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ABSTRACT

This paper gives a comprehensive summary of cosmic-ray
intensity observations at high latitudes over North America and
over Australie in the altitude range 550 to 1100 km by means of
Geiger tubes in Explorer VII (Earth satellite 1959 Iota). The time
period covered is October 13, 1959 to February 17, 196L. Of
speclal interest are the observational date on some ég. solar
cosmic-ray évents including major events of early April 1960,
early September 1960, and of mid-November 1960. Detailed study
of the latitude dependence of solar cosmic ray intensity will be
presented in a leter companion paper.

The following 1s a brief tabular summary of the solar cosmic
ray events observed by Explorer VII during the period October 13,

1959 to February 17, 1961:

Approximate Absolute Peak Intensity
of Protons haying E > 30 Mev

Dates
[particles e sec)-lj
November 9, 1959 10
November 30 - December 2, 1959 0.3
January 11-1k, 1960 2
March 18-20, 1960 0.3
April 1-2, 1960 210
April 5-6, 1960 >5
April 28-29, 1960 32
April 29-30, 1960 18
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Dates

May L,

May 5,

May 6,

May 7,

May 13-1k,

May 18,

May 26,

June 1-2,

June )+,

August 12-16,
September 3-9,
November 12-1k,
November 15~19,
November 20-26,

*  Primary peak

1960
1960
1960
1960
1960
1960
1960
1960
1960
1960
1960
1960
1960
1960

Approximate Absolute Peak Intensity

of Protons having E > 30 Mev
[particles ot sec)-lj

Lo
11
13
25
50
0.8
0.8
5
1.3
2
- 250
12,000 to 46,000
11,000
1,800

not observed with Explorer VII.
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I. INTRODUCTION

The IGY composite satellite Explorer VII (1959 Iota),
launched on October 13, 1959, included an instrument prepared by
this department [Ipdwig and Whelpley, l96§7 for comprehensive
study of (a) the lower parts of the inqep and outer radiation
belts, (b) the primary cosmic-ray intensity near the earth, and
(c) the arrival of solar cosmic rays. Table I summarizes the
properties of the two Geiger tube detectors in this instrument
[Ehn Allen and Lin, l96§7.

This paper reports the solar cosmic ray intensity at high
latitudes, both north and south, measured by Explorer VII during
the period October 13, 1959 to February 17, 1961. All data of the
present report were derived from receptions at Iowa City, Iowa, and
Ottawa, Canada, and at the NASA stations at Blossom Point, Maryland,

and Woomera, Australia,




II. METHOD OF ANALYZING DATA

The method of analyzing data used in this paper is similar to
that previously reported [Yén Allen and Lin, 196§7.

It has been found meanwhile by examination of counting rate
data under high intensity conditions during the November 1960 solar
cosmic ray events and during passages through the inner radiation
zone that the apparent counting rate of the 112 G.M, tube saturated
at a considerably lower value than that found by Ludwlg and Whelpley
ZI96§7 in pre-flight calibrations. The apparent counting rate of
the 302 tube 8lso saturated at a lower value. Since the 302 tube
has a considerably smaller geometric factor than that of the 112 and
gince the additional shielding of the 112 has little effect in
sbsorbing the radiation encountered in the lower edge of the inner
zone near the equator it was possible to construct an approximate
curve of apparent rate vs true rate of the 112 by using in-flight data.

This curve was then checked and refined by an extended study
of the characteristics of the spare flight unit of the Explorer VII
apparatus. The significant variables were found to be the supply
voltage to the amplifiers, pulse formers and scaler (nominal value
6.5 volts), and separately the high voltage supply for the G.M. tube

(naminal value 700 volts). The following are sample results:




Circuit Voltage High Voltage Saturation Counting
Rate of 112 Tube

4,05 volts 630 volts 305 counts/sec
5.35 630 385
5.20 640 515
6.00 700 930

Full characteristic curves of apparent vs true counting were run
for each of the above conditions to correspond to various flight
conditions (Figure 1).

An additional check on the validity of this procedure was
that the laboratory value of the saturation counting rate of the
302 automatically agreed (approximately) with its flight value for
the same supply voltage conditions in the laboratory tests that
mark the saturation rate of the 112 do so.

The saturation counting rate of the 112 G.M. tube as observed
during passages through the inner zone showed a systematic depen-
dence on local time with a maximum at 08:00 local time, a minimum
at 19:00 local time, and a maximum-to-minimum excursion of
60 counts/sec out of a total value of about L0OO counts/sec. This
effect is presumably due to a combination of the effects of the
state of charge of the batteries and the temperature.

