Ep> 60, Eyp> 30, and EpZ 10 Mev at
about 0700 on June 6. The PCA event on June 6 had a maximum absorption
of 1.1 db on the 30 Mc/s Riametera.

This is ancther case where a detalled analysis of the spot group
at N2t could be very profitable.

3.5 THE IARGE COMPLEX SUNSPOI' GROUY THAT CROSSED THE SOIAR DISK
BETWEEN JULY 23 AND AUGUST L, 1967 WITH NO MAJOR EVENTS

The plage region 8905 first seen &t the East Limb
vith a large and complex sunspot group on July 21, showed all of the
characteristics of an active and probable proton flare region.

An area of 749 millionths and & "$" configuration was reported
on the 23rd and two importance 2B flares were reported at 1621 and 2020

.UT on the 24th. These flares were accompenied by very small RF bursts

e5




at centimeter wavelengths., By Central Meridian passage 1lll subfleres,
37 minor flares were reported in addition to the two importance 2B fleres.
The sunspot area had increased to 1668 millioths at 1434 UT on the 2Tth
at Ell., The spot slowly decreased in area during the next four deys but
remained relatively flare productive with a "§" configuration., Importance
2B flares were reported on July 31 and August 1., The flare on the 3lst
wes accompanied by weak RF emissions at centimeter wavelength while &
burst at 2800 Mc/s with a peak of 225 f£lux units ut 1731.5 accompanied
the 2B flare on “he lst. The peak flux preceded the times ¢f the flare
maximum by one 0 ten mimutes based on the four reporvted times of flare
maximum.
Agein we have a situation where a detailed anslysis of the
growth and configiretion changes of the spot group should be very valuable.
A summary of flare actlvity and sunspob changes is given in Table:
11. The plage 8905 combined with three smaller plages during passage of
the far side of the sun and returned to the East Limb on 18 August as one
of the largest plage region of the 20th solar cycle (plage 8942).

3.6 THE VERY IARGE PIAGE RECION THAT CROSSED THE SOLAR DISK BETWEEN
AUGUST 18 AND SEPTEMBER 2, 1967

The plage reglion 8942 was the largest to cross the soler disk
gince September of 1963, it was a return of four plages that had crossed
the solar disk during the previous rotution.

The new plage contained six small spot groups with life times
ranging from 4 to 10 days and one large magnetically complex spot group
at Carrington Longitude 87. The spot, classified by Mt. Wilson as a /M

cn five days, § one day and § type on fcur days was the return of a

large grosp in plage 8905.
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- Flare Importance mwuuo SACP 838
Date 1- 1 2 2B ?3‘;3; Aves Type
T-21 13 4 0 0
T-22 8 1
7-23 6 1 v 0 o) Th9 F
5 T=2l4 11 6 0 2 - 1358 E
7-25 27 13 0 pI 135k E
g T-26 2k 3 2 0 - 1429 E
72T | @3 5 0 0 5 1668 ¥
? 7-288 4 1 0 0 s 1617 B
[ 7-28¢ T 0 0 0 ;
B 7-29 20 5 o 0 - 1510 ¥
| 7-30 10 5 0 0 § 1297 F
Z ,j 7-31 10 5 0 1 ) 1193 F
: 8-1 6 2 0 1 ) 848 F
8-2 0 3 0 0 4 368 F
| 8-3 5 1 0 0 - 249 F
3 8-l 1 3 13 A
E i? East 111 33 y 2 .
West, 59 2l 0 2
§ Total | 170 57 L b

[

TABLE 11 SUMMARY OF FIARE DATA AND SUNSPOT
CHANGES IN THE REGION 8905
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The region was extremely flare productive from the time it
cros#ed the East Limb on the 18th. During the first three days most of
the flares were reported in the neighborhood of Carrington longitudes
95 and 89 with approximstely 35 subflares, 8 minor flares, and one flare
with importance 2B at the East Limb. The importance 1N flare at the
Fast Limb on the 18th caused a major RF burst at 2700 and 2800 Mc/s with
a large X-ray burst reported by Explorer 33. Slow drift bursts (Type II)
were reported from meter to dekameter wavelengths. The flare was reported
with maxime ranging from 1958 UT to 2140 UI'. Lockheed also reported a
fisre maximum at 2215 UT, while Haleaksals reported an early meximum as a
subflare at 1912 UT,.

At 1610 UT on 20 August Sacramento Pesk reports an importance

Lo

2N flare at N20 E64 (188) from this spot group with an explosive phase
at 1611 and partial umbral coverage.

The flare activity continued to increase with both subflares

L ey

and minor flares concentrated around Carrington Longitudes 87 and 80.
Several importance 2B and 1B flares were reported in the large spot ,ﬁ
group on the 29th and 30th, but none produced assoclated major events.

The complex sunspot grovp at longitude 87 reached a maximum aree of 945 H
millionths - while the other spot group (L80) remained very small.

3.7 THE MAJOR RF BURST ON OCTOBER 29, 1967 i

The RF burst on Octcber 20th is assoclated with an importance 7

2B at the West Limb in a sunspot group that crossed the East Limb on the

4
B

18th at N1l Carrington Longitude 26. The spot group was smell at the i

East Limb and increased in area vexry slowly until it approached the West

Limb when rapid growth started reaching an area of T24 millionths on the
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27th, at W5k (Carrington Longitude 32) the importance 2B flare at 2347

UT' on the 29th at the West Limb was accompanied by major bursts at 17,000,
9400, and 3750 Mc/s with an impulsive increase to peak flux of 1110 units
at 3750 Me/s. Flare maximum were reported ranging from 2405 to 2415 UT,
following the time of RF peak by a minimum of 18 minutes to & maximum of
28 minutes.

An X-ray burst 34 times background was recorded by Explorer 33,
starting at 2330, with a complex structure and peak at 2404 UT. A short
weve fade with sudden onset at 2342, maximum importance 2 at 2346 UT.

