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79.

80.

81.

Gleissberg, W.,
THE CHARACTER OF THE NEXT SUNSPOT MAXIMUM,
Zeitschrift fur Astrophysik, Vol. 49, 1960, pp. 25-29 (In German).

The probability laws of sunspot variations, which have yielded
successful predictions for the last two sunspot cycles, lead to the
conclusion that the next sunspot maximum will very probably be weak.
For, it can be expected with a probability of 0.95 that, during the
next 11-year cycle, the smoothed monthly averages of the relative
sunspot numbers will not exceed 87.7.

Gleissberg, W.,
ON SOLAR ACTIVITY BEFORE 1750, Naturwissenschaften,
Vol. 47, 1960, p. 197 (In German).

Chernosky and Hagan recently adjusted Wolf's annual averages
of the sunspot relative numbers for the years 1700 to 1748. Based on
this work, and using the 80-year cycle and Waldmeier's relation
between rise time and maximum height, the author obtained
improved maxima and minima of the solar activity.

Gleissberg, W.,
STUDY OF THREE EIGHTY-YEAR CYC LES OF SOLAR ACTIVITY,

Zeitschrift fir Astrophysik, Vol. 55, 1962, pp. 153-160 (In German) .

The annual averages of the Wolf sunspot relative numbers for
the last twenty-four 11-year activity cycles (with three 80-year
periods) are reviewed and analyzed. The author notes the following
regularities: intensity and asymmetry of the 11-year cycles
increased, the rise time of the sunspot curves decreased, and the
depth of the maxima increased. This seems to indicate the
existence of a third, very long period of solar activity. No temporal
change in the decay time of the sunspot curves and in the time
interval of two 11-year cycles was found.

Gleissberg, W.,
PROGRESSIVE CHANGE OF SOLAR ACTIVITY, Sterne, Vol. 39,
1963, pp. 107-110 (In German).

The 32 solar activity cycles since 1610 were divided in four
groups of eight cycles each, and the average duration of increase
and decrease of each group was determined. It was found that the
rise time decreases steadily, corresponding to the increase of the
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The 169-year sunspot period discussed by Anderson (see item 6),
which is based on the very close coincidence of the periods from
1749 to 1785 and from 1918 to 1954, was used in Leopoldville
successfully as basis for ionospheric predictions. After establishing
numerically the correlation of the dates from April 1954 to
October 1958 with those 169 years earlier (today = 1,527 ~ past - 13.4),
monthly predictions are made for the interval January 1959 -
December 1967.

Heuseler, H.,
ON THE PERIODICITY OF THE SOLAR ACTIVITY, Deutsche
Vereinigung der Sternfreunde, Nachrichten-Blatt, Vol. 15, 1965,
pp. 102-104 (In German) .

Statistics are given of the spots during the cycles from 1749 to
1964.

Howard, R.,
ON THE RELATION OF MAJOR SOLAR FLARES WITH CHANGES
IN SUNSPOT AREAS, Astrophysical Journal, Vol. 138, 1963,

" pp. 1312-1313,

An inspection of all the Greenwich sunspot penumbral areas
for those solar flares which generated cosmic-ray increases during
the years 1942 to 1962 indicates that, in each case, the associated
spot-group decreased in area from the day before to the day after
the flare. A study of the Mount Wilson magnetic-field data for the
flares of 28 February 1942 and 25 July 1946 shows that there was no
appreciable change in the measured field strengths from the day
before to the day after the events. The effect of a major solar
flare seems equiva'ent to a rapid aging of the spot group, and this
is a characteristic which does not apply to all flares.

Huttly, A. N.,
A REVIEW OF RECENT INVESTIGATIONS INTO SUNSPOT CYCLES,
Marconi Review, Vol. 20, 1957, pp. 117-129,

A critical review of some recent (1939 to 1956) papers on
sunspot cycles. A selection of papers was made which typified
the many different approaches to a means of forecasting sunspot
numbers. In addition to the papers under review, a short list of
other references is included while still more references can be
found from the quoted papers themselves. A short note on the
behavior of the present sunspot cycle is also given.

e — ——



107. International Colloquium,
SOLAR RADIO EMISSION » Akademie der Wissenschaften, Deutsch "
Monatsberlchte, Vol. 7, 1965, pp. 111-131,

Resumes are given of the papers presented; several of these
had been published earlier, the others were published subsequently.

