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Filament activation by active regions has also been extensively studied. Vertical Doppler 
shifts giving rise to the appearance of 'winking' filaments have been discussed by Dodson and 
Hcdeman (1964a), S. F. Smith and Ramsey (1964), l'rokopieva (1964) and Ramsey and S. F. 
Smith (1965, 1966). Observations in the red and blue wings of H a show that the material seems 
to exhibit up and down motion of an oscillatory nature. Kach filament appears to have its own 
characteristic frequency of oscillation, repeating this frequency with each subsequent dis
turbance. Some typical changes in the filaments appear already several minutes or tens of 
minutes before the Hare appearance: Hyder's (1966) theoretical study has aimed at interpreting 
this oscillatory phenomenon as a damped harmonic oscillation of conducting material resting 
in a magnetic field whose strength varies with height. It is suggested that winking filaments and 
'disparitions brusques' may be different manifestations of a common phenomenon, the one 
being a stable, the other an unstable oscillation. The nature of the driving force generated bv 
a flare and initiating the oscillation has been considered by G. F. Anderson (1966) and by 
Meyer (1966). Valnicek (19646) compared the velocity changes of matter emanating from 
explosive-type flares and blow-off prominences and found a difference in the nature of these 
two processes. A different type of activation leading to filament breakup by developing Sunspots 
is reported by Bumba and Howard (1965a). 

Yet another connection between filaments and active regions is found by S. F. Smith (1965) 
in the observations of 'sympathetic' flares formed along (or under) filaments which themselves 
had been flare activated within the preceding 30 minutes or so. As pointed out by Tandberg-
Hanssen (1967), this observation, if confirmed, can have highly important implications to the 
flare mechanism. 

Prominence activity stimulated by or associated with adjacent surge and flare activity has 
also been discussed by Liszka (1963, 1964). The circumstances surrounding the occurrence of 
a giant eruptive prominence, and the subsequent history of the gas are set down by Hcdeman 
and Dodson (1966). 

An interesting study of the suppression (by about 0-3 km s~J) of the chromospheric oscillatory 
velocity field near a quiescent prominence has been made by Kleczek (19646). The lifetime by 
quiescent prominences was studied by Forti and Godoli (1965) and found equal to 1*5 rotations, 
on the average. 

Sturrock and Woodbury (1965) suggest that quiescent filaments result from slippage of the 
photosphere, which occurs preferentially along a neutral line, and a model filament has been 
calculated by them. McLean (1964) has considered equilibrium configurations of the magnetic 
field which may apply to quiescent arch prominences. Chvojkova (19656, 19660) and Chvojkova 
and Klepes'ta (1965) have shown that some phenomena observed in eruptive prominences can 
be explained if the effect of gravity is taken into account when considering plasma particles 
frozen in the magnetic field. 

9 . CORONAL CONDENSATIONS AND ACTIVITY 

In 1963, two Symposia were held, which contained many papers concerning the problem 
of this section: The Solar Corona (Evans 1963) and The Solar Spectrum (de Jagcr 1965a). A 
review paper on the interpretation of coronal observations in X-ray, UV, visible and radio 
wavelengths was presented by Seaton (1964) and contemporary ideas on physical properties 
of the solar corona in connection with chromospheric activity and radio bursts were reviewed 
by J. VV. Warwick (19656). 

In the solar corona, the distinguishing between active and 'quiet' conditions is particularly 
difficult. Therefore, at least four basic papers which perhaps do not seem to be directly con-
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eclipse on 30 May 1965, to study correlations between the corona and the chromospheric 
and photospheric activity. Kernoa et al. (1965) compared intensities of 12 coronal lines photo
graphed at the eclipse of 15 February 1961, in 'hot' and 'cold' points of the corona. Schmieder 
et al. (1967) have shown that the intensity ratio of Ni xv AA6702 and 8024 lines is more sensitive 
to the electron density in coronal condensations than the ratio of Fe x m lines discussed earlier 
by Perche and Dumont (1964). 

Some papers based on coronagraphic observations and studying correlations of coronal 
characteristics with the 11-year cycle are mentioned in section 3. Apart from them, Gentili 
et al. (1966) compared variations of the AA5303 and 6374 coronal line intensities during the 
18th and 19th solar cycles, on the basis of Pic-du-Midi observations. Significant differences 
could only be found in the A 6374 line behaviour near the solar minimum. 