Ancther major RF burst started at OO46 on the 30th (3750 Mc/s)
with a peak flux 540 units at O0l15 UT. The region remained very active
as 1t crossed the West Limb with loop prominence and bright yellow line
corons emissions and minor limb flares through the 3lst. '

This re¢glon was probaﬁly the source of the minor proton event
which boran at approximetely 0750 UT on November 2 when the region wes
about 30 degrees behind the West Limb of the sun.

3.8 THE MAJOR RF BURST ON 2 JANUARY 1968

This major RF burst reported by the Manila Observatory is asso-~
ciated with an importance 1B flare at the East Limb. Van Allen (Basic
Data 2, IER-FB-287) reported a great X-ray burst with the maximum at 052k,
approximately one minute after the RF peak and flare meximum. This X-ray
burst was the most intense since the May 1967 events. The RF burst time
history with times of the other phenomens are shown on Figure 6.

The flare occurred in a large sunspot group that reached a

maximum srea of 783 millionths on the 6th. The spot was classified as




"§" type on the kth, Sth, and 6th. However, the region did not produce
any major activity during disk passage.
3.9 THE MAJOR RF BURST AT 2695 Mc/s ON 29 JANUARY 1968

The RF burst associated with an importance 1B flare st Nli E28
was the only outstanding activity from the very large sunspot group thet
crossed the solar disk between 24 Janmuary and 5 February. The spot was
classified as a 'S" type on 31 January and /Sb' on 2, 3, and 4 February.
This was the largest sunspot group to date in the 20th solar cycle with
a maximum area 2229 millionths on 2 February. A peak flux of 710 units
vas reported by Sagamore Hill at 2695 Mc/s while Ottawa at 2800 Mc/s and
Pennsylvanie at 2700 Mc/ 8, reported lower peaks of 450 and 398 flux units,
respectively. A small X-ray burst was observed by Explorers 33 and 35
with the time of maximum approximately 4 minutes after the flare maximum
and RF peak.

_ A detalled analysis of this spot group as well as the group

responsible for the major RF burst on 2 Japuary should be carried out.

3.10 THE PROTON EVENT ON 9 JUNE 1968

The small but complex sunspot group that crossed the solar disk
between 2 and 13 June 1968 reaci.=d & maximum area of only 373 millionths
on the Ith. Except for the importance 3B flare and PCA on the 9th, the
region was the source of very little activity during disk passage.

The RF time history is showsz on Figure 7. Figure TA show a
plot of the hourly average of the proton counting rave from Explorer 34
for proton energies > 10 Mev, .30 Mev, and 2> 60 ldev. This shows an
extremely sharp rise starting at 1000 UT, 9 June apyroximately 90 minutes

after the start of the flare.
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Two of the observetories reported the flare maximum time before
| the time of the RF peak while 6 observatories gave flere maximum 3, 4, 6,
13, and 14 minutes after the RF peak time.
L 3.11 THE MAJOR RF BURST ON 28 SEPTEMBER 1968

,;g This major RF burst at 2695 Mc/s with onset at O747.5 UT,
September 28, 1is assoclated with an importance 2B flare that started at

0720 with reported times of maximum intensities ranging from OTLO to

s

0815 and late maximum st 0843 and 0859. No spectral Type II or Type IV

1

vwas reported. A small X-ray burst was reported by Explorers 33 and 35

with a peak value 13 times the quiet sun with a very slow rise and decline.

This event is associated with a gmall op spot group with a maximum area
{.« of 309 millionths on the 30th at E37. Nelther the spot group or the
region activity had any of t.e characteristics generally associeted with
a. proton producing regilon.
3.12 THE PCA AND HIGH ENERGY PROTON EVENT ON 29 SEPTEMBER 1968

This proton event has been assoclated with an lmportence 2B

flare in a sunspot group with a maximum area of 462 millionths on 22

DO

September reported by Sacramento Peak, while the Rome Observatory gives

an area of T08 millionths on the 20th. The spot started breaking up into

o e

a string of small spots by the 26th and the &rea had decreased to 70

frmemes e )

millionths on the 29th. The RF time history at 2695 Mc/s and 2800 Mc/s

i is shown on Figure 10 together with the associated solar phenomena.

While the first reported time of flare maximum (5 minutes after the start
of the flare and X-ray burst) coincides with the time of the RF peak flux,

the X-ray burst has a relatively slow rise to peak intensity, one minute
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after the second reported time of flare maximum.

The first indlcation of a proton event came from a balloon

flight over Iceland where protons » 100 Mev were reported starting at

1650, less than 4O minutes after the start of <the flare. This was fol=-

lowed by an increase in protonm flux by 0GO~3 at 1700.~ Alaskan Riometers )

cbserved the start of the PCA at 2000 UT with a maximum absorption of

3.4 db at 2140 and recovery at O4OO the next day, while 0GO-3 still

recorded protons 2 20 Mev 3X normal background at 0645 UT.

3.13 THE LARGE POIAR CAP ABSORPTION EVENT ON 18 NOVEMBER 1968

The sunspot group that was the probable socurce of this PCA

event and an increase in the neutron moritor count at Deep River was

relatively quiet until it approached the West Limb. The spot group

increased rapidly in area to a maximum ares of 614 millionth at E28 on

9 November with a fairly constant area through the 13th (data not avail- ' LE

able 14 through 16 November). Mt. Wilson reports a "8" configuration

from the 8th through the 17th.