108, Jonah, F, C,,
SOLAR ACTIVITY CATALOGUE FOR THE NINETEENTH SOLAR

CYCLE, American Geophysical Union, Transactlons, Vol. 45, 1964,
pp. 626-627.

This article is a resume of a Paper presented by the author
at the Western National Meeting of the American Geophysical Union,

held at the University of Washington, Seattle, December 28-30,
1964,

109. Jose, P. D.,

SUN'S MOTION AND SUNSPO

TS, Astronomical Journal, Vol, 70,
——omical Journal
1965, pp. 193-200.

An investigation disclosed that the variation in the motion of the
sun about the center of mass of the solar system has a periodicity of
178.7 years. The sunspot cycle is found to have the Ssame period.

110. Kashirin, G. F. and Rodionov, A. v, ,

THE FLUCTUATION INDICES OF SOLAR ACTIVITY, Lvov
University, Astr. Obs. Tsirkulyar, Nos. 37-38, 1962,
PP. 56-58 (In Russian).

Not abstracted.

111, Kashirin, G. F., /
THE FINE-STRUCTURE OF THE LATITUDE DISTRIBUTION OF

THE SUNSPOT GROUPS, Lvov Unlverllg, Astr, Obs. , Tairlmlxnr. }
Nos. 37-38, 1962, pp. 96-98 (In Russian). |
Not abstracted.

112.  King-Hele, D. G.,
PREDICTION OF FUTURE SUNS

POT CYCLES, Nature, | ndon,
Vol. 199, 1963, pp. 226-227.
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primary, quantities. The method of superposing periods is
unsuitable for research into the periodicity of sunspots, because it is
contrary to the physical character of the relative number and total
area of sunspots. The application of other statistical methods is only
useful if they proceed from a physical analysis of the problem under
examination and from the material which is elaborated. Further
research into the periodicity of sunspots will be justified only if
physically-substantiated characteristics of sunspots are used, as, for
instance, the frequency of sunspot formation and the average importance
of sunspots (quantities the examination of which has already resulted
in important physical conclusions), or the magnetic properties of
sunspots, etc. Further research, restricted ouly to relative numbers
and total areas of sunspots, will finally lead to stagnation in this field
of solar research.

Kopeckfr, M.,

THE DEPENDENCE OF THE AVERAGE IMPORTANCE OF SUNSPOT
GROUPS ON HELIOGRAPHIC LATITUDE AND THE PHASE OF THE
11-YEAR CYCLE, Astronomical Institutes of Czechoslovakia, Bulletin,

Vol. 13, 1962, pp. 63-67.

Comparison of the "Butterfly Diagram" with the course of the
diurnal average area of the spot groups shows considerable differences
in the activities of these physically different characteristics during
the activity cycle. It is further shown that the existence of Becker's
second spot zone cannot be considered as yet to be definitely proven.
The conclusions are summarized.

Kopeckf, M.,

PHYSICAL INTERPRETATION OF THE 80-YEAR PERIOD OF SOLAR
ACTIVITY, Astronomical Institutes of Czechoslovakia, Bulletin,
Vol. 13, 1962, pp. 240-245.

A complete review is given of all parameters of solar activity
that have been proven to be subjected to the 80-year cycle, and the
numerical values of these parameters during 11-year cycles 12 to
18 are tabulated. It is possible to explain some phenomena of the
80-year cycle in the frame work of Allen's spot theory (see item 2)
by assuming that the cross section of the spot-generating magnetic
toroids is subjected to an 80-year variation, while the magnetic flux
remains constant. The variation is caused by changes in the gas
temperature and the external gas pressure.
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133. Kopeclq;, M.,
ABOUT THE PERIODICITY OF THE FREQUENCY OF FORMATION
AND AVERAGE IMPORTANCE OF THE SUN-SPOT GROUPS,
Rise Hvezd, Vol. 43, 1962, pp. 90-92 (In Czechoslovakian).