It is felt that a reasonable level of confidence can be

placed in the revised curves (Figure 1) of the relation of apparent




counting rate to true counting as obtained by the above method.

Most of the data of the present paper required no dead-time
correction and are, therefore, independent of the above discussion.
Only the high counting rate data of the early April 1960 and mid-
November 1960 events are significantly affected. Previously pub-
lished absolute intensities for the April 1, 1960 event are

corrected herein (see pertinent section of Chapter III).

The data of the present paper are those obtained when the
satellite was at or near the highest dip latitude which it reached
(orbital inclination 50.4° to equatorial plane). In this way there
are obtained counting rates having the smallest possible contribu-
tion from trapped particles in the outer zone. This contribution
is further subtracted in order to obtain the net counting rate due
to penetrating particles (i.e., cosmic rays, in contrast to the
soft radiation of the cuter zone) by the following technique:

(a) A large body of observations of the counting rates of the

112, N..,, and of the counting rate of the 302, Né , were

112 02

assembled for quiescent (non-solar event) conditions and for

the highest available dip latitudes.



(v) To any extent necessary these data were corrected for dead

| * *
| time to yleld the respective true counting rates Nil2 and N302'

(For data shown in Figure 2, the dead time corrections were trivial.)

* *
(c) Then a plot vas made of N ,, Vs N302 (Figure 2). From this

* *

plot it is seen that NilE is a linear function of N302
* *

Néoe-é Zero, NilE approaches 1k4.3 counts/second. Since the ratio

and that at

of geometric factors (Table I) for penetrating particles (e.g.

*
ordinary cosmic rays) is 13.3 an Nile = 14.3 corresponds to

* *

NSOE = 1.08. Hence, the intercept at Néoe = 0 is taken as the pure

i cosmic ray rate of the 112 tube. The equation of the curve of

- Figure 2 is
- N = 14.3 + 0.119 N
112 = 1He3 0.1 Ny
X
N - 14.3
or ( —légif————— ) = 0.119.
N

302

This ratio is similar to that usually observed in the soft radiation
region of the outer zone, thus further supporting the belief that
Figure 2 can be used reliably in subtracting tﬁe contribution of
soft radiation to the rate of the 112, It is, of course, evident
from the latitude dependence of the counting rates of the two tubes
that the time-varying outer boundary of the outer radlation zone is
the principal cause of the variation of counting rates at high

latitudes. The use of Figure 2 makes it possible to considerably



increase the sensitivity for the reliable detectlon of solar
cosmic rays. When N;OE is less than, say 100 counts/sec, one can
clearly detect an intensity of solar cosmic rays as low as
2 particles (cm? sec)-l (having energies greater than 30 Mev
(for protons)). It is probable that one could improve this
detection capability by an order of magnitude with a satellite
passing over the polar caps.

Two examples of the use of Figure 2 follow:

In the pass which covered from 0720 to 0736 UT on November 18,
1959, the position of observation was chosen at 0729.5 UT
(Figure 3 and Table II). NéOE’ the apparent counting rate of the
302 Geiger tube, 1s 17 counts/sec and NilE’ the apparent counting
rate of the 112 Geiger tube, at the same time is 16 counts/sec.
From the curve of apparent counting via true counting rate for
the 112 Geiger tube (Figure 1), one finds the true coﬁnting rate
N:lE’ corresponding to Ny, = 16 is also 16. This is shown in
Table II. By Figure 2 and the above discussion, the estimated
contribution of soft trapped radiation in the outer edge of the
outer zone to the counting rate of the 112 1s
A NilE = 0.119 N§02 = 2 counts/sec. The net true counting

rate due to cosmle radiation is taken to be

H¥ *

*
N = Njp- AN, = 14.0 +1.0 counts/sec.



On 17 June 1960 in the pass which covered from 0542 to
0557 UT, the time of observation was chosen at 0551 UT (Figure k4

X%
60 and = 20 from which N

NéOQ NilQ 112

can be inferred as sbout 13 + 1.5. The error was estimated from

and Table II) at which

]

(a) the fluctuation of Nilz near the vicinity of the observation

*
position, and (b) how large the correction term z&Nilg was.

During large solar cosmic ray events there is an important (or
perhaps dominant) contribution to N§b2 due to penetrating particles
in addition to normel cosmic rays. Fortunately in such cases there
is usually an accompanying depletion of the outer zome (cf.

