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It has become clear that a large continuum burst is composed of 4
distinctive types, CM;, CM;, DM and IV, which originate from different
altitudes over the photosphere. The observational characters of each type
are given. CM; is the main phase of centimeter-wave burst originating
from about 0.02-0.05 R in height. DM burst is polarized in ordinary
sense, which is the cause of reversal of polarization with frequency. Its
center frequency lies between about 1000 and 200 Mc/s, and is often
misunderstood as the original Type IV burst. The movement of magnetic
field during a burst is suggested. CM: may be considered as an enhance-
ment of the upper part of the source of S-component caused by this
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movement of the field.

A large continuum burst is often generally
called as Type IV. However, recent obser-
vations show that the continuum is composed
of several groups of emission originating
from different altitudes over the photosphere.

Fig. 1 is a simplified spectral diagram?-?
of a typical burst, where we propose to se-
parate the continuum into 4 distinctive types.
The observational characters of the respec-
tive types are shown in Table I. Here we
shall explain several new topics in some
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Fig. 1. Simplified dynamic spectrum and sum-
mary of observations.

detail.

(1) The sense of polarization at CM, and
CM, corresponds definitely to the sense of ex-
traordinary wave. It was confirmed at 3.2
centimeter wavelength by 16-element inter-
ferometer® which can take two series of
drift curves of both intensity and polariza-
tion. We have selected 26 bursts of intensi-
ty more than 800 units during the period
from May 1959 to December 1960, where the
sense at CM; and CM, was perfectly the
same with that of S-component, the latter is
in turn always equal to the sense of extraor-
dinary wave®. This relation is not clear
statistically, though suggestion was made by
Kakinuma® a few years ago.

(2) Type DM is circularly polarized in
ordinary sense. The reversal of the sense of
polarization® takes place between CM and DM
bursts. The ordinary sense and moderate
variability are the characteristics of DM
bursts. The reversal of sense may take
place also between low frequency end of
DM and original Type IV, but this is not
clear due to the insufficiency of observations.

(8) The center frequency of Type DM lies
between 1000 and 200 Mcls. Many of the so-
called Type IV bursts observed around 200
Mc|s may be DM bursts, except the initial
phase of the cintinuum. This statement is
supported by two observational facts at 200
Mc/s that the origin is low and seldom moves
and that the sense of polarization is ordinary
in general”. It must be noted that DM burst
may be the same with ‘orage continuum’ by
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Table I. Observational characteristics of 4 distinctive types.
o Apparent
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ture
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Fig. 2. An example of the movement of position at CM; burst.



Solar Radiation: Electromagnetic Waves

213

Mc/s Flare 24+ (Tokyo)
e WOV 14, 1960
3750} -]
2000 -
1000 —
o0F =
408 Reversal of polarization -
iga: = (=g =1 25°N a0y
100+ - No observation |- - —
6711 piss T T 1.~ ~(Sydney)
el s &F ) ploneiid, 1
03 04 05 06 U.T.
6o e 4000 Mc/8xn0 ; 'Y
° e, ° o/ 30° N
P Lo
]’ :: ®q ,:;‘X °‘m w&
K 0‘\
9400 Mc/s
A
- x
L x
: L xl x
2 N ¢ A to i
s o°w
9400 Mc/s
Polerisation
= | | 1
03 04 05 06 U.T.

Fig. 3. An example of the movement of the center of polarization at the rising phase of CM:

burst.

French group®. By taking also their results
into consideration, the altitude of the origin
may be 0.1—0.4 Rg over the photosphere which
will vary according to center frequency.

(4) The Type IV burst in the original
meaning initiated by Boischot and Denisse®
can be observed only on wmeter-wave range
below about 200 Mc/s. Usually there seems
to be a clear gap between DM and IV,
though sometimes the gap is not so clear.
Interferometric observations or at least spec-
tral observations of polarization would be
necessary to identify the original Type IV
burst.

(5) Origin of CM, may be a little higher
than CM, or S-component. This is presum-
able from the frequency spectrum, which is
confirmed directly by a limb flare as shown
in Fig. 2. We have another less clear ex-
ample on April 5, 1960.

(6) Center of polarization moves at the ris-
ing phase of CM,'” towards the position cor-
responding to S-component. An example is
shown in Fig. 3. We have also two other
examples on 11th and 15th November 196012 .

A noticeable difference between CM, burst
and S-component is that the degree of pola-
rization at 3750 Mc/s is usually larger or
equal to the degree of polarization at 9400
Mc/s, probably due to the difference in height.

Center of polarization
Polarization unstable
= center of intensity

Center of polarization
Center of polarisation

moves 7 center of intensity

Fig. 4. Presumable evolution of CM bursts in
connection with the[movement of magnetic field.
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Topics (5) and (6) may lead us to a new topic.
(7) The wmagnetic field seems to be at-
tracted by the particles during CM,, and
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into solar physics and earth storms.
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Discussion

Kundu, M.R.:

What is the velocity you deduce for the CM; burst?

And what is

the error of measurement? Could it be =50 km/s ?

Tanaka, H.:

The mean velocity is about 50 km/s, the error being say 30 per cent.

This figure is deduced from the data on November 14th, 1960.

Ogilvie, K.W.:
Tanaka :

Is there any direct evidence for the movement of the magnetic fields?
Movement of the field is supposed from interferometric observations

which are composed of two series of drift curves both for intensity and polarization.
Two peaks on the respective records begin to separate at the beginning of CM, burst.

Thompson, A.R.: What is the beamwidth of the interferometer with which the position
changes were observed ?

Tanaka: 2.2 min of arc.

Kai, K.: Is it possible to consider that DM burst may be an extension of type L
strom ?

Tanaka: No, I don’t think so.