I
E
The increase in neutron monitor count, the proton counting i{

rate by the Vela satellite, and deep space probes Pioneer 8 and 9, started

between 20 and 50 minutes after the start of the optical flare. A maximum t

ahsorption of 7.5 db reported by the Fort Churchill Ricmeter at 2000 UT on -

the 19th with a retura to normal approximately 24 hours later. A detailed

apalysis of this event including the growth of the sunspot region

be very valuable when sufficient dats becomes available.
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TABLE 1 SUMMARY MAJOR SOLAR ACTIVITY 19641963

Vag Fox
BN tlare JWF 11 v RP X+Ray PCA Plage tlaes Aran hres L au a7
36 1s ald$ ion/1 Dim/1y 680V No Report | Riowe e (B) Not Availale 194 +14 UBT
M5 aTs r/3 »/2 2600 Mo/ 3stellite
0.3 b
s
ihy . ho Drn/2 D/t 97 Mo Report | sat.* 7661 (m) 96 151 165 +10 UBTY]
WOt 2% n/3 2800 Me/s Mariper +1
1.8 dv
¥
137 B o Ko Ko 480% Ho No 8131 8 or By 268 323 26 +25 to | NA
N1 £27 3006 Me/s New -13
s | o 3/ »/3 Ko 48500 |wo No o) op 133 7 2 M
N20 £T5 Dias/2 3000 Me/s
1/19 e 373 Ko Yo Busw No No By 873 907 146 »1to | NA
N2} E}3 Byd, Ooserving 3750 Me/s <5
32 28, We 3/} No No 1075% 53 me No Pl 8207 By 816 +lto | M
lel B16 3000 Me/s =15
e K alae v/1 e/t W15 Small Riod U6l -5 to | oM as®
N2, W2 3750 He/s Satellitd By J
1.6 db
1o M /3 Dkn/3 Dknf2  1550¢ No No 8223 By 767 13%) 336 +1to | M
N3 K30 2695 He/s -5
1/0 2B 8/3 n/2 Dko/3  h7300 b2 we RIGH - 8362 By 805 805 209 Bte | s
N35 wkd w/= " 3750 Mefs 2.1 ¢b +2
/a8 1B o Dim/2 Dim/2s 41§ 13% No 8413 “p 102 137 207 - ez to | NA
N16 £33 3750 Mc/s Ret., - '
8362
/28 Be 2% H/3+ n/3 12008 70X RIOM 27 184 0to |1 oo
rsaze EO4 Diwa/3 Dim/2 2800 He/s ['%¢):] Ay -
9/02 3pe 33 »/2 No 21004 60X RYOM 861 é 385 Bup 183 4o | oM 1P
gz w5b 3750 He/s 13 do
o/0h Ne a/3 »/3 m/v 905¢ No No é 110 J 185 #to | A
120 W90 3750 Me/s «20
10/09 Ne Ne Yo No 3% No fo 8530 8y 120 162 359 “Lto | 1A
N2y E00 3000 Me/s -
1961
1/11 k)14 No No No b Ho No 8632 ap 10 Been 11 to 2k ~19 NA
326 WhT 3750 Me/s 13 only
1/12 1w 8L/2 n/2 No 550% 6% Yo 8631 op 61 195 Fals , 2 NA
N16 W90 3T50 He/u -8
1/28 No Keasopable Solar Region 165 fnc* HA
Neutron
‘ 7 4b FCA
2/o2 No Reasonable Solar Region 2.5 NA
2/13 3B o/1+ v/3 Dlw/2 40 12 No 8681 op 3 Been 12, 132 «11 to | 1A
N2), W20 2800 Me/s 13 only -21
2/1 N sfe+ =/3 Dkm/3  S60% 31X Yo 8704 é 1390 1387 299 #Hto 1N
N7 EO2 2600 M/ +1 -2l
3/ 18 3/1+ u/2 No 530% No Ko o4 é 2 0 to NA
/ N2Y w68 / / 2695 Me/s & ( ) b -2
3/u No Reasonable Bolar Regicn \{uw NA
1,2 dh PCA
3/e2 1Be 8/3 No No 1100% 13X No 8740 By 104 60 288 -1 A
neh £68 1500 B 60 1} 286
2800 Mo/
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TABLE § SUMMARY MAJOR SOLAR ACTIVITY 19641068 (CONT'D)

Mag Max
Date Flare owr b 4 v Ry X-Ray FCA Plagy Class Area Area L at AT
1
{cont ')
20 m 8/1 3 Dim/3 | 730 5% No f Pt 208 % +to | M
3 N25 ES1 / bl aéoo Hefs A @ +2 3 +1
21 28 8/ 3 830 180 me No 153 186 24k -2 ¥A
o Nab B39 / v/ "2 aéoo Me/a ap +5
3 | Bs /3 w3, | 2o {650 me wave S| a8 ¢ 1293 1361 : Sto | ob 5w
Z X310 25 8/3 Di/3 Diw/3 | Booo 260 ma Sat. ﬁ = :k ° b 2»8"
2600 Mc/s
5/28 k)1 /3 Dim/2 Yo 15kow 320 weo 3.5 db# ¥ 710 1381 223 Bto | By |
Nz8 W33 3750 Mefs Bat, .8, L 4
6 o /1 No Xo M 5X RICH# 88, a k14 219 139 417 to | 128 00®
/% 818 w58 ! 2800 Me/n | Camplex Sat, (6/06) % 4 -7 -37
Struoture 1.1 4y
8/18 N a/2 2 Ro Tho® 18 e oz . EoL,
/ N25 E90 sx./é o/ 2600 Me/s
10/29 28 8/2 No Ko 113.0% k1Y Gatallite | 903k e 8 % 28 4 to
N10 W90 3750 He/s -2 «28
1/16 | ase 8fa No o 26 No o 9073 é 667 691 38 -19 to
N12 E35 2700 Me/n +1 «26
1968 - v
1/02 1B 8/2 dkm/2 ¥o 1708+ k6o No o - Br 363 o3 91 ~2to | KA
/ Be2 69 2695 Ho/s ’ ! -8
Y 13 8/1+ ®/3 No Ti0% 12X No 9184 Br 1664 2229 165 0to | MA
N1k £28 2695 Me/fs -
6/ 389 81/3 ) »/3 | oo’ RIOH M2y v w7 KYE 246 1h 300
/o8 81k vod W ’ dxu/« | 12695 Me/s ] 218X Exp. 34 5
2.5 ab
06 b ] sL/2+ o »/3 olo¥ 280 me Exp. 3% 9503 BL 1246 15 +5.9 to] 6B 1@
wes o ou R L . 3 fr o |[ 52
/08 3n+ 6/3+ »/3 w/3 | 1630¢ 320 mo Dmal) 9503 Ar ol 13 to | 128 55
K13 £59 dw/3 | 2695 Mo/s Exp. 34 ~21
28 2B BL/3 No N 2350% 13% N 2 ap 2kk 3 178 +12 to § MA
o 518 E36 W ® | 535 Mo/ ° 969 05 7 42 to
9/29 2B 8/2 diku /3 a/3 | 7500 490 ma RIOH 9678 B 70 L6z 254 Oto | obium
N4 w52 2695 Mc/s gat, 3.b
10/27 18 8L/ No nf2 700" 57 me No 7 8 8297 0 to
a8 8L/3+ /3 | Tice - %5
317 E16 2695 Mes's «1 to
818 E18 40
10 N ! N 00% ko 8 719 1004 172 5t b 358
/2 Blh WY ° w3 ggoo Mc/s 7 f ! 7 3
r Ret,
10/30 | 3+ sife+  mf2 /2 128 me Bat., 9692 () 1014 13b 2@
8 W3T dia /2 RIH
10/31
. 3.9 db
10/31 28 8L/1+ No w/3 890+ 79 me PCA cont, 4 858 J -1 to
81k W50 2700 Mc/s to 11/02 J -2
nas |1 8/3 an/3 an/3 | wet 250 me RICH 9760 (8) WL 6% 35 o° 20
4 n21 we9 Available Satellite ’ 1
Pioneer
7.5 db