Van Allen and Lin, 1960) such that the correction for trapped
radiation may be negligible. In solar cosmic ray events for
intermediate size (say 20 times normal C.R. intensity) the final
value of NiiQ is determined by a two stage iteration process

*
-- i.e,, by first using Figure 2 to find A Nilz’
* *

(N'l12 - A NilQ) and the relative geometric factors of the 112 and

then taking

*
302 to estimate the penetrating contribution to N302’ then using

*

Figure 2 again to get an improved zsNilg and thereby an improved
N**
112°



ITI. OBSERVATIONAL DATA AND DISCUSSION

A, Normal Cosmic Ray Intensity.

During the period of observation the average net counting

*
1

latitudes over North America and Australia by Explorer VII was

*
rate Ni o due to galactic cosmic rays as observed at the highest
about 14.5 counts/sec (cf. Table II). This rate corresponds to an

amnidirectional intensity at the altitudes of observation

J, = 2.0 particles (cm? sec)-l .

It is, of course, well known that such a measurement cannot be taken
to represent the interplanetary cosmic ray intensity for the follow-
ing reasons:
(a) the solid earth blocks a substantial fraction of
4 v steradians.
(b) the magnetic influence of the earth may not be
negligible even at these high latitudes.
(¢) there is doubtless a contribution due to cosmic
ray secondaries produced in the atmosphere (cosmic
ray albedo).

B. November 9, 1959 Event (Table II).

The first case during the observation period of Explorer VII

Rl
that NilE exceeded 20 counts/sec was on November 9, 1959 at about




1051 UT during the pass which covered the period 10k2 UT to 1058 uT,
¥
N was 30 + 5 counts/sec. During the following pass which

112
covered the period 1230 UT to 1240 UT on the same day, the counting
rate curves of both the 112 and the 302 exhibited concatenated
bumps in the high latitude portion of thelr counting rate vs time
curves in the region where both curves usually exhibit valleys.

The bumps were narrower in time extent than for usual solar cosmic
ray cases (and therefore corresponded to a high latitude threshold).
At the highest value of latitude,

*
= 107 and N 0. The

*

N0 12 =7
resulting N;;E = 85 + 9 counts/sec. Hence the radiation being
detected was considerably harder than typical outer zone radiation
but considerably softer thean that in & typical solar cosmic ray
event.

Aftef subtracting the contribution from cosmic rays, a net
intensity of 10 (cm? sec)-l is found from the 112 data at the
highest latitude at 1234,7 UT, on the assumption that the particles
being counter are directly-penetrating ones (e.g. protons of
E > 30 Mev) and are not non-penetrating electrons which are being
detected via their bremsstrahlung. The latitude dependence leaves
1little doubt that the primary radiation must consist of charged
particles.

Other interesting aspects of thils event are that no associated

geomagnetic disturbance was reported and that no plausibly re-
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sponsible sclar disturbance has been ldentified.

c. November 30 - December 2, 1959 (Table II).

On November 30, 1959 a flare of importance 3 was observed at
Sacramento Peak beginning at 1722 UT and ending at 1904 UT at the
location NOB EO6 /Compilations of Solar-Geophysical Data/.

Explorer VII data showed an increased counting rate of about
10% ~ 20% sbove normal cosmic ray intensity in early December 1;
a similar increese was also observed during late December 1 and
early December 2, The intensity had returned to normal by early

December 3.

D. January 11-14, 1960 Event (Figure 11, Table II),

At 2040 UT on January 11, 1960 the beginning of a solar flare
of importance 3 at the location N3 KO3 was observed at Lockheed
Observatory [gompilations of Solar-Geophysical Dat:7. The flare

ended at 2355 UT.

o
112
was 14 (which is the normal cosmic ray value), and at the middle of

Explorer VII showed that at the middle of January 10,

January 11, which is before the solar flare was observed, Ni;E was
about 17, an increase of about 20% above normal. At about the middle
of January 12, N:;E was 27, corresponding to an excess particle
intensity of 2 (cm? sec)_l. Thereafter, the intensity decreased
gradually, and was back to normal by about the middle of January 15.

This small increase in intensity and long decay time were supposed
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to be due to the location of the flare on the sun, according to the
model of sun-earth magnetic field suggested by Obayashi and Hakura

[To60]

E. March 18-20, 1960 (Tsble II).

An i A
increase ll2

ray value was observed from Explorer VII data. The increase, which

of about 10% ~ 20% above the normal cosmic

does appear to be significant, has not been identified with any

other phenomena.