Almost all studies of the K-corona have been based on eclipse observations. At the eclipse 
of 1961, Kawaguchi (1967) studied a coronal dome formation overarching a prominence. The 
condensation photographed by Saito during the eclipse of 1962, was discussed by Saito and 
Billings (1964). At the eclipse of 1963, Stoddard et al. (1966) observed polar rays and J. W. 
Harvey (1965) made an attempt to associate them with the polar magnetic field of the Sun on 
the basis of K3 spectroheliograms. And several papers are based on observations of the eclipse 
of 1965: Leroy and Servajean (1966) investigated the brightness of the K-corona in the im
mediate neighbourhood (3000 km) of a prominence. No appreciable brightness variation larger 
than 5 % could be found. Saito (1964) photographed the polar rays and having compared these 
photographs with the earlier ones he deduced an 11 -year variation of the length of the hypothetic 
dipole whose lines of force might be identical with these rays. Finally, Bohiin et al. (1966) 
used solar eclipse photographs of 30 May 1965, photographs from the balloon-borne corona-
graph flights (Coronascope II , Newkirk and Bohiin 1965) of 3 June and 1 July 1965 and 
nearly synoptic K-coronameter scans from 1 May to 31 July 1965 and achieved in this way a 
unique combination of coronal data covering several solar rotations. This has allowed basic 
phenomenological features of one major streamer to be established in the region 1 < p < 5. 
The streamer lifetime was at least two months, its rotation was in agreement with that of surface 
features at the streamer latitude and the streamer exhibited a spiraling of the classical Achri-
median form due to the rotation of the Sun. Surveyor I made the first observation of the solar 
corona from the lunar surface on 14 June 1966 (Newkirk 1967). 

Regular observations of the K-corona are not yet frequent enough to make any study on the 
cyclic variations possible. Nevertheless, Nishi and Nagasawa (1964) have succeeded to find a 
correlation between coronal streamers and the quiescent prominences. Nakagomi and Nishi 
(1965) have made a statistical study comparing the solar electron corona and the green coronal 
line intensity with various photospheric and chromospheric phenomena. They conclude that 
regions of the maximum polarized component of the K-corona appear over active regions'where 
they correspond to coronal condensations as well as outside active regions where they indicate 
the coronal streamers. 

Kuperus (1965) made an attempt to explain the origin of permanent coronal condensations 
in terms of the excess heating of these parts of the atmosphere, due to an enhancement of the 
mechanical energy flux. He has shown that fluctuations of the mechanical energy flux give rise 
to coronal inhomogeneities. Bird's (1965) theoretical considerations lead to the conclusion that 
the maximum coronal temperature does not vary significantly with the initial heat imput 
within very broad limits. If however, the heat imput exceeds some critical limit, as may be the 
case with solar flares, the maximum coronal temperature begins to increase rapidly. The 
energy balance in a coronal condensation, considered as a magnetic tube of force, has been 
investigated by Obashev (1964). His study of the loss of energy of the electronic component 
of coronal condensations shows that the cooling caused by radiation and thermal conductivity 
takes a very short time (about 10 minutes). 
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Gosachinsky et al. (1964) and Hett (1966). T h e Soviet authors detected an aborption region, 
which could be identified with a limb prominence. High-resolution observations of a partial 
solar eclipse at 9-1 cm were described by Asper et al. (1964). Characteristic properties of solar 
radio sources associated with plages without sunspots were discussed by Abbasov and Yasnov 
(1966). 

M. Simon (1965) found regions of enhanced 3-2 mm emission to correspond with H a active 
regions, particularly so with those that are prone to flare production. Active regions that later 
flared were considerably enhanced for a day or more prior to the flare. Avignon et al. (1966) 
established a relationship between certain properties of the slowly varying component and the 
optical structure of the associated centre of activity. On the contrary, Soboleva (1965) did not 
find any dependence of the centimeter and dekameter radio emission on the type of the sunspot 
group, H. Tanaka and Kakinuma (1964) noted a relation between the spectrum of the slowly 
varying component and the occurrence of proton flare events. Most of the proton flares occurred 
in active regions which had the 3-2 to 7-5 cm flux ratio greater than unity. On the other hand, 
Eliseyev and Moiseyev(i965) found that regions with and without proton flares do not differ 
with regard to the intensity of the slowly varying component of radio emission at 9 and 21 cm. 
The centres of 21 cm condensations are shifted to the east relative to the spot with the largest 
magnetic field. Ikhsanova (1964) who carried out simultaneous measurements at 3-15 and 8-7 cm, 
found a shift of coronal condensations towards the equator with regard to the sunspots. An 
increase of the radio emission associated with rapid revival of a sunspot group was studied by 
Borovik et al. (1965). 