Not abstracted.

134, Kopecky, M. and Kuenzel, H.,
THE HETTOGRAPHIC DISTRIBIUTION OF SUNSPOT GROUPS
OF DIFFERENT CLASSES IN THE I8TH ACTIVITY CYCLE,
Astronomische Nachrichten, Vol. 286, 1962, pp. 193-195
(In German) .

The sunspot areas are represented by lines of equal, mean spot
area in a latitude-time diagram for the epoch 1944 to 1950. This is
compared with the percentage distribution of spot groups of
classes A, B, and E, F, shown in two other diagrams. It is found
that the areas with greater than average spot area coincide with
areas with greater than average spot concentration of spot-groups
of the classes E and F. Spot groups of the classes A and B show,
on the average, lesser concentration in the same areas. The
findings are discussed.

135, Kopecky, M.,
ON BABCOCK'S DERIVATION OF SPORER'S LAW, Astronomical
Institutes of Czechoslovakia, Bulletin, Vol. 14, 1963, pp. 231-234,
Correction of an error of Babcock's in the derivation of Sporer's
law (see item 9) makes it possible to explain by his model not only
the migration of spot zones toward the equator but also their

spreading toward the poles during the initial phase of the 11-year
cycle.

136.  Kopecky, M., f /
ON THE QUESTION OF THE REALITY OF AN 80-YEAR PERIOD
OF THE AVERAGE IMPORTANCE OF SUNSPOT GROUPS,

Astronomical Institutes of Czechoslovakia, Bulletin, Vol. 15, 1964

pp. 44-48,

Measurements made at Greenwich Observatory of the areas of
sunspot groups in cycles 15 to 18 were analyzed by the author
in order to distinguish between a possible systematic variation ;
of the detection threshold for small groups in these observations !

and a real variation of the average area of these groups. The latter
phenomenon was confirmed.
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138.

139.

140.

Kopecky,

HYDROMAGNETIC HYPOTHESES ON THE 80-YEAR SUNSPOT

PERIOD, Astronomical Institutes of Czechoclovakh. Bulletin, Vol. 15,
1964, pp. 178-186.

Beginning with the hypotheses of Allen (item 2) and Babcock
(items 9 and 10) and of the 22-year solar cycle, the author discusses
the different, possible explanations for the coming about of the
hydromagnetic properties of the sun.

Kopecky, M.,
THE PERIODICITY OF THE SUNSPOT GROUPS, Advances in

Astronomy and Astrophysics, Vol. 5, 1967, pp. 189-266.

The contents of this extensive survey are as follows:

VL

Introduction

. Resolution of the Wolf Number and the Spotted Area into

Primary Parameters

. Methods of Determining the Number of Spot Groups Formed

and Their Important Characteristics
Time Behavior of the Number of Spot Groups Formed and
Their Average Importance

. Formation Frequency of Spot Groups and Their Importance

in Dependence on Heliographic Latitude
General Conclusions
References

Kotov, V. A., Gudzenko, L. I., and Chertoprud, V. E.,

ON THE SYNCHRONIZATION OF SOLAR ACTIVITY, Astronomicheskii
Tsirkulyar, 8.8.S.R., No. 331, 1965, pp. 1-2 (In Russian).

An interpretation is presented of results of calculation of values
of divers parameters obtained as functions of the phase $ of the
activity cycle.

Kotov, V.

A., Gudzenko, L. 1., and Chertoprud, V. E.,

ON THE EQUATIONS OF THE CYCLIC ACTIVITY OF THE SUN,

Astronomicheskii Tsirkulyar, S.S.S.R., No. 333, 1965, pp. 6-7
(In Russian) .