F. April 1-2, 1960 and April 5, 1960 (Figure 12, Table II).

A full report on these events has been given previously by
Van Allen and Lin [i96§7 including the report of a 24% Forbush
decrease during the early morning of April 1. |

An improved estimate of the maximum intensity on April 1 has
been made with the help of the set of laboratory curves (Chapter II
and Figure 1) of apparent rate vs true rate of the 112. The
choice among the family of curves to be used was made by finding
the flight saturation value of the 112 in nearby inner zone
passes at a similar local time. The saturation value adopted was
340 counts/sec.

*¥%
The resulting value of N

112 at about 1023 UT on April 1 was

1600 counts/sec. This yields

Iy 220 + 30 (cm? sec)_l



for the omnidirectional intensity of solar protons of energy greater

than 30 Mev. At the same time the counting rate of the 302 yields
J0 = 210 + 20 (cm? sec)-l

of protons of energy greater than 18 Mev. The combination of these
two results indicates that the spectrum was not rising appreciably
between 30 and 18 Mev and hence invalidates the earlier spectral
remark of Van Allen and Lin /pp. 3001 top of column 2, 1960/.

The peak intensity of the April 5-6 event was not observed by
Explorer VII, At sbout 1000 UT on April 5 the omnidirectional
intensity of protons of E > 30 Mev was 5 (cm? sec)-l.

G. April 28-30, 1960 (Figure 13, Table II).

Three important flares were observed during this period. The
first occurred at sbout 0130 UT on April 28 (Hawaii Observatory),
the location of the flare being S05 E3h. The satelllte data show
a slight increase from normal cosmic ray intensity at about
0323 UT, Then there were no data until 1920 UT (Figure 5), but
from the observed time history of the event (Figure 13), it appears
that the peak of this event was not observed with Explorer VII.

The proton omnidirectional intensity with E > 30 Mev at 1920 UT |
was about 32 (cm? sec)-l. The intensity decreased monotonically
with time to gbout 03 UT on April 29. The increased counting

rates shown in Figure 13 during late April 29 and early April 30




13

were presumably due to flares beginning at 0107 and ending at 0230
at N12 W20, and also beginning at 0612 and ending at 0822 on
April 29 at the location of N5, W20 (cbserved at Lockheed and
Capri S respectively) [Eompilations of Solar-Geophysical Dat:7.

H. May 4-8, 1960 (Figure 13, Teble II).

On May 4 polar cap absorption began at 1044k UT /Teinbach/.
The flare which was apparently responsible for this event began
before 1020 UT on the west limb of the sun, and was observed at
Thule, Greenland.

The event at around 1100 UT was of very short time duration
and was not cbserved by Explorer VII due to the absence of a
suitable pass during the event. Explorer VII data show an

112
1700 UT the omnidirectional intensity was gbout 16.5 (cm? sec)_l

*%
increased N at 1516 UT and at the following pass at about

which was about 8.3 times normal cosmic ray intensity. Balloon
observations by Winckler, Mosley, and May'1196i7 were obtained

at the same time (1700 UT) the excess ionization rate at 6 g/cm?
atmospheric depth was about 25% above the normal galactic cosmic-
ray background ionization rate at that altitude. Explorer VII
data show peak intensity for this later event on May 4 during

the pass covering 1837 to 1848 UT (Figure 6). The omnidirectional
intensity for protons with E > 30 Mev was about 40 (cm? sec)-l.

The next and subsequent passes show a steady decrease of intensity
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up to about 0040 UT on May 5. Then there were no data until about
1450 UT on the same day. The balloon cbservations showed the

decay of the event from 1700 on May L4 to 0200 UT on May 5. Thus
the peak intensity shown by Explorer VII at 1830 might not
correspond to the maximum intensity of the May 4 event; the maximum
intensity apparently occurred between 1700 UT and 1830 UT. There
is a striking level of general agreement between the satellite-and
balloon measurements on the time history of the event. From the
112 the omnidirectional intensity of protons with E > 30 Mev

was about 4O (cm? sec)-l at 1842; and from the 302, the omnidirectional
intensity with E > 18 Mev was about 52 (cm? sec)_l.