TABLE 2 MAJOR DOLAR EVENTS 1564+ 1968, BASIC DATA

PLANE DATA ST, 1¢ YoRAY
Oadet/008 s Cuset/0as
burae Btert/Max m:n/x-pa Durat/Iwp.
Trps o8 Pajor Astivity pate_ { Start Max ap tim Fosstion | Typa/twp/Durs. § Freq Range Racge Onsat/rax/Qx/K-erge
1964
Hajor R? ovest 400 Hofs seall protoa 315 11553 1600 OTTA 3+ 13%56/1625 1557.5/8 1504,5/8 .
evant, 1608 MIAN L+ 3L/3/9% 30/2 T1:5/1¢
1608 CX 1 2141 ao-z{
1BILHOM 2 L 102 05 VT3
1645 WCYA 2 1»7-m 1605 /4
HAUE 1 10,3 / 3N
KIRA 2¢ 320-180
ueek K
1965
Jmall polar csp shsarptiocn, 2/05 | 1750 1605 240p 2 . 1800/ 1800/
1810 KCWA 2¢ & Lok HOB was 17/2 100/3
1810 CIKX 2 PR 320-100
Y
2241
1966
Fajor «/ hurst at 3000 Me/o reported 137 1029 1045 CATA 1B None Rep, No Obe, No Ous, None Reported,
by HHI and NED, 1109 ATHX 2B
1113 vErp 1B A spectral disgram for this
1123 ONIR 2 M) Ny r27 avent based on 19 single fre-
e KANZ 2B quency bursts 23 Me/s to 9500
=e WEUD 2 He/e shovn Pig.
~e  HUAK 1Y (Inf, Bul, Ko, 20)
Large RP burst reported by NED at 3.5 {1656 1638 HUAX 1N 1638/ 154¢ 1640/ * 4 Rep, None Reported: Prebably bo
3000 Me/s pesk flux mdy be questions 38 OTTA @B 8/1/1¢ $.83 chasrvations,
able but reglon very active and the 1633 CLMX 8N 1IN 60 %23 E7% 310-110
source of the pext, three uvents, 168 WOWA 1B
1653 HALP 8N 647/
1712 8ACP 7 5/2
kpT3Y
{nrge HP burst 3750 M2/s tmportence 32 0337 0344 SIBR 2N 0340/03%* None Rep, Sydney Ovs, Noue Reported. Probably no
3n ?‘ure. 750 Hefs tmpor ? o:h KODA 3B p3N no w21 233 3 8/3/35 ocbservaticns
HAND 3N
o;ua cULo B
Llarge RP burst 3000 Me/s, 3-20 | o924 0055 ATHN 2B 0955/1002 No Obs. o Ous. 0952/0957/-/530
095T ARCE 3B 8/3/25
0957 CATA 2B
0950 ONIR 21 M3 158 N2l EX6
1000 KIEY 38
3003 LOCA 3N
1011 WEND 35
=« KERA )
KANZ 2B
Jmall PCA 1,6 db Onset 0300 UT. 32 | 0u2s 0236 KODA 2 0225/0235 0234/cuLs 0030/cuLo 0220/0238/-/48
#l80 cbserved by 0GO and Imp 8 KITK 28 »oX 109 Neo wh2 sf2+{30 19/1 293/1
satellites 2 WANT 1B 70-250 70-250
- VORO &
Major KF burst st 2700 Me/s (3GMR) 3-30 [ 1241 149 BUAR 2) 1245/1253 1253/8CUL 1307/80UL No cbaervaticus.
1250 WORC 1B 8/3/50 8, 103(
1252 ATHN 28 19-h1 19-41
1255 HUAM o i 106 M08 ES0
1327 HRRS 1N
v 1333 BACP oK
1340 10CA 1N
ICA avent and grest burst st 3750, 7-07 | 0020 0030 HAIE 3B 0025/0026 ooas/cum 0053/BOUL 0025/0042/28/42 s
2700 snd 2400 Mc/s. 0036 L0CK 2N . 8/3/184 36/2 70/3
0041 HANL 2B >2B 139 n35 WS 10-250 20-h1
0043 BACP 2B
OOLT IKZ4 2B o0h2/cuta
0052 CULO 25 J 78/-
10-250
Flare lmprtsnce B, 728 § 2213 2240 Moua 35] Mone Ren, 2338/p0UL 2330/BOUL 22x5/232h/u/~
2305 SACP 3B 13/2 100/2+ decay
2310 MANT 3B 239 156 N36 E33 20-29 19-41
2325 MCKA 3B
2332 HALE 2B
2345 IKoM 28
A
Major RF burat at CM vaveliength. 8-20 | 1522 1527 ATHN 2B 1524/1530 1531/HARY 1527/HARY 1522/1531/70/~
1525 MCHA 3B 8/3+/% 17/3+ 13/3
1530 LOCA 28 ) 3B 78 NeR EOh 150~ 25 320- 50
1530 LOCK 2B
Jouea e, 1o
F +y
333 WEND ﬂ W) h1.22.21
Flare {mportance 3B, great burst st 9«02 | 0341 0551 TACH 3N 0535/0543 0554 .5/3YD Hoos Rep. 0546/0558/601~
3000 fsvd 3750 Mc/s, 0557 MANL 2B 1/3/135 19.5/2
0556 ABST 3B 328 255 N22 w58 250-10
0602 CAPS 38
2603 CATA 3B
0611 CULG BB
Flare importance 38, and major burst 9-04 | 0405 0419 MAFT 3B o4 /012 0413,0/3YD 01013;5/5‘11! Now Rapiotad Rxplorer 33,
at 3750 Fe/a. ' oVo5 HALE ~ S b neo wso ) 8/3/123 28/3 u <5 feak
0431 TACH 2P 250~10
o438 CULs 1M
Impartance N flare. 10-09 | 1045 110 KIEV 31! Nons Rep. Xo Ovs. No Obs. No Report.
2102 WEHD 3N
1105 CATA 28
CAPS 3 »3N 90 N2l E0O
ARCE 2B
OHDR 1F
ATHN 2N
KHAR LN
1(1)
Small PCA with gax, absorpticn ith 1839 1844 5\CP -1 518 w58 1857/~ lione Rep. tone Rep. 1839/1945/5%/
onset ot 0620 UT on 6 Jume, , 1933 HOSS 2 -/1/25 Camplex Structure,
1937 MCMA 28 P2 118
1938 LoCK 2if
2939 SACP 28
=" HUAN 2§
Largs BF Bvst at 2800 and 2700 Me/s. 8/18 | 1902 1912 HALE -ﬂ Nay E69 1958/2021
1958 LOCK 2N 0/2+/61
1958 MCHA «N
2002 2026 HALE 1N 2130/HARV Hoze fep,
2027 SACP 1N 21/2
2056 HALL 1N JIN 2b3 N25 E86
2100 LOCK 2N 2133/cuLo
2105 SACP N 7.5/1
30-300
2]31 2138 SACP N 2120/2133/18/~
2135 MCMA 18 W25 E9L 2120/2131 2134/BOUL
2140 LOCK 2 | 5L/2-/120 23.,2/?
28-4)
H 2215 LOCK 2N
(1) Detail Duts For Major Events Jan thru May 1967. Odven in MBD Report ) Q0.M5
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TABIE 24 RF ACTIVITY ASSOCIATED WITH EVENTS TABIE

