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A study of the cosmic ray intensity data recorded with the ground-based neutron monitor at Deep
River along with the associated interplanetary magnetic field and solar wind plasma parameter data
during 1981 —1994 was carried out by means of the Fourier analysis. Many days having abnormally
high/low amplitudes for successive number of five or more days as compared to the annual average
amplitude of diurnal anisotropy were selected as high/low-amplitude anisotropic wave train events
(HAE/LAE). The results clearly indicate that the time of maximum of diurnal variation significantly
remains in the 18-hr direction for the majority of the HAE/LAE cases. The phase of enhanced
diurnal anisotropy shows a remarkable systematic shift towards later hours as compared to the
co-rotational direction for some of the HAE cases, whereas it shows a remarkable systematic shift
towards earlier hours for some of the LAE cases as compared to the co-rotational direction. The
majority of the HAE/LAE events occurred when the disturbance storm time index Ds; remains
negative only. Significant deviations are seen in the cosmic ray intensity during the passage of
interplanetary magnetic clouds for both HAE and LAE events. The high-speed solar wind streams
(HSSWS) do not play any significant role in the occurrence of these types of events. The
interplanetary disturbances (magnetic clouds) are also effective in producing cosmic ray decreases.
The source responsible for these unusual anisotropic wave trains in cosmic rays is proposed.

INTRODUCTION different parameters and the cosmic ray intensity

is clearly manifested in the dependence of cosmic

The transport of cosmic rays from the heliosphere
edges to the vicinity of the Earth is greatly
influenced by solar and heliospheric parameters.
The long-term (solar cycle) variation of galactic
cosmic ray (CR) intensity and its association with
various solar, interplanetary and geophysical
parameters revealed often contradictory results [8,
37, 36, 30, 12, 33, 34]. Many investigators [34,
36, 42] studied the relation between the solar
activity parameters and the cosmic ray intensity.
Balasubrahmanyan [5] found a relation between
the cosmic ray intensity and the geomagnetic
activity. In all cases hysteresis effect between the
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ray intensity on the magnitude of the above-men-
tioned parameters [29]. Xanthakis et al. [43]
studied the cosmic ray modulation in the 20" solar
cycle and presented a more elaborated model.
According to this model, the modulated cosmic ray
intensity that was measured by the ground-based
stations is equal to the galactic cosmic ray intensity
(unmodulated) at a finite distance corrected by a
few appropriate solar and terrestrial activity in-
dices, which cause the disturbances in inter-
planetary space.

The systematic and significant deviations in the
amplitude/phase of the diurnal/semi-diurnal
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anisotropy from the average values [41 ] are known
to occur in connection with strong geomagnetic
activity [27]. Rao et al. [38] showed that the
enhanced diurnal variation of high amplitude
events exhibits a maximum intensity in space
around the anti-garden-hose direction and a min-
imum intensity around the garden-hose direction.
A number of high amplitude events was observed
with a significant shift in the diurnal time of
maximum to later or earlier hours [11].

Mavromichalaki [27] observed high-amplitude
wave trains of cosmic ray intensity during June,
July and August 1973. These events show the same
characteristics as the event of May 1973. During
these days the phase of the enhanced diurnal
anisotropy is shifted to a point earlier than either
the co-rotational direction or the anti-garden-hose
direction. The diurnal anisotropy is well under-
stood in terms of a convective-diffusive mechanism
[9]. Mavromichalaki [24, 26] observed that the
enhanced diurnal variation was caused by a source
around 16 hr or by a sink at about 04 hr.

During the study of diurnal anisotropy of cosmic
ray intensity observed over the period from 1970
to 1977 using the neutron monitor data of the
Athens and Deep River stations, Mavromichalaki
[25] found that the phase of diurnal variation
shows a remarkable systematic shift towards ear-
lier hours than normally beginning in 1971. This
phase shift continued until 1976, the solar activity
minimum, except for a sudden shift to later hours
for one year, in 1974, the secondary maximum of
solar activity. It is observed that the behaviour of
the diurnal phase was consistent with the convec-
tive-diffusive mechanism, which relates the solar
diurnal anisotropy of cosmic rays to the dynamics
of the solar wind and of the interplanetary mag-
netic field.