The values of divers parameters describing the cycle are
determined as function of the phase 4 of the activity.




141, Kozhevnikov, N. I.,
TEMPORAL VARIATIONS IN AREA OF A SUNSPOT GROUP,
Astronomicheskii Zhurnal, S.S.S.R., Vol. 41, 1964, pPp. 934-936;
Soviet Astronomy-AJ, Vol. 8, 1964-1965, pp. 747-749.

It is shown that the area of a spot group increases in the same
manner as the area of a section of a sphere rising in a liquid with
constant velocity. The ascent velocity is proportional to the magnetic
field strength of the group.

142, Kozhevnikov, N. I. and Klyakotko, M. A.,
DETERMINATION OF SOME LARGE-SCALE MOTION PARAMETERS
IN THE SOLAR PHOTOSPHERE, Astronomicheskii Zhurnal, S.S.S.R.,
Vol. 40, 1963, pp. 61-70; Soviet Astronomy-AJ, Vol. 7, 1963,
pPp. 44-50.

The analysis of the results ob:ained by the authors (item 118)
in elucidating the nature of the large-scale motions in the solar
photosphere is given. It is found that the velocities V(¢) may be
represented, in the first approximation, in the form

V(o) = K¢ + a sin 27;2.

-
The variation of T detected and reported in item 118 is confirmed.
The variability of K and a are studied in relation to the solar
activity cycle. It is shown that K decreases toward the solar
activity minimum and increases toward the solar activity maximum.
The amplitude a increases toward the solar activity minimum. It
is shown that the pattern of variation in the inclination of the zones
lying toward the equator as a function of the phase of solar activity
cannot account for these peculiar features.

143. Kruger, A., Kriger, W., and Wallis, G.,
THE TEMPORAL AND SPECTRAL BEHAVIOR OF THE SLOWLY
VARYING COMPONENT OF SOLAR RADIO EMISSION DURING THE

CURRENT SPOT CYCLE, Zeitschrift fur Astrophysik, Vol. 59,
1964, pp. 37-55 (In German).

The spectral distribution and time dependency of the slowly
varying component (8-component) of the sun during the years
1954-1961 has been investigated statistically.




A correlation analysis based on single radio frequency measure-
ments between A = 3. 2 and 56 cm and Zurich definite sunspot numbers
has been carried out. The degree of accuracy attained by such radio
observations has been studied critically. A consideration of some
pecularities of different sources of the s-component is finally
included.

144, Kuenzel, H.,
STATISTICAL STUDY OF FREQUENCY, ZONE MIGRATION, AND
LIFETIME OF SUNSPOTS DURING THE 18TH ACTIVITY CYCLE,
Astronomische Nachrichten, Vol. 285, 1961, pp. 169-173 (In
German) .

The study included 3670 spot groups during the epoch 1944. 2 to
1954.3. The groups were divided into classes according to
frequency, zone migration, and lifetime. The class frequency
decreased as the development progressed, but all classes had their
brightness maximum in 1947. However, the centroids of the
frequency distribution came later, but the delay was least for the
most advanced classes. Zone migration of the spot-groups in the
different classes followed closely one and the same trend, but
took place in lower latitudes for the totality of the spot groups than
was expected from the greatest, adjusted, monthly relative number
according to the law of zone migration. The dwell times at the
different stages of development were determined, and from these
values the mean lifetime of each class was obtained. It appears
that in every class, the dwell time increases with the progress
toward the maximum, but that the dwell time at a given stage of
development is smaller for the farther developed classes. The
opposite was found to apply in the case of the decay phase.

145. Kuleshova, K. F.,
THE FINE STRUCTURE OF THE SPOT-FORMATION ZONES,
Astronomicheskii Zhurnal, 8.8.8.R., Vol. 39, 1962, pp. 273-277;
Soviet Astronomy-AJ, Vol. 6, 1962, pp. 213-216.