Dura. Peak ‘A
1266 L < "~ Obs. Start Peak Min. Flux Min.
1-17 3000 HHID 1010 1110 270 980 +25 to -13
NEDH 1032 1111 175 918
. 3-15° 3000 NEDH 1636.5 1637.1 3.5 L850 -1
2800 ODTA 1636.5 1637.4 3 95
2694 SGMR 1636.3 1637 32 365
3-19 3750 NAGO 0338 0342.8 20 845 «1.2 to ~5.2
3-20 3000 NEDH 0952.7 0955 .8 17 1875 +0.8 to -15.2
3-24 3750 NAGO 0226 0230.7 0 k15 =5.3 to =11.3
3-30 2800 OITA 1248 1250 S 70 500 +1 to =5
2695 SGMR 1245 1249.9  25.25 1550
2690 YENN 1244.3 1247.5  179.5 Great Burst
[ 3750 NAGO 0026 0037.5 33 k730 7.5 to -1
2700 OTTA 0025.9 0037.8 %3.5 2650 ‘
2400 HOUS 0025.5 0037.5 33.5 k20
T-07 3750 NAGO 0059 0102.4 1k 770
4 2700 " OTTA 0059 .5 0103 13 680
2400 1ouUs 0059 0102 Sunset 1200
3752 NAGO 0113 0119.3 36 815
2700 OTTA 0112 0%20 37 770
\ 2400 HGUS Sunset
T-28 3750 NAGO 2214 2221.1 150 415 -19 to -84
#800 OTTA 2014 2218 105 135
8-28 3000 NEDH 1521.4 152 % 59 1000 0 to =16
2800 OITA 1522 152 53 1200
2700 PENN 1521.4 1527.1  108.7 608
2695 SGMR 1521.8 1526.8 95.2 965
9-02 3750 NAGO o5kl 0556 L6 2100 +4 to =16
3000 NEDH 0545.5 0555 115 2300
9-04 3750 NAGO ~OL10 o417.5 517 905 -1.5 to -20.5
10-09 3000 NEDH 1045 1059.6 18 35 <1.h to -5.4
1967 -
1-05 800 OITA 184U 18k 2 T -3
2800 OTTA 1915 1950 195 11
2695 SGMR 1917.7 1941.5 121 13
8-18 2800 OTTA 2120 2129 16 Th0 =7 to =11
2700 PEEN 2119.3 2129 12.6 575
2695 SGMR 2125 2125.9 6.5 90
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TABLE 2 MAJOR SOLAR EVENTS 1964 - 1963, BASIC DATA [CONT'D)