The average amplitude of diurnal and semi-diur-
nal anisotropy is found to be larger than normal
one during the initial phase of the stream while it
is smaller as compared to the normal one during
the decreasing phase of the stream and phase is
observed to remain almost constant [34], which
means that the diurnal as well as semi-diurnal
variation of galactic cosmic ray intensity may be
influenced by solar polar coronal holes. The chan-
ges were observed as well in the amplitude and
phase during the high-speed solar wind streams
(HSSWS) coming from coronal holes [31, 14]. The

diurnal variation might be influenced by the
polarity of the magnetic field [35], so that the
largest diurnal variation is observed during the
days when the daily average magnetic field is
directed outward from the Sun.

The amplitude of the diurnal anisotropy is
observed to be significantly large during three
types of clouds [19], in comparison with the
amplitude observed in geomagnetically quiet days
[44]. The phase has also been observed to shift to
earlier hours during these clouds in comparison to
the phase in geomagnetically quiet days (QD). The
behaviour of semi-diurnal anisotropy on LAE was
studied by Jadhav et al. [15] on the basis of
comparison of the average semi-diurnal amplitude
for each event with 27-day or annual average
semi-diurnal amplitude. They observed no sig-
nificant difference between the two wave trains.
The semi-diurnal amplitude is observed to be
normal, which indicates that the diurnal and
semi-diurnal anisotropies of daily variation are not
related to each other for these LAE cases.

An attempt was made in this work to investigate
a probable reason for the occurrence of these types
of unusual events in CR intensity observed over
the period from 1981 to 1994.

DATA ANALYSIS

The pressure corrected data from the Deep River
neutron monitor NM (cut off rigidity = 1.02 GV,
latitude = 46.1° N, longitude = 282.5° E, altitude =
= 145 m) were subjected to the Fourier analysis
for the period of 1981 to 1994 after applying the
trend correction to have the amplitude (%) and
phase (Hr) of the diurnal and semi-diurnal
anisotropies of cosmic ray intensity for unusually
low-amplitude events. The amplitude of the diurnal
anisotropy on an annual average basis is found to
be 0.4 9%, which has been taken as reference line
in order to select low-amplitude events.

The days having abnormally low amplitude for a
successive number of five or more days were
selected as low-amplitude anisotropic wave train
events and having abnormally high amplitude for
a successive number of five or more days were
selected as high-amplitude anisotropic wave train
events. The anisotropic wave train events are
identified using the hourly plots of cosmic ray
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intensity recorded at the ground-based neutron
monitoring station and 28 unusually low-amplitude
wave train events and 37 high-amplitude
anisotropic wave train events were selected during
the period 1981—1994. Further, various features
observed over the solar disk during the periods of
events were studied as well.

Daily variation, sometimes the variation in cos-
mic ray intensity is not strictly periodic. Therefore
it is required to subject the pressure corrected data
to trend correction before analyzing the data for
getting the harmonics of cosmic ray anisotropy
using the Fourier technique. Thus if the number to
be analyzed represents bihourly (or hourly) means
of cosmic ray intensity, the mean for hour #, (0"
hour) will not, in general, be the same as the mean
for hour f,, (or 24™ hour). This difference, on
account of secular changes, in practice is allowed
for by applying the correction known as trend
correction, to each of the terms.

If y, is the value of the ordinate at x = 0 (0 hour)
and y,, is the value of the ordinate at x = 2z
(24 hour) the trend corrected value for any hour
is given by the equation:

y, =

where k=0, 1, 2, ... , ¥, is uncorrected value, and
+0, denotes secular changes, i.e., 0, = y;, = ¥,

RESULTS AND DISCUSSION

Fig. 1, a, b gives the amplitude (%) and phase
(hr) of diurnal anisotropy for high amplitude event
at ground in local time (LT). It is quite apparent
from Fig. 1, a that the diurnal amplitude is
observed to remain significantly high and statisti-
cally, whereas the phase is found to shift towards
earlier hours throughout the event. During these
events a negative magnetic cloud without shock has
been noticed on 25 September at 03 UT. Principal
magnetic storms (PMS) on 7 February 1993 at
05 UT and on 8 February 1993 at 19 UT were
observed during these events. However, for the
HAE as depicted in Fig. 1, b the amplitude is
observed to remain high and statistically constant,
whereas the phase of diurnal anisotropy sig-
nificantly remains in the co-rotational direction
during the entire event. These results are in partial
agreement with the earlier findings [20, 22 ] where
it is noticed that in space the phase shifted towards