We have detected a meridional circulation at the photospheric
level, directed from poles to equator. This effect manifests itself
as a ring of spots which encircles the sun at high latitudes and
drifts gradually toward the equator, reaching it 21 months after the
spots first appear. Four to six months after the ring forms, another
one appears at high latitude. Sporer's sunspot zone therefore breaks
down into a series of consecutive individual pulses. The pulses
are propagated at a rate of d¢/dt ~1°. 2 per month.












158. Mandrykina, T. L.,
THE DEVELOPMENT OF THE CURRENT SECULAR CYCLE OF
SOLAR ACTIVITY DURING THE PROGRESS OF THE 11-YEAR
CYCLE NO, 18, Lvov University, Astr. Obs., Tsirkulyar, No. 34,
1953, pp. 11-13 (in Russian).

The secular increase of both the spot-forming and the geomagnetic
activity of the sun continued during the 13th cycle.

159. Mandrykina, T. L.,
THE RELATION BETWEEN THE LIFETIME OF SUNSPOT GROUPS
AND THEIR AREAS, Lvov University, Astr. Obs., Tsirkulyar,
No. 34, 1958, pp. 14-15 (In Russian).

Between the lifetime of the sunspot groups and their maximum
areas, a positive correlation exists with r = 0.55 and r = 0. 53, from
data of the Greenwich catalog (1900 to 1933) and of the Russian sun
observations (1934 to 1953) respectively.

160. Martres-Trope, M.-J.,
STATISTICAL STUDY OF THE DISTRIBUTION OF COMPLEX
SUNSPOT GROUPS, SUGGESTING A POSSIBLE CAUSE OF THEIR
FORMATION, Acad. Sci., Comptes Rendus, Vol. 259,
pp. 3445-3447 (In French).

A statistical determination has been made of the proportion of
magnetically complex sunspot groups as a function of latitude and
phase of the solar cycle.

161. Maxwell, A., Howard, W. E., Ill, and Garmire, G.,
SOME STATISTICS OF SOLAR RADIO BURSTS AT SUNSPOT
MAXIMUM, Journal of Geophysical Research, Vol. 65, 1960,
pp. 3581-3588.

- This article discusses the occurrence and intensity of solar
radio bursts at four frequencies in the band 100 to 600 Mc/sec.
The observations cover 4010 hours during a 12-month period at
sunspot maximum; the results refer essentially to bursts of intensity
greater than 102! mks unit and duration greater than 0. 3 sec; and
the statistical information is interpreted in terms of the spectral
characteristics of the bursts. The experimental data were taken
at Fort Davis, Texas, and the analysis shows that at 125 Mc/sec
burst radiation was recorded for 560 hours of which 380 hours
were of low intensity. At 200 Mc/sec the burst radiation covered



350 hours, of which 240 hours were of low intensity. For these
two frequencies, the bursts occurred mainly in the form of noise
storms (spectral type I). At 425 and 550 Mc/sec, the total times
of the solar bursts were much less, being 21 and 23 hours,
respectively. For the most part, however, this radiation was of
high intensity and appeared in the form of continuum radiation
(spectral type IV) over a wide frequency range.

162. Mayot, Marcel,
THE PREDICTION OF SUNSPOTS, Annales d'Astrophysique, Vol. 10,
1947, pp. 222-236 (In French).

On the basis of Waldmeyer's publication of the monthly Wolf- |
numbers for the solar activity from 1749 to 1944, analytical expres- |
sions for the variation are developed. Comparison of the observed
values with those predicted one and two years in advance during the
interval 1844-1944, shows agreement with an absolute mean error
of from 10 to 15 percent.

163. McNish, A. G. and Lincoln, J. Vs
PREDICTION OF SUNSPOT NUMBERS, American Geophysical
Union, Transactions, Vol. 30, 1949, pp. 673-685.