A thorough study of the spectrum of solar protons (and of
solar alpha particles) during a balloon exposure of nuclear
emulsions in the period 1700 UT May 4 to 0200 UT May 5 has been
reported by Bilswas and Freier Zi96:7. The average differential

(1.0 +0.3)

number energy spectrum dN/dE = const E was found for

250 < E < 1000 Mev for protons.

Between 0040 and 1430 UT May 5 there were no satellite

*

*
observetions. Ni12 was about 35 at 1452 UT on May 5 and increased

with time. At 1819 UT there was an apparently maximum value of
x¥

NilE = T7, corresponding to an omnidirectional intensity of

9 (cm? sec)_l, after subtraction of the galactic cosmic ray back-

ground. On May 6, at about 184k, Explorer VII reported another
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*%
value of Ni12 equal to sbout 110 counts/sec, which corresponds to

about 15 particles (cm? sec)—l. After subtracting the cosmic ray
background of 2 it gives the proton flux of about 13 (cm2 sec)_l,
On May 6 a flare of importance 3+ was reported at Sacramento Peak
beginning at 14Ok UT at S10 EO8 /Campilations of Solar-Geophysical
Iat:7. This flare was also observed at several other stations and
is presumed to be the cause of the May 6 solar cosmic ray event
/see Leinbach, 1960/.

On May 7 no flare with importance more than 1 was observed.
However, Explorer VII data show an increase of intensity and at

*

about 2100 UT the peak value of NiLE

27 (cm? sec)-l absolute omnidirectional intensity. After subtracting

was 195, corresponding to

the cosmic ray background of 2 (cm? sec:)"l the solar proton intensity
was 25 (cm? sec)'l. The intensity decreased thereafter and returned
to normal by about 20 UT on May 8.

I. May 13-1L4, 1960 (Figure 13, Table II).

The next Increased intensity was observed on May 13. The flare
which was supposed to be responsible for this event was observed by
several observatories /Compilations of the Solar-Geophysical Data/
at about 0522 UT and of importance 3+ at the location of approximately
N30 W6k. Unfortunately the first pertinent data from Explorer VII
were not received until 1330 from the Woomera station, which showed

*¥
an NilE of 58. The next pass showed the highest cbserved value of
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*¥%
Nilz’ namely 370, corresponding to a proton intensity of
50 (cm? sec)_l at 1512 UT. This result was confirmed by the

Woomera station which also showed the decline of intensity during

the next pass covering the time 1652 to 1705 UT (Figure 7). The

*
12

at this time the subsatellite point was wt 75.5 degrees dip angle,

pass over North America nt about 2112 showed that Ni was 25 but
compared to the previous pags over North America at about 1927 with
dip angle of T8.3 degrees. Hence the rapidity of time decay was
probably less than would appear st first glance. The value of

Ni:a was back to the normel velue of about 14.5 counts/sec sometime
before 1600 UT of Mey 15.

J. May 18 and May 26, 1960 (Figure 14, Table II).

On May 18 after 1200 UT an increase of about 40% above the
normal intensity was observed by Explorer VII, About the same amount
of 1ncrease was observed around 12 UT on May 26.

K. June 1, 2 and 4, 1960 (Figure 14, Table II).

On June 1 a flare of importance 3+ was observed at Capri S
Observatory, starting at 0824 UT and ending at 1340 UT at the
location of about N8 E46 /Compilations of Solar-Geophysical Data/.
A slightly increased intensity Ni;e = 18 was observed by Explorer
VII at 1021 UT, about two hours later than the beginning of the

flare. The pass previous to 1021 showed normal intensity. Thus
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the solar protons began arriving at the earth sometime before

*¥
1020 UT. The highest value of NilQ

51 counts/sec at 1205 UT, corresponding to a solar proton intensity

during the event was

of 5 (cm? sec)-l with E > 30 Mev. During the middle of June 2

X

Ni12 was 22 counts/sec, corresponding to a solar proton intensity
2 -1 X%

of about 1 (ecm” sec) . By 1120 UT on June 3 Ni12 had returned to

its normal value.

Again at 0900 to 1230 UT on June 4, was high, being ebout

N**

112
*%

21 counts/sec, and by about the same time on June 5, NilQ was

normal .

L. August 12-16, 1960 (Figure 15, Table II).

On August 12, 1960 at 1924 UT a flare of importance 3+ was
observed at Hawali at the location of N22 E27. The flare ended at
2042 UT, Explorer VII had only one pertinent set of observations,
at about 1240 UT on August 12. Ni;é was 29 counts/sec, corresponding
to a solar proton intensity of 2 (cm? sec)—l. On August 13 during
0850 to 1220, the intensity was 1.3 (cm? sec)“l and on the following
day, during 0820 to 1010 UT, 0.8 (cm? sec)-l. On August 15, about
1130 UT, the excess intensity was slightly higher than 0.8 (cm? sec)—l.