Ye T (iéyk)/ 12, later hours for some of the HAE, whereas it
HAE
A % A % A, % A, %
1.21 a 1.21 b 1.2r e 1.2r f
0.6 """ . 0.6 ”‘_‘_4"-"/: 0.6 0.6
0 1 1 1 1 | 0 1 1 1 1 | 0 T~ 1 |A | 0 .‘_I 1 1 1 1 - |
Py, h Py, h Py, h Py, h
24 24r 121 121
- P——*
0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
4 5 6 7 8 17 18 19 20 21 24 25 26 27 28 29 20 22 24 26
February 1993 July 1983 September 1983 March 1994
LAE
Ay, % Ay, % A, % A, %
v [ v d 0.4T g r h
| \\./—_‘ 04y 0.2} |
0 L L L L 1 0 L I I I 1 0 I I I I I 1 0 L L L L L 1
Py, h Py, h Py, h Py, h
241 241 121 121
W -
2r 2r w 6 LQ‘ or w
0 L L L L 1 0 L L L L 1 L L L L L 1 L L L L L 1
1 2 3 4 5 4 5 6 7 8 13 14 15 16 17 18 13 14 15 16 17 18
May 1991 October 1994 June 1985 January 1991

Days of event

Fig. 1. Amplitude and phase of the diurnal (4;, Py) and semi-diurnal (4, Py, anisotropy for HAE and LAE for severe periods
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Fig. 2. Amplitude and phase of the diurnal anisotropy for each
HAE and LAE (diamonds) along with quiet day annual average
values (dots) during 1981—1994

remains in the 18 hr direction for the majority of
the HAE events during the period 1981—1990.
Principal magnetic storm on 8 September 1981 at
2141 was observed during these events.

Fig. 1, ¢, d gives the amplitude (%) and phase
(hr) of diurnal anisotropy for one of the low-
amplitude events at ground in local time (LT). As
depicted in Fig. 1, ¢, the diurnal amplitude for
low-amplitude events remains significantly low and
constant, whereas the phase is consistently found
to remain in co-rotational direction for the
majority of the days of event. Two PMS, on 1 May
1991 at 01 UT and 2 May 1991 at 02 UT, were
observed during these events. However, for the
LAE plotted in Fig. 1, d, the diurnal amplitude
significantly remains low and constant, whereas

the time of maximum is found to shift towards
earlier hours for the majority of the days of event.
This is in good agreement with the earlier findings
[21, 22] in space for LAE. A positive magnetic
cloud without shock occurred on 20 April 1981 at
23 UT during these events. Five PMS, on 18§
October 1992 at 12 UT, 19 October 1992 at 22
UT, 35 October 1994 at 08 UT, 6 October 1994 at
17 UT and 7 October 1994 at 13 UT, were
observed. SSC has not been observed during these
events.

Fig. 1, e—hA gives the amplitude (%) and phase
(hr) of semi-diurnal anisotropy for HAE/LAE at
ground in LT. As depicted in Fig. 1, e, f, the
amplitude of the semi-diurnal anisotropy for each
HAE remains statistically the same, whereas the
phase shifted to later hours throughout the period.
Similar trends were also reported for the period
1981—1990 in space [20, 22]. Three PMS, on 20
March 1994 at 16 UT, 21 March 1994 at 02 55 UT
and 25 March 1994 at 15 17 UT were observed
during these events. The amplitude of the semi-
diurnal anisotropy as shown in Fig. 1, g, A for LAE
is observed to remain statistically the same for
each event, whereas the time of maximum is found
to shift to later hours. Similar trends were ob-
served by Jadhav et al. [15] for the period
1966—1973 and Kumar and Chauhan [21] and
Kumar et al. [22] in space for the period 1981—
1990. A PMS on 21 December 1993 at 01 UT was
observed during the event. We have rigorously
studied all the HAE/LAE events during the period
and noticed the same trends which were presented
here for few cvents.