Magneto-bremsstrahlung has been considered as the mechanism producing the 2 cm < A 
< 20 cm slowly varying component by Molchanov (1964ft) and by Grebinsky and Molchanov 
(1964). 

10.3. Noise storms 

A review paper on noise storms was presented by Fokker (1965). Work on noise storms 
done with the 169 MHz interferometer at Nancay was summarized by Le Squeren (i964«). 
Elgaroy (1965) summarized narrow-band studies of solar bursts made at Oslo. De Groot 
(1966) gave an extensive account of the narrow-band spectra and other properties of weak 
stormbursts as observed with a 7-channeI receiver. In addition to many examples of observed 
bursts he presented a discussion on possibilities of interpretation. Some properties of the 
storm-centres at 408 MHz were deduced by Clavelier (1967). Noise storms at 200 MHz were 
studied by Yurovskaya (1964). A new classification of solar radio storms in the meter range 
has been proposed by Tlamicha et al. (1964). 

Wild and Tlamicha (1964, 1965) called attention to the occurrence of chains of stormbursts 
which often show a drift in frequency. This phenomenon was also discussed by Hanasz (1966). 
Eckhoft (1966) introduced the name 'flash burst' for bursts with a duration of the order of o-i 
second which occur isolated during ordinary noise storms or, very rarely in groups. These 
flash bursts seem to be identical to the 'spike bursts' which were noted previously by de Groot 
(1962, 1966). 

Trachtengertz (1966) criticized the Takakura's (1963) theory of type I solar radio bursts 
and suggested that interaction of accelerated coronal electrons with magnetohydrodynamic 
impulses could be considered for a possible mechanism of the generation of type I radio bursts. 
Mogilevsky (1966a) has presented a hypothesis that narrow-band type I bursts are due to 
forbidden transitions between split Zeeman sub-levels of the ground state in hydrogen atoms. 

10.4. Bursts of type II, III, and V 

J. W. Warwick (1965(7) summarized the results of sweep-frequency observations in the 
range of 7-6 to 41 MHz, made at the High Altitude Observatory, Boulder. Observational 
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magnetic neutral planes. They were able to account for observed features of type III bursts 
assuming an exponential decrease of magnetic field strength with height. Sturrock (1964) 
discussed several properties of type III bursts on the supposition that type III emission is 
related, by coupling, to plasma oscillations excited by electron streams. A similar study was 
made by Oster and Altschuler (1964). 

In March 1966, many narrow-band width bursts, apparently of a type not so far reported, 
were observed by Ellis and McCulloch (1966) in the frequency range 20-50 MHz. 

10.5. Type IV bursts 

A compilation of flux density, polarization and positions for type IV bursts was published 
by Kai (19650). A list of 174 type IV events recorded from 1956 to 1963 was prepared by 
Svestka and Olmr (1966). A collection of spectral diagrams, based on single frequency records, 
was published by Fokker (1966). Some aspects of type IV continuum radiation on decimeter 
wavelengths were discussed by Kundu (19656). 

Sakurai (1964, 19656) found an east-west asymmetry in the differences in onset time of the 
microwave and metric continuum components, which he explains by the assumption of a 
westward-inclined magnetic field structure. Malitson and Erickson (1965, 1966) reported on 
a moving type IV burst on 11 August 1963 and on the location of solar continuum emission 
at 26-3 MHz during the period from 18 to 25 September 1963. A fast moving type IV event 
was also reported by Philip (1964) according to measurements at frequencies from 13 to 23 MHz 
made with a multichannel interferometer. During a class 3 flare time variations in the radio 
emission were found by McKenna (1965a) closely associated with fluctuations of the Ha 
intensity of an optical flare region over the umbra of a major spot. In the course of the type 
IV burst of 5 February 1965 observed by Aller et al. (1966) at 230 MHz, four short-lived 
absorption events Were recorded, each with the duration of about 1 second. 