A formula for predicting smoothed annual sunspot numbers is |
developed. A first approximation to the prediction of a future value !
in a cycle is the mean of all past values for that part of the cycle.
This estimate can be improved by adding to the mean a correction |
proportional to the departure of earlier values of the cycle from the
mean cycle. These correction factors are determined by the method
of least squares. Sunspot data for 1834 through 1943 are used, and
statistical reasons for rejecting data of earlier years are presented.
Reliability of the method is discussed on the basis of the standard
deviations of predictions made for each of the years of the ten
cycles in question, using all the prediction formulas developed. The /
prediction of three-month means is also discussed.

164. McNish, A. G. and Lincoln, J. V.,
PREDICTION OF THE PRESENT SUNSPOT CYCLE, American
Geophysical Union, Transactions, Vol. 35, 1954, pp. 709-710.

In this article the authors examine the reliability of their method
for predicting smoothed annual sunspot numbers by comparing
observational and predicted data for the then terminating cycle. The
errors in the predictions were found to be approximately those
anticipated in their earlier paper.
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165. Mergentaler, J.,
CHARTS OF SOLAR ACTIVITY, Urania, Krakow, Vol. 29, 1958,
pp. 279-282 (In Polish).

On the average, the relation between spot area F and sunspot
relative number R is described by F = 16. 7TR. The author found that
this relation can be described better by the general formula
X=a+ by + c cos(t+¢), where X is the spot area and y is the
relative number.

166. Mergentaler, J.,
THE DEPENDENCE OF VARIOUS PARAMETERS OF SOLAR
ACTIVITY ON THE PHASE OF THE ELEVEN-YEAR CYCLE,
Acta Astronomica, Vol. 9, 1959, pp. 107-112 (In German).

The relation between the area S of the sunspots and the Wolf
relative numbers R was examined for seven cycles. A linear
relation between R and the cycle phase angle was assumed, and the
pertinent coefficient was calculated. The cycle activity is a function
of the phase; this function has the shape of a loop.

167. Miller, R. A.,
INCLINED LINES OF SUNSPOT ACTIVITY, The Observatory,
Vol. 81, 1961, pp. 95-98.

K-line spectroheliograms often suggest that zones of sunspot
activity are inclined to the solar equator. This suggestion is
examined by carrying out a statistical analysis of 803 spots, weighted
according to their area in square degrees, no spot having a weight
of less than one. Ninety-five percent of the spots occurring in six
regions are used in calculating 19 regression lines which are highly
significant, and demonstrate the reality of slanted lines of sunspot
activity for these regions. The locations of 172 arch-type
prominences are also examined; 84 percent of these are found to lie
wholly outside of the calcium faculae. Several ofthe roots of these
prominences are located at the regression lines determined by the
positions of the sunspots. It is concluded that, near sunspot
maximum, there may exist slanted lines of activity possibly arising
from extensive tubes of flux beneath the solar surface.

168. Minnis, C. M.,

AN ESTIMATE OF THE PEAK SUNSPOT NUMBER IN 1968, Nature,
London, Vol. 186, 1960, p. 462.

48



From statistical studies of the sunspot curves since 1750 it is
concluded that the steadily increasing height (since the maximum of
1928) of the maximum values is still in the range of probable values
so that continuously increasing solar activity will not necessarily
take place. From the same deliberations follows a value between
110 and 160 for the height of the 1968 maximum.

169. Minnis, C. M., ;
AN ESTIMATE OF THE PEAK SUNSPOT NUMBER IN 1968, {
Journal of Atmospheric and Terrestrial Physics, Vol. 20, 1961,
pp. 94-99.

An examination has been made of some statistical properties of
the twenty peaks in the relative sunspot number which have occurred
since 1750. The frequency distributions of R and AR and the
autocorrelation function have made it possible to forecast the
magnitude of the next peak which will probably occur in about 1968.
It is concluded that there is a probability of at least 0 - 75 that this
peak will lie in the range 110-160.

170. Nadolschi, V.,
SPATIAL GENFRALIZATION OF THE STATISTICAL THEORY OF
SUNSPOCT GROUPS, Astronomical Institutes of Czechoslovakia,
Bulletin, Vol. 10, 1959, pp. 161-164 (In Russian) .