FLARE DATA 3 il 1y X:RAY.
Date Onsat/us, Coset/be,
1967 Dure. Geart/uax Duret/Inp, burst/Isp.
Type of Pajor Activity (contt) | Stare Max Ous tep tien Pesstica | Type/Imp/Dure, | Freq.Rangs Rapae Onsat/Hax/CX/Meergs
Large RP burst at }730 Me/s, 106/} 2346 215) LCr 2B 2342/2346 Noow Rep. Kore nep. 233avalgule
2405 URON « 8/2/86 'omp Jex SLIUCLUre
2410 SRON ol »zB 69 N10 W90
2412 HALL 28 .
2445 LOCK 28
Plare importance 38 /61 A 214) HALZ 3B am/auo Nooe Rep. Kcne Hep. neLe Hepcrted,
20 BOUL 3B 3/7-/38 CULO Observing
21k HOUS 28 338 1Y K12 K35
$202 BOUL 3B
2202 HOU3 28
1968
Major RP buret at 2695 Me/s large 102 | 0518 0523 CR(M 1B 1;1/05?2 0521/¢UL0 Nooe Rep, 0520/0524/100/460
Xersy burst, CUl0 1N 8/'1/51 15/2 kxplorer 33,35
0531 ABJT 1B 218 29 822 £69 3010 He/s
VANI 28
TACH 1N
Major RF burst st 2675 Me/s. w29 | 1507 1539 CAMR IN 1536/1544 1840/RARY Nobe Rep. 1537/1543/12/«
UKL 2B 318 21 Nib E28 8/1s/22 1/3 Explorer 33,35
1540 HUAN 18 30¢-=30
153 1532 CAMR 1« R1e 29 Nlb El2
1562 WP 18
Fltve importance 3B, increased proton 6-09 | 0830 0848 1aTA 2B 0040/1000 Nooa Rep, 0839/ MELS 0834/0901/18%/~
count by mxplorer 35, and ICA absorpe 0850 MANT 2N su;;r 61./3/"’E / /
tion at Alaskap Jeations, 0854 CAM 3B 580+300
%s HIFR 38 1 06 y’
5 HONT 3B »38 170 als Wi 0900/30MR
0857 CATA & 10,3/~
090k EUCA 28 30-10
0905 KHAR 4N
uccL 48
Major burst st 2695 Mc/s and great 7-06 | 0943 O9bl CANR <N 0948/1010 Nope Rep. 0944 ,6/WETS 0941/0950/120%/280
Xeray buret Explarer 33, 35. 0946 3L/2+/32 19,4/3
Solar protons $10 Mev Explorer 3k, 0954 ARCE 2F >IN 87 N1L EB9 5680-300
0955 CATA 1B
7 CAHR 1B
0557 CAPS 28
Importance 3B flare, grest RY burst 7-08 § 1705 1723 HALE 3B 1706/1710 1710/HARY 1708.6/wEIS 1708/3721/150%/320
2695, 2700, 2800 Me}n Oreat X-ray 1725 MCHA 3B 8/3+/205 22/3 36.!4/3/ 1150
burst, 1725 CANR 3N $3B 220 N13 E59 $30-10 300-30
1727 BOUL 3B
1708 HoUT 38 1708,6/WELS 1730/3ARV
1733 VEND 38 36.4/3 15/3
300-30 580-30
Also dkm BOUL and SGMA
Major RF burst at 2695 Mc/s 9+28 | 0of20 o740 CRON 28 0735/0830 Nooe Rep., WEIS Observing o718/0829/13/+
%3% m ﬂ 31/3/150 0640 to 1715 UP Yery slov rise and declive.
0804 ABST 3B
0805 TACH 2N Mo 195 318 £38 o
0806 ONIR o1t
0812 CRON 2B
0815 CATA 28
. 0843 CAPE 28
9 MOWT 28
o740 cron 2B
M jor RP burst 2800, 2700, and 2695, 9-29 | 1616 1621 HUAN 2B 1619/1621 1626/3G4R 1636,2/BOVL 1619//-/490
PCA and Satellite solar pratous. 1623 Hour 28 8/2/59 10/- 13.8/3 Exporer 37, 8-20A%, Event
1623 3ACP @ »2B 9% N16 Ws2 10-30 10-300 uma 12 pioutes, time of
e MOMA 28 v AX o ven,
=- HALE 2B 1526 .6/BOUL 1516/1921; 22/
1626 CAXR 1)) 10/3 Exporer 33, 35, Tes2A*
10-300
Major RP burst at 2695 and 2800 Me/s. 10-27] 1232 1236 CRIM 2B 1236/1241 None Rep. 1307/WELS 1234 /1243 /24
1236 CANR -N 8/3/- Ww/2 f1243/8/57
1237 HIPR 18 3004580
i:i? Chth 2 518 208 s17 £6 | 1235/1335 / /1341/34/
2 1312/BOUL 1307/1341/34/88
1251 CANR -N 8L/3+/190 219/3 Blow rise, slow declipe,
1255 CATA ~B 30-300
. 1303 CANR -N .
1311 CRIM 2B
1240 1321 CANR 2 5/1335 1330/HARY
1323 HIPR &N 133{ /150 33/’
1327 WEND 3B 180 8168 £18 30-580
bo SACP 2B
oo CATA 2B
Great burst 2695, 2800 Me/s. 10-29] 1515 1521 BACP N None Rep. Nooe Rep. 1515.7/WEL3
1558 1603 BOUL 1R MM 73 316 Wb 23.3/3
3605 SACP IN 580300
1516/HARV
31/3
560~300
1516/HARY
22/3
300-30
Importance 3B flare FCA apd solar 10-30| 2339 2356 HALE 3% gm/suss 2359/cuLs 2h02,5/cuL0 2341/2417/h2/228
protoas. 2412 MANL 3B o5k ARE 33k 937 5LiRe/108 6/2 / 35.5/? s fuzf
2433 MITK &% i 30-300 300-30
2400/cuLs
5/2
10-30
Major RF burst 2700 Mc/a, 10-31] 2229 pabls L 1 2asfat 22UT/HARY 2236/230¢,
2302 m!.i ey E\A. Mg HUR L] sux{/sx 8/7/ 36/2308/22/19
2363 Waig m H 5680-30C
2247 /HARY
20,
300-30
Solar protonc and FCA event. 1118} 1027 1030 CATA 1B 1B N21 W89  1028/1029 | 1026.5/WEIS 1026,5/WEXS 1026/1057/110/250
1035 Mowr m} 3/3/86 35.5/3/ 23-5/3/ fros1foles
4c0-1500 40g-1500
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‘L‘ABI'E' 2A RF ACTIVITY ASSOCIATED WITH EVENTS TABIE (cont'd)