In two papers, Kai (1965/;, c) first gave a thorough account of observed polarization charac
teristics of type IV bursts. He then deals with the possibilities of interpreting the polarizations: 
(o) on the basis of gyroresonance radiation; (/)) on the basis of radiation from coherent plasma 
waves. In an appendix the emissivities and absorption coefficients for gyrating electrons are 
derived on the basis of expressions worked out by Kawabata (1964). Other contributions to the 
theory of type IV bursts were given by Bohme (1964a) and McLean (1964). On account of 
the influence which the ambient plasma exerts on synchrotron emission, Zheleznyakov and 
Trakhtengertz (1965) specified a condition which is imposed on the generation of synchrotron 
radiation. 

Kfivsky (1964, 1965a) made a supposition that the delayed type IV burst on 16 September 
1963 was produced by the cloud of ejected particles during its passage through the interplanet
ary space. This supposition was modified by J. Klliott and 1. II. Reid (1966). 

For the correlation of type IV bursts with proton flares cf. section 7.3. The radio evidence 
for solar corpuscular emission was summarized by Maxwell et al. (1964). The occurrence of 
type IV bursts in the course of the 11-year solar cycle was studied by Kfivsky and Kriiger 
(1966); two maxima of occurrence have been found. 

Radio spectra of selected type IV bursts were described by Tsimakhovich (1964), Suzuki 
et al. (1964), Yurovskaya (1965), Hagen and Barney (1966), and Castelli and Michael (1967). 
Machalski and Zieba (1965) investigated the correlation between 810 MHz radio bursts and 
solar flares. 

10.6. Microwave bursts 

The continuous spectrum of solar microwave bursts was studied by Hachenberg and Kriiger 
(1964). They found flux densities increasing monotonically towards higher frequencies, gener
ated by thermal radiation, as well as broad emission bands with maxima at various frequencies, 
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launched from August to October 1965. Results achieved with the first flight (passband 44-70 A 
and < 25 A) were described by Russell (1965a) and by Black et al. (1965). The second flight 
has shown that bright X-ray plages arc observed even one clay before the appearance or one 
day after disappearance of optical plages (Russell 19656). During the third flight the Sun 
was photographed in He 11 A304 and Fe ix A171 lines (Burton and Wilson 1965). With the 
fourth flight, the < 50A source dimensions were found smaller than 1' for three active regions 
(Russell and Pounds 1966). For the first time, dark regions were clearly visible on the disk, 
probably marking regions of lower coronal density. Photographs of the Sun within 3 to 75 A 
region obtained with glancing incidence telescopes aboard an Acrobee rocket, were described 
by Underwood and Muney (1967). Earlier results deduced from X-ray photographs of the 
Sun were summarized by Mandelshtam (1965c). 

Observations of EUV line emission carried out aboard OSO-i were discussed by Neupert 
(1964, 1965, 1967). It has been estimated that the Fc XV and Fe xvi emission in plages is 
approximately 150 to 200 times that of an equivalent area of the quiet Sun, while for the 
H e n A304 line this ratio is about 15. The intensity ratio Fexv i /Fexv depends on the 
phase of development of active regions and increases during flares. The observations are 
inconsistent with an increase of electron temperature, but they are consistent with a model 
for active regions, which postulates both an increase of electron density together with an 
increase in the vertical range over which the Fe xv and Fe xvi radiation is emitted. Electron 
temperature of 1-75 x io6 °K best fits the observed data. This can be compared with Widing's 
(1966) estimate of TB = 3 to 5 x io 6 °K in an active region emitting Fexv and Fexvi. 
Blake et al. (1965) have also concluded that the X-ray emission of plages is dominated by 
X-ray line radiation from iron of ionization states xv and above. Fe xvn was found to come 
from the active plage only. This has also been confirmed by flux variations in different lines 
with solar activity (Neupert et al. 1964, Hintcreggcr et. al. 1964, Hall el al. 1965a, b, Austin 
et al. 1966). The flux ratio of Fexv A284 and H e n A304 lines decreased from 0-25 to 
~ o - 0 4 during the period August 1960-March 1964. Between 170 and 300A, a continuum 
emission has been recorded from intense centres of activity (Touscy et al. 1965). Strong lines 
in the 170-180 A region were discussed by Elston et al. (1964) and the range 72-105 A was 
photographed on the first time in February 1966 (Austin et al. 1966). 