A generalization of Kopecky's statistical theory of sunspots is
presented. It is assumed that the visibility function is centrally
symmetrical. Formulas are derived for the calculation of the ratio
of all groups to the observed ones, and of the ratio of the number
of all groups originating during a specified time, to the number of
groups becoming visible during that time.

171. Nemeth, T.,
AN ATTEMPT TO THE EXPLANATION AND TO THE PREDICTION
OF THE ELFVEN YEAR CYCLE GF SOLAR ACTIVITY, Pure and
Applied Geophysics, Vol. 63, 1966, pp. 205-210.

The joint effect of tides of Venus, Jupiter, and the earth is
a decisive factor in the variations of the activity of sunspots. These
three planets are repectively every 10. 4 and every 12 years in
conjunction; the average, 11.2 years, is nearly equal to the length
of the mean solar cycle.
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172. ol, A. L.,
THE POSSIBLE PERIODICITY OF SOLAR ACTIVITY, Solar Data,
No. 6, 1959, pp. 85-88 (In Russian) .

The existence of a strict periodicity of solar activity is confirmed.
The occasional deviations are not accidental but are functions of the
general level of solar activity. A table of the solar activity during
the following cycles is appended.

173. ol A I,
THE POSSIBLE PERIODICITY OF SOLAR ACTIVITY, Astrono-
micheskii Zhurnal, S.S.S.R., Vol. 37, 1960, pp. 222-226; Soviet
Astronomy-AJ, Vol. 4, 1960, pp. 212-216.

Newcomb's hypothesis that there is a strict periodicity with a
period of 11 to 13 years underlying the solar-activity variations was
verified, using more complete and recent data. The investigation
showed the correctness of this hypothesis; the deviations of the
observed epochs of the extrema of Wolf numbers from those computed
on the basis of this hypothesis are not random, but depend on the
general level of solar activity. Some of the derived correlations
have been used for the prediction of the epochs of minimum and
maximum of the next 11-year cycle of solar activity.

174.  Paghis, L.,
REGULARITIES IN THE OCCURRENCE OF SOLAR FLARES, Nature,
London, Vol. 202, 1964, pp. 992-994.

This study pertains to the starting time of flares, regardless
of their location on the soiar disk, if they were listed by at least
one observatory as of importance > 2. Two distinct types of time
series were found: one is quasi-periodic, the other tends to increase
regularly in consecutive integral multiples of the first interval of the
series, and occurs always in association with one or more series
of the first type. An interaction between the two series suggests
itself particularly for nresonance' conditions, and a correlation
detween the dates of an intersection of the two series and of cosmic-
ray events or other solar disturbances appears pr “bable.

175. Popovici, C. and Dinulescu, V.,
SOLAR PHOTOSPHERIC ACTIVITY IN THE PERICD 1955-1961,
Studii Cerc. Astr. Seismol., Romania, Vvol. 7, 1962, pp. 111-139
(In Romanian) .
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193. Schove, D. J.,
THE SUNSPOT CYCLE, 649 B.C. TO A.D. 2000, Journal of
Geophysical Research, Vol. 60, 1955, pp. 127-146.

From the observations of spots since 1700, of maxima and
minima since 1610, and of auroras since 300, the sequence of sunspot
cycles (maximum and minimum years, maximum intensity) since
the year -650 is extrapolated. From aurora observations it appears
that an irregular cycle of about 200 years exists besides the 11- and
78-year cycles.

194. Schove, D. J.,
SUNSPOT MAXIMA SINCE 649 B.C., British Astronomical !
Association, Journal, Vol. 66, 1956, pp. 59-61.

Not abstracted.

195. Shapiro, R. and Ward, F.,
A NEGLECTED CYCLE IN SUNSPOT NUMBERS?, Journal of the
Atmospheric Sciences, Vol. 19, 1962, pp. 506-508. !