Dt

Durse., Peak
1967 (cont'a) b4 Ovs. Start Pesk Min. Flux Min.
10-29 3750 ' NAGO 2343 2346.6 35 1110 .4 to -28.4
3750 NAGO 2Lhg 2515 190 540
11-16 2700 " PENT. 2134 213k4.2 10 26 «8.8
1968
1-02 2695 MANI 0521.4 0522.7 15.6 1728 0 to -8
1-29 2800 OITA 1537 1539 5 450 0 to -1
2700 PENN 1536.3 1538.8 4.3 398
2695 SGMR 1537.9 1538.8 7.9 T10
6-09 2695 MANI 0839.7 0851.4 30 907 +3 to =13
T7-05 2695 SGMR 0942.8 - 0949.8 25.5 860 +5.8 to -7.2
MANI o0941.5 - 09k4.9 12.5 940
7-08 2800 GITA 1704 1712 L3 1380 -11 to =21
2700 PENN 17056 1712.2 32.2 . 990
2695 ° SGMR 1702-5 1712 6.5 1630
9-28 2695 MANT o7k .5 o751.5 12.5 2350 £12 to 67
9-29 2800 OTTA 1616 1621 3k 580 0 to =2.5
- 2700 . PENN 1615.2 1620.6 17.2 hks
2695 SGMR 1615.9 1620, 26.1 750
2800 OTTA 1232 1236 20 570 +i
Lo | 2695 SGMR 1231.6 1236 23.4 700
-27
2800 OTTA 1306.0 1319.5 25 610 +40
2695 SGMR 1306.2 1318.8 28.8 710
10-29 2800 OPTA 1515.7 1523 80 3900 +2
2700 PENN 1515 .8 - 60.8 819
2695 SGMR 1515.9 1519.2 37.k4 6040
10-30 Data Not Available
10-31 2700 PENT ool 2252 1C 570 +8
2257 2301 18 890 -0
11-18 Data Not Available
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TABLE 28 BALIC SOLAR REGION DATA

Ly

SOLAR FROTONS FIARZ DAY PLAGE PIARE DAY JUNSPUT DATA

Date Vag, No

1966 Hedo Ares Posstion oHp Mew Type Position uep Area Spots Type Positioo  long Rexarks

1-17 | MWome Reported, an 3300 3/1947 | 15985  No cbservations 222 288 36 E  Nl9 k28 206 Reported max, sunepot ares
Jun, 1520 323 milMonths at 2323 Jan. 17

Nev |10 ] Classified y on 1/M
Bron 1/21
3»15 [ Nooe Reported. 8au7 5200 n20 E60 3/22.10 | 16000 op N19 E76 237 133 1 H N2y kT3 73 The spot group reached a minimun
° srea 907 milifonths on March 17,
This s the return of 8174, Classified as 8 ¥ or 8y by Mt,
Wilson on the days observed
(except 3/15),

3239 | None Reported. 8207 9700 Ni9 X$9 3/22.0 | 16000  No observations at | 237 14 55 F M8 L7 146 Only one other spot observed on
¥t. Wilsoo, Probe the sun (area 10, at N2B W50),
ably

3-20 8207 8400 N20 k21 3/22:1 16000 By M3 E1L 7 816 56 ¥ KAT Bl 147

3-2k | Ovserved by 060-1 8207 6700 N20 W36 3/22.1 | 16000  No cbservaticos, 237 L6k 1 ¢ NIT Wk 18 Bpot probably ¥ ar 8y
Onset 0250 UT, No Sec.P observations cn March 24
PCA reported onset ar 25,

0300 UT.

3-30 | None Reported, 8223 4300 NZ5 ES2 b/3,8 wooy By N6 ESO 241 761 20 | N Y 336 Spot max. area 4/03/1530, 1323
sillionths, ¥ orBy throughout
disk passage,

7=07 | PCA Reported, 8362 3200 K32 W5k 7/3.4 w5y  BY N3k W45 315 805 36 P ON35 WuT 209 Spot born on the disk st E35.
Orowth very low until the hth.

7-28 { Nooe Reported, 8413 3900 N33 237 1/3%9 | B N34 B26 355 102 3 J ON35 26 207 This small sunspot group reachsy
@ moxioun ares of 137 milliontha

This 48 & return of reglon 8362, ,Hte We reporte ap at 2335 tvo days after the flare.
st 0015 UPr 7/29 The flare occurred approximately
T° east of the J type spot.

8-28 | Riometer 4 db. 8u61 3000 N22 FO9 8/29. | w18 By N22 EO2 386 L L D N23 EC2 184 Spot group max, area 842, m{l-
ootas st 1430 UT 8/31,

9-02 | Hiometer 13 du, 861 3100 n23 wéo 8/29.1 | 16114 B (probadbly) Ko 386 185 23 E K22 w8 163

Ht. ¥, obs, reparted
08/30, through 9/04.

9-04 None Keported. 8461 2000 Nah wek 8/29.1 150k $ wL 386 110 8 D N2} W85 185

16-09 | None Heported. 8530 6400 M2l Vo5 10/2.k | 18043 By N20 W05 420 126 17 C  R22 W03 359 This small sunspot group resched
a maximum area 162 om Oct, &,

¥ (W :

605 | Small PrA reported 8829 2200 3.5 €/o1.3 7 1638 ap 319 %55 162 37 2 J 321 %58 139 Maximim area 279 at 0012, Hay 30,

6/06 by Hultquist,
Max absorptisn 1.1
reported Masley &

Cocdake ,

818 ] tone Reported. 8942 3200 +0 8/26 . | 16466 Mo obs, 8/18 880 East Lizb 8/18 Nek B9o 87 Plage (s & reJurn of 4 plages
that grev together during pas=
sage of the far side of the sunm,

Lad BM Jpot, magnetically complex, The lpm: {8 the return of the
& type 23rd, 25the28th, By vary large spct (154L0) that
28th through 31st. crossed the disk between July

03 and Aug, 4, Reached a max-
imum ares 1668 milijonthe on
July 27 at N28 Ell,

16-09 ] Prevens DIC bav 2034 LOOC 34 10/24,1 | 6523 Be N1l w38 991 A1 3 D NO4 W82 28 Sunspot reached maximum area
chgerved gxplorer 724 midlionths Oct, 27, Classi-
3~ UA(C 10/30, N12 W73 fied § type Oct. 26,