Suemoto and Moriyama (1964) have pointed out that EUV line intensities are too strong 
if compared with the radio intensities. This discrepancy disappears if one assumes that the 
solar disk is bright only in patches covering about 0-15 of its total area. Stockhausen (1965) 
has shown that an existence of inhomogeneities in the corona witli densities of <~ io10 cm - 3 

can be inferred from the observed correlation of the Fe xiv line strengths with solar activity. 

Variations of the solar X-ray spectrum below 20 A under non-flare and flare-active conditions 
were studied by Culhane et al. (1964). Chubb et al. (1964) compared the spectral energy of 
solar X-rays from 2 to 20 keV under quiet conditions and during subflare activity. In the second 
case, an emission peak was found near 10 to 12 keV, which might be evidence of an intensifi
cation of emission associated with Fe xxv and Fe xxvi ions. Typical non-flare and flare-enhanced 
X-ray spectra were obtained with the satellite Ariel in the range 4 to 14A (Bowcn et al. 1964). 
The non-flare spectra are supposed to arise from discrete hot regions in the corona, with 
Te — 5 x io8 °K. In flares, as far as their emission is of thermal origin, T(, corresponds to 
~ 1-2 x io 7 °K. In case the X-ray emitting region has the extent of the visible flare, 
«„ = 4 x io10 c m - 3 is found. Tindo and Shurygin (1965) measured X-ray radiation between 
2 and 18A during two rocket flights and compared the results with the distribution and 
brightness temperature of active regions present on the disk. 

An analysis of X-ray data (< 10A) from the OSO-i satellite has shown that the slowly 
varying component of X-rays and the non-impulsive X-ray bursts can be well related to their 
microwave counterparts (W. A. White 1964). Correlation of X-ray flares with 2800 MHz 
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and Fe xvi lines and 10-7 cm radio emission, Shklovsky (1964) has shown that a coronal 
temperature of ~ 1-5 x io° °K is sufficient to explain the X-ray emission on the quiet Sun. 
The X-ray emission of flares is explained by the inverse Compton effect on relativistic electrons 
with energies ~ io7 to io*eV. Zhelcznyakov (1965a), too, presented the same explanation. 
On the other hand, Acton (1965a) concludes that the X-ray emission of flares cannot be 
explained by the inverse Compton effect and shows that the solar flare radiation can be 
explained by thermal processes if Tt — 4 — 5 x io6 °K (Acton 1965A). Acton (1965c) also 
suggested that X-rays in flares might be produced by electron transitions among inner K-, 
L-, and M- spheres, in consequence of an ionization by energetic electrons. Korchak (19656) 
concludes that the X-ray emission is due to brcmsstrahlung of non-relativistic and sub-
relativistic electrons. The X-ray burst accompanying the flare of 28 September 1961, could 
be explained by Korchak (1965a) by bremsstrahlung if the particle density in the breaking 
levels was two orders higher than in the undisturbed atmosphere. If the electron energy 
spectrum is extrapolated to relativistic energies, the observed centimeter burst can be explained 
as well. Elwert (1964), too, tried to combine X-ray, radio and particle observations of a flare 
in one homogeneous system. According to the later Korchak's (19656) paper, however, it 
seems unlikely that a single mechanism will provide a smooth fit from X-rays to radio bursts. 

Possible mechanisms of y-ray production in solar flares were discussed by Oolan (1964) 
and by Dolan and Fazio (1965). Until now, however, all trials to detect y-rays from the Sun, 
have given negative results (Fazio 1964, Kraushaar et al. 1965, Frye and Reines 1966). 

1 2 . HIGH ENERGY PARTICLES 

A detailed general summary on solar proton events was presented in the NASA Solar 
Proton Manual edited by McDonald (1963). Review papers on high-density particles emitted 
from the Sun were published by Obayashi (1964a, 6), K. A. Anderson (19646), Roederer 
(1964a, 6), de Jager (1965c) and Ogilvie (1965). A very illustrative critical review paper on 
particle and radio emission from the Sun was presented by Schatzman (19656). Malitson and 
Webber (1963) and Webber (1964) described general characteristics of solar cosmic ray events 
and Fichtel et al. (1963) summarized details of individual solar particle events. Lists of PCA 
events were given by Bailey (1964), Basler and Owren (1964), Cummings (1965), Fritzovd-
Svestkova and Svestka (1966a) and, for the period before 1956, by Svestka (19661^). Solar 
proton events during the IQSY period were summarized by Goedecke et al. (1967). 