**
On August 16 N o vas ebout 15% to 20% above normal. On the following

X%
day Nil2 was back to the normal intensity.
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M. September 3-9, 1960 (Figure 16, Table II).

One of the most interesting serles of observations was made
during this period. On September 2, two flares of importance 3 were
observed wilthout being accompanied by Type IV radio emission, and
on September 3 a flare of importance 3 began at OOLO at N17 EQO.

This latter flare was accompanied by Type IV radio emission and is
presumed to have been responsible for the emission of the observed
particles. Balloon observations were made at Minneepolis ZEhavsar,
Mosley, and May, Phys. Rev. Letters 19627 on Septembe; 3+ Rocket
observations were also made Zzhvis, Fichtel, Guss, and Ogilvie,
Phys. Rev. letters 196:7. Unfortunately, there were no simultaneous
data from Explorer VII for direct comparison with their results.

During three passes at 0037, 0221, and 2322 UT, on September 3,
N;;E was 12 +2, 10 + 3, and 1000 counts/sec, respectively. There-
fore the time at which solar protons arrived near the earth was
after 0221 and before 2322 UT. From our data the peak intensity
was observed at 0155 and 0337 on September L4 (Figure 8). Ni:e was
about 1800 counts/sec, which corresponds to a solar proton flux of
250 (cm? sec)-l with E D> 30 Mev. A very interesting feature of this
event is its very slow decay. If one assumes that the peak intensity

observed by Explorer VII was the maximum intensity of this event,

then the time width of this event at half-intensity exceeds eight
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hours, being much longer than that of the April 1 event.

N. November 12-28, 1960 (Figure 17, Table II).

¥
At 2300 UT of November 12, the peak intensity of Ni observed

12
by Explorer VII was between 85,000 to 330,000 counts/sec (Figure 10).
There were two passes earlier than 2330 UT. Their N:;e were
16,000 + 5,000 and 32,000 + 10,000 at 2101 UT (Figure 9) and at
2245 UT respectively.

The ground observation of November 12 and November 15 events
were reported by Steljes, Carmichael, and McCracken 129627.

On November 12, the two distant peaks of the neutron monitor
data (about 1600 UT and 2000 UT) were very well explained by the
model they used, According to their observational results and
explanation, both counting rate enhancements on November 12 were
due to cosmic-ray production in the large flare which started at
1320 UT on November 12.

When we compare the peak intensity of Explorer VII at
2330 UT to the second peak of the neutron monitor data, the peak
of Explorer VII data lagged behind by sbout 3 1/2 hours. Since the
detection of neutrons on the ground implies arrival of high energy
particles, the lower energy particles laegged behind the high energy
particles.

At 2330 UT on November 12 the proton (plus a-particle)

intensity was between 12,000 and 45,000 (cm? sec)-l. The upper
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limit of the péak intensity was determined by the 302 Geiger tube,
since the 112 Geiger tube was driven far beyond its saturation
value, namely into a portion of its calibration curve which lnvolved
substantiel uncertainty, For the November event, apparent fluctua-
tions of Ni;Q in Figure 17 are in large part due to differences in
the latitudes of observation. The successive entries do not provide
a homogeneous series of cobservations from which the detailed time
history of the intensity can be simply determined.

| For geographic latitudes north of sbout 48° N at 1000 km
altitude over the polar caps it is of interest to note the time-

integrated omnidirectional intensity.

16 Nov.
I Jat . 2x 107 e .

12 Nov.
This result /J. A. Van Allen, Private Cammmication/ may be
compared to the one year integral of galactic cosmic ray intensity

in interplenetary space [Van Allen and Frank, 1959/

! (3) _at = 6x107/en® .

o‘c.r.
One Year

The intensity enhancement on late November 20 and early
Novenber 21 (Figure 17) observed by Explorer VII was apparently due

to the flare started at 2055 + 10 UT on November 20 at a solar
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longitude some 120° N of the center of the solar disk, which was
predicted by Carmichael, Steljes, Rose, and Wilson Ehys. Rev.
Letters, 1961/. Their postulate was strongly supported by Covington

and Hervey /Phys. Rev. Letters, 1961/.
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