11-16} Fioneer VII re- 9073 7100 3.0 11/19.9 | 16557 3 N0 £3) 1c3¢ 657 36 G NW k34 36 Increased flux Explorer 3k
ported {ncreased %10 Mev started on the lith,
fluxes 0.6 to 70 Mev continued through 23rd.
starting at 2123, N15 E30
HF phage advauce
started 0600 on
Nov. 12,

(1) Detail Data For thjor Events Jan thru May 1967. Given in ED Report 00,1145
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TABLEZB BASICIOLAR REGION DATA (CONT'D)

BOIAR FROTOHS PIARE DAY PLAGR FIARS DAY SUN3POT DATA
Date Bright Hag No
1968 MeMo Ares Post oHp Hev Type Position SACP Area Spots Typs Posftion Locg Remarks
102 | Yo protos imcrease | M5 EiLe -n /9.4 66k0  Br 824 x07 1098 k1 . 7 D 822108 91 Ho cbservations by Ht. W, or Bac.P,
reporied by Ex~ 820 E83 or the 2nd,Position given cn the
plorer 34, 3rd carvected to flare time, other
valuus trom reporte for the 3rd.
Bpot given § olassifiostion on hthe
6th, Max. srea reported Sac.P.,763
milliooths at LTh5 UT oo the 6th,
129 <] No proton ir.iwase 9184 Not syailable, 16670 Ao Hie EMh 1120 1664 39 y N3 B2 15% No sunspot cbservaticns st Bag.P.
reported by Ere N4 220 1/31.0 on Jan 27«89, Position corrected
plorer 34, from Jan, 30 data, Other data
based on cbservations at Rame,
Italy Monthly Bulletin 122, Mt.M.
Teports & § configuration o Jan,
. 31. This i the largest sunspot
group 30 far this 20th cycle.
. ~
.G-09 | Riometer omset 9429 3200 3.0 6/9.0 16847 ¥ 813 W08 1324 07 11 D 84 WOy 246 This seall but complex sunspot
1000, Max 2100 UT group had an area of 176 milliocnths
2db Paxson o the 6th, NHo Bas.P. cbuervation
24b College on the 7th or Bth, Rome gives &
5db Ft. Yukon max, arsé of 373 on the Ath and sn
Exploret 34 caset srea of 271 on the 6th (Rame No,
> 1000 UP 5070). Except for the importance
30 Mev max, 1400 38 flare of tha 9th, The region
> 30 Mav max, 1400 produced cnly 18 minor and sube
510 Mev max, 0600 flares and caly 3) swall or une
June 10 ! confirmed flares,
[& Solar grctons 10 9503 Looo 3.5 7/13.0 § 16678 Be  m3Em 1368 East Lizb 159 Bag,P. sunspot group includes the
. Mev started to arrive ¥10 E8L 16877 ap o3 BBy tvo MG, spots 16078 and 16877,
at Exp. 34 by 1600 UT ) The flare occurs in sunspot 15878,
Protans 60 Mev by the carresponding Rame group mum=
1500 UT. gorl are 5103 and 5102,respectively.
7-03 { A sscond incresse in | 9503 7000 35 7/13.0 | 16878 B R3ESS 1368 ol 26 ¥ N12 EST 158 Busspot max, ares repartid Sag.P,
- counting rate. Ep > N1L E58 16017 J: N1 ES2 1246 willionthe at 1424 UP July 09,
. 10 Mev starts 0600 The Rome combined area on 7/08 at
7/69, Peak ~ 0000,7/11 0630 UT 48 1326 milliohths which
* 48 also the reported maximm, The
combined total area on 7/09 at
0629 UT 4s 1252, In good agreement
with the Bac,P. sres,
9-28 | Mone Reparted. 992 3200 2.5 10/1.4 § 17000 ap 817 E3b 1525 21 8 H 815 E37 178 Sunspot maximum arec 309 mil-
815 E35 lionths, Sept. 30,
9+29 § Protons>100 Hav cb- | 5678 1300 55 9/e5,7 § 16992 ;) Hig why 1507 70 g O WiT W35 €1 Bac. P, Fopirte & vakisem areh of
served by balloon, R W51 ’ 462 millionths on Bep. 22 at W52
Iceland, Start ine UTy The spot group started breake
crease 000-3 at 1700, ing up by 1450 UI on the 27th.
Alsska ricmeters 2000 On the cther band Rome (No. 5197)
UP Mux. Shepherd's ' reports an ares of 708 milliunths
Bsy 1,7 db at 2100 Uis the 20th, breaking up into s
Max, Aluska 3.h db at group of small spots by the 26th,
2140 uT
on r N r ™
10-27 | Newz Reparted. 7600 N ] 816 B 829 . 25 H 815 E) 8pot groupB8 23-26, 6 23 Oct,
. 815 L1 Through Hov, 2.
1029 | Yooe Reparted T100 4,0 8 816 Wik 1719 60 H 815 W12
815 W16
10-20 | FcA 3.9 ab max, Thute § 57ho 7000 4.0 ? 10/28.4 | 17033 < Ho Mt.W. data $ 1568 < 1004 ho B B15 W29 172
betveen 1500 and 1600 § 815 W32 probably §
Oct, 31, incresse in Retysn of 9692
pratons Vels sud OGO«
3. FCA comtimuzd
through 2000 Kov. 02,
10-31 | PCA that started at 6500 3.5 . ' ] 816 Wit Less 43 D 815 W43
1370 UT continusd / - / /
— Nov. 02 with several
resurgences dus to
flares in the region
9740,
11-18 | PCA onset 1050 max. | 9760 1000 3.5 11/11.5 {1 17045  Sunspo’ babhind 1588 Spot behind the West 345 Maximun reparted area 614 at 1501
7.5 db Ft. Cnurchill N19 W86 he West Limb, Linh. Area 345 at Ur Nov, 9 area pearly constant
At 2000 UT Kov. 19. type 8-17th. 1554 tov. 17 Type H. through 13th. No area available
Qbserved Yela, Pi~ 14+)5th,
oneer and 0GO-3. J
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