Kfivsky (1965c, 1966) studied the flight time of solar protons to the Earth and discussed 
a space model of the clouds of high-energy protons ejected from flares (19656). Van Allen 
el al. (1964), Hakura (1965), Leinbach et al. (1965), Olivers and Burrows (1966), and Adams 
and Masley (1966) investigated relations of PCA records to the energy spectrum of high-
energy particles and the progressive softening of the spectrum during the PCA development. 
Yoshida and Akasofu (1965) have shown that solar flares associated with cosmic-ray increases 
are the most energetic throughout the entire range of the energy spectrum of solar particles. 
Shea and Smart (1965) proposed an analytical method to analyse flare-associated cosmic 
ray increases, effectively including as many stations as possible. 

Statistical comparison of flares and flare-associated phenomena with ground-base measure
ments of cosmic rays were made by Vladimirsky and Pankratov (1964), Dorman et al. (1964), 
Yoshida (1965) and Vladimirsky et al. (1966). In the last two papers, a definite statistical 
increase of solar cosmic rays ( ~ 0-5%) has been found for meter type IV bursts and X-ray 
flares. Cosmic-ray increases not associated with solar flares have been suspected by Dorman 
et al. (1965). Chirkov et al. (1965) and Kuzmin et al. (1965) studied cosmic-ray variations 
associated with active regions passing over the solar disk in December 1957 and in July 1961, 
respectively. Vladimirsky (1965a) expressed an idea that all solar flares produce low-energy 
cosmic rays. 
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however, do not seem to be connected with solar flares and Vladimirsky suspects that one might 
meet there with a new effect associated with some solar events different from the flare 
phenomenon. 

Solar neutrons may have been detected by means of balloon observations alter an importance 
3 flare. A flux of 148 + 60 neutrons m - 2 s - 1 in the 20-160 MeV range was determined 
(Krishna Apparao el. al. 1966). On the other hand, Vela satellites operating since October 
1963 have not detected any neutron bursts in excess of 1-5 x IO 3 neutrons/cm2 integrated 
intensity even after importance 3 flares accompanied by type IV radio bursts (Blame and 
Asbridge 1966). Lingenfelter et al. (1965) calculated the intensity and energy spectrum of 
neutrons above 1 MeV produced by flare-accelerated protons and a-particlcs in the photosphere. 
They have found that bursts of solar neutrons following major flares should be observable at 
high altitudes. Roelof (1966) has shown that due to diffusion, neutron-decay protons are 
insensitive indicators of the presence of neutrons in solar flares and it is unlikely that neutrons 
from a flare can be detected by means of proton observations. 

Evidence for solar-flare electrons was obtained from the IMP satellites (('line et al. 1964, 
Cline 1966, K. A. Anderson and Lin 1966), Electron-2 satellite (Tindo 196s) and Mariner 4 
space probe (Van Allen and Krimigis 1965). While the solar origin of the electron flux reported 
by Cline et al. is doubtful, the other authors found direct relations of the recorded bursts of 
electrons to bursts of radio noise and X-rays associated with flares. T h e western longitudes 
of all the flares suggest a restriction of the electrons to field lines with a half angle of 15-200. 

The acceleration of protons by hydromagnetic shocks induced in the corona by healing 
due to flares was analysed by Wcddell (1965). Solution of the relativistic equations of motion 
of protons subject to the moving magnetic field accompanying a shock leads to results, which 
agree in several aspects with the observed characteristics of solar proton events, nevertheless 
the resulting proton flux seems to be much too small. Wentzel (1965) and Sakurai (1965;/) 
consider the Fermi acceleration mechanism as the predominating process in accelerating 
solar cosmic rays from flares. Korff (1964) has concluded that the acceleration must take place 
at levels of about 100 000 km above the photosphere. The initial phase of a solar proton event 
was investigated by G. C. Reid (1964) and an attempt was made to treat the diffusion through 
the solar atmosphere in a quantitative fashion. The possibility of a storage of energetic particles 
in the corona was discussed by Malville (1964). Willis (1966) examined the motion of an 
isolated energetic charged particle in a fonje-frec magnetic field with rectilinear lines of 
force. He has found that under certain conditions a particle travels predominantly across 
the magnetic lines of force and it is suggested that some energetic charged particles may be 
able to escape from force-free magnetic fields by this process. The propagation and diffusion 
of solar flare protons and the modulation of the energy spectrum in the interplanetary space 
were discussed by Parker (i964</), Ivanov and Kolomcets (1965), Fibich and Abraham (1965) 
and Shishov (1966). Krimigis (1965) suggested a unified interplanetary diffusion model and 
used it for an interpretation of the time history of the intensity of several cosmic ray events. 
Wibbercnz (1966) pointed out the significance of drift motions for solar energetic particle 
propagation in interplanetary space. 