The recently discovered oscillation of the zonal wind component
in the equatorial stratosphere of slightly more than 2 years in length
may be due to variations in solar ultraviolet radiation. The authors
reexamine the variance spectrum of the monthly Ziirich relative
sunspot number. There appears to be a small peak in this spectrum
at a 25-month period. However, the statistical evidence is not in
itself conclusive, and the lack of a pronounced 11-year cycle in the 1
equatorial stratosphere is difficult to understand.

196. Shapiro, Ii.,
THE INHERENT SMOOTHING OF WHOLE-DISK SOLAR INDICES,
Journal of Geophysical Research, Vol. 70, 1965, pp. 245-246.

The purpose of this smoothing is the elimination of phenomena
of long duration in order to study the short-periodic variations.

197. Shapiro, R.,
COMPARISONS OF POWER SPECTRUMS OF ARTIFICIAL TIME
SERIES WITH SPECTRUM OF A SOLAR PLAGE INDEX, Journal of

Geophysical Research, Vol. 70, 1965, pp. 3581-3586.

This type of comparison shows that it is very difficult to [
separate by this method active regions from each other by longitude. {4







































































































47. Ivanov-Kholodnyy, G. S.,
IONIZATION OF THE UPPER ATMOSPHERE BY SOLAR SHORT-
WAVE RADIATION, Geomagnetism and Aeronomy, Vol. 2, 1962,
pp. 561-571.

New data on the energy and spectrum of short-wave solar
radiation have been taken into account in computing the absorption
of radiation and the rate of ion formation at altitudes of 100 to 800 km
in the atmosphere for different times of day. A peak of ion formation
has been discovered at an altitude of ~ 120 km and fhe diurnal
variation of n, in the E, F; and Fy regions of the ionosphere has

been explained. The author also considers the effect of a daytime
increase in the density of the upper atmosphere (asymmetric relative
to midday), making it possible to explain a number of ionospheric
effects. Conclusions have been drawn on the value of the effective
recombination coefficient.

48. Ivanov-Kholodnyy, G. S.,
IONIZATION MECHANISM OF THE LOWER IONGSPHERE, I,
Geomagnetism and Aeronomy, Vol. 5, 1965, pp. 544-556.

Ionization at heights ¢f 60-100 km is computed for various
activity levels of the quiet sun and during solar flares. The following |
conclusions are reached on the basis of a comparison of the results
of these computations with the results of n, and o' measurements:

1) cosmic rays produce stronger ionization than does solar

radiation below ~ 75 km during minimum solar activity and below

~ 65 km during maximum activity;.2) solar X-radiation shorter than
10-20 A can explain ionization only below 85-90 km, while above,
X-radiation of greater wavelength and ultraviolet radiation (~ 1000 A )
act simultaneously; 3) in the height interval 75-90 km electron
concentration must vary by 0.5-1 order of magnitude during the solar
cycle; 4) it is difficult to explain ionization in the region 70-85 km

by the effect of solar Lyman-a emission; rocket and satellite data

on solar flare X-radiation agree with ionospheric data for n, and o'

during ionospheric disturbances; and 6) a third, sporadic, ionization
source must be assumed in the height interval 60-75 km.
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From a statistical study of the results of hourly soundings of the
ionosphere at Sodankyla’ and Nurmijarvi from 1957 to 1964, the period
of decline of cycle No. 19, it was possible to establish regression
curves of the critical frequencies of the regular layers of the
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Data obtained during a solar cycle are used to depict the local
time variation of f, F, and hm F, for an equatorial station. Differences

in variation at different solar epochs are illustrated.

At sunspot maximum, the diurnal peak of f, F, variation occurs
before noon while sunspot minimum exhibits a post-noon peak. The
variation of hm F, retains the same form at all solar epochs. The

post-sunset increase of hm F, is much more pronounced at sunspot

maximum than at sunspot minimum.
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Five cases are reported in which the F,-layer ionization increased
significantly shortly after the onset of flares. In one case the strong
absorption made it impossible to measure f,F, immediately after the
flare. The attachment coefficient § was estimated to be between
3.6 and 5. 4x10~*sec™' at 315km in one of the events.
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