1 3 . SOLAR WIND niSTL'RBANCKS 

Review papers on solar corpuscular radiation including enhanced solar corpuscular emission 
were written by Krimigis (1963), Parker (19646), Mustel (1964a, b, c) and by Colburn and 
Sonett (1966). Scientific findings of Mariner 2 were reviewed by Sonett (1963), and by Snyder 
and Netigebaucr (1964, 1965). Some papers concerning solar wind disturbances also appeared 
in 'The Solar Wind' symposium edited by MocUin and Netigebaucr (1966). Parker (1966) 
summarized his earlier ideas in a synthetic picture: Disturbed conditions in the interplanetary 
space result when there is more turbulence in the wind than usual and/or when there is a 
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the first hypothesis. Nevertheless, many other authors consider the second alternative, i.e. 
the hypothesis of 'cone of avoidance' as the more favourable one, particularly Allen (1964), 
Saito (1964). Sinno (1964) and Nojima el al. (1964). The outflow of particles from M-regions 
was discussed by Piddington (1964) and Mustel (1966) and the structure that would be 
expected to develop when a fast stream in the solar wind is embedded in a slower ambient 
wind was considered by Hirshberg (1965). McCracken et al. (1967) report the observation, 
made with Pioneer 6, of a number of recurrent phenomena having all the characteristics of 
Foibush decreases apart from any flare-association. They were, however, ultimately correlated 
with recurrent M-regions. 

The north-south asymmetry in the solar wind as observed with JMP- i and 3 was discussed 
by Ness and Wilcox (19666). Krivsky and Letfus (1965) suppose that this asymmetry is due 
to an inclined interplanetary magnetic field caused by the galactic wind. The existence of a 
solar proton belt in a distance of 1-5-2 A.U. has been suggested by Vernov et al. (1966c) on 
the basis of proton flux measurements carried out aboard Zond 3 and Venus 2 space probes. 

By comparing PCA events and Forbush-type decreases, Gosling (1964) proved a storage 
of high-energy protons in the cloud ejected from a flare and Haurwitz et al. (1966) and Svestka 
(1966c, 1967) deduced an asymmetrical magnetic field distribution in the cloud, with a 
magnetically strong western boundary. Geometrical dimensions and kinematic characteristics 
of solar corpuscular streams have been estimated by Mustel and Maisuradzc (1966). A 
possibility of connection of two magnetic bottles in the interplanetary space was pointed out 
by Gopasyuk and Krivsky (1967). From the interaction point plasma moves towards the 
Sun, as has actually been observed in some cases by Vitkevitch and Vlasov (1966) from the 
radio sources scintillation. A 'cleaning' of the interplanetary space by solar particle emissions 
was discussed by Lebeau et al. (1964) for the case of flares of 3 July 1957. The influence of 
the interplanetary magnetic fields on the propagation of solar protons was examined by 
Sakurai (1965c). Production of pairs of shock waves by the flare-associated enhanced solar 
wind was suggested by Sonett and Colburn (1965) and discussed by Sturrock and Spreiter 
(1965) and by M. Simon and Axford (1966). A scheme of permanent generation in active 
regions of corpuscular streams consisting of discrete plasmoids with own quasi force-free 
magnetic field has been offered by Mogilcvsky (1964, 1965, 1966, Kalinin and Mogilevsky 
1965). His analysis of the observations of magnetic fields in the interplanetary space confirms 
that the corpuscular streams with own magnetic field have a discrete structure. 

Akasofu (1964) has tried to show that the solar plasma ejected from an active region can 
contain an appreciable amount of neutral hydrogen atoms. This supposition has been criticized 
both from the solar and geophysical points of view by Brandt and Ilunten (1966) and by 
Cloutier (1966). Cloutier shows that the flux of neutral hydrogen is less than io~5 of the total 
solar wind flux at 1 A.u. 

1 4 . SOLAR-TERRESTHIAL RELATIONS 

Quite a lot of papers relating to the problems of solar-terrestrial physics, have already 
been mentioned in the preceding sections. Particularly, reader's attention is called to sections 
7.3, 12, and 13. 

Jonah et al. (1965) have prepared a five-volume catalogue which brings together the major 
optical, radio frequency, ionospheric and geomagnetic phenomena and events for the 19th 
solar cycle. Pick (1966) summarized the main optical and radioelectric properties of flares 
associated with SID, PCA and ssc magnetic storms. A synthetic study of severe solar-terrestrial 
disturbances of 9-12 February 1958, was presented by Hakura and Nagai (1964) and the 
same events were also described by Rivera and Gonzales (1964). 

Connections between the fine structure of type IV bursts and the production of PCA'S 
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Bednarova-Novakova (1964) and Halcnka (1964) liave tried to show that flares are not 
sources but only indicators of some events of the ejections of corpuscular streams from the 
Sun. They believe that the actual source of the corpuscular emission are filaments and the most 
gcoactivc phenomena on the Sun are filaments associated with unstable sunspot groups 
(Bednarova-Novakova 1964a, 1966*7, Bednafova-Novakova et al. 1964, Halenka 19666). 
Halenka (19660) even tries to prove that geomagnetic storms erroneously ascribed to proton 
flares were caused, in fact, by central meridian passage of unstable filaments and Bednafova-
Novakova (1967) opposes the opinion that sudden disappearance of filaments is caused by 
flares. Bednarova-Novakova (1966ft) and Bednafova-Novakova et al. (1964) have also pointed 
out that when forecasting geomagnetic activity it is necessary to know the coronal formation 
extending over the solar central meridian at the given moment. This is in agreement with the 
conclusion made by Gnevyshev and 01 (1965) that the mean annual values of geomagnetic 
disturbances arc connected with the intensity of the A 5303 A coronal lino more closely than 
with any other index of solar activity. 

15. ADMINISTRATIVE REPORT 

Two working groups of Commission 10 were active during the reported period: 

(a) The working group on CSSAR was established at the Hamburg meeting in 1964, in 
the following composition: 

Michard (chairman), Dodson-Prince, Fokker, Giovanclli, Jefferies, Kiepenhcuer, Righini, 
Roberts, Rosch, Severny, H. J. Smith, Svcstka, Waldmeier. 

(ft) The working group on coronal intensity standardization was established in 1966 
sponsored both by the IAU Commissions 10 and 12, in the following composition: 

Rosch (chairman), Gnevyshev (secretary), Nagasawa, Newkirk, Waldmeier. 

In fact, this is a re-establishment of an earlier Working Committee, which treated some 
problems of coronal observations in the period 1958-61. Many observers of the solar corona 
have been of the opinion that some more work on the standardization of coronal data is 
urgently needed. This working group has planned to hold a meeting at Bagneres-dc-Bigorrc 
before the Prague General Assembly, in August 1967. 

Since important parts of the activity of these working groups are envisaged for 1967, i.e. 
after submitting the present Report for press, we have preferred not to include any partial 
reports here, and the chairmen of both these working groups will present verbal reports at 
the meetings of the Commission 10 in Prague. 

The following recommendations are to be considered: 

(1) A. H. Shapley recommends to discuss, from the point of view of Commission 10, the 
proposal to establish a solar-terrestrial service and its proposed status. This proposal is based 
on a resolution taken at the URSI XV Assembly, Munich 1966, calling on IUCSTP to make 
the study and potentially arrange for the establishment of such a service. Commission 10 
could recommend for or against the establishment of such a service and make comments on 
its needs and terms of reference. 

(2) A. II. Shapley recommends to discuss the experience with the new IAU classification 
of flare importances and to have a discussion whether other international standards may be 
needed as regards description of other forms of solar activity in addition to H a flares. The 
possible need for such additional work on standardization of descriptions could benefit from 
a general discussion at Prague and eventually lead to establishment of an appropriate working 
group if there appears a need for it. 

(3) A. II. Shapley would also be interested in having a discussion on the success of the 
IQSY solar activity forecasts and also whether the post-IQSY forecasts made and distributed 
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