Fig. 2 illustrates the amplitude and phase of the
diurnal anisotropy along with quiet days annual
average values for all the HAE/LAE. It is observed
that the amplitude of the diurnal anisotropy for the
majority of the high-amplitude events is sig-
nificantly larger than the quite day annual average
values throughout the period and the phase of the
diurnal anisotropy was shifted to earlier hours as
compared to the quiet day annual average values
for the majority of the events. This is in good
agreement, for the amplitude but not for the
phase, with earlier results [22] where the inves-
tigators noticed that diurnal amplitude remains
significantly large but the diurnal time of maxi-
mum shifts towards later hours as compared to the
quiet day annual average values in space for HAE.
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Fig. 3. Amplitude A; and phase P; of the diurnal anisotropy for each HAE and LAE along with the variation in associated value of
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Fig. 4. Frequency histogram of solar wind velocity for all HAE
and LAE during 1981—1994

However, the amplitude of the diurnal anisotropy
for the majority of the LAE events as shown in
Fig. 2 attains significantly lower values as com-
pared to the quiet day annual average amplitude
throughout the period and the phase of the diurnal
anisotropy has a tendency to shift towards earlier
hours as compared to the quiet day annual average
value for the majority of the LAEs confirming the

earlier trends noticed by Kumar and Chauhan
[21] and Kumar et al. [22] in space for the period
from 1981 to 1990.

For individual HAE/LAE cases, the inter-
planetary magnetic field (IMF) and solar wind
parameter (SWP) were studied as well. Fig. 3 gives
the amplitude and time of maximum of the diurnal
anisotropy for each HAE/LAE case along with the
variation in the associated values of disturbance
storm time index (D,) and statistical error bars.
The amplitude of diurnal anisotropy as shown in
Fig. 3 (HAE) is found to be statistically constant
for both positive and negative values of D, index
for the majority of the events. The amplitude of
diurnal anisotropy for both polarities is higher (=
0.5 %) and phase shifts towards earlier hours as
compared to the co-rotational values (18 hr) for
the majority of the HAE. It is also noteworthy that
the majority of the HAE events (30) occurred
when the D, index remained negative only. Thus
we can say that the occurrence of HAE events is
dominant for negative polarity of D, index. It is
noticed that for positive or away polarity of IMF,
the amplitude is high and phase shifts to early
hours; whereas, for negative or towards polarity of
IMF the amplitude is lower and phase shifts to
early hours as compared to co-rotational value
during 1967—1968 [10, 17]. An enhanced mean
amplitude of diurnal anisotropy correlates with
positively directed sectors while the amplitude of
the diurnal anisotropy seems to decrease during
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Fig. 5. Variations of cosmic ray intensity during HAE and LAE on the onset of interplanetary magnetic cloud events

sector boundaries [28 ]. Further for LAE events the
amplitude of the diurnal anisotropy has no sig-
nificant correlation with D, index due to large
scattering of points. The amplitude remains sig-
nificantly low (~0.2 %) for the majority of the
LAE events. The time of maximum of the diurnal
anisotropy is significantly found to remain in a
direction earlier than co-rotational direction (18
hr) for the majority of the HAE except for one
event where it remains in co-rotational direction. It
is also noteworthy that the majority of the LAE
events (26) occurred when the D, index remained
negative only. Thus we can say that the occurrence
of LAE events is dominant for negative polarity of
the D, index. Hashim and Bercovitch [10] as well
as Kananen et al. [17] reported that for the period
1967—1968, i.e., for positive or away polarity of
IMF, the amplitude is high and phase shifts to
early hours; whereas, for negative or towards
polarity of IMF the amplitude is lower and phase

shifts to early hours as compared to co-rotational
value.

Fig. 4 illustrates the frequency histogram of
solar wind velocity for each HAE/LAE. It is
observable from these plots that the majority of the
HAE/LAE events occurred when the solar wind
velocity lay in the interval from 400 to 500 km/s,
i.e., was nearly average. Usually, the velocity of
high-speed solar wind streams is 700 km/s [31].
Therefore, one can infer from these figures that
HAE/LAE events are not caused either by the
HSSWS or by the sources on the Sun responsible
for producing the HSSWS such as polar coronal
holes (PCH) etc. Thus, we may conclude that the
HSSWS do not play an important role in the
occurrence of the HAE/LAE, which is consistent
with earlier findings [31] and inconsistent with the
results obtained before that the solar diurnal
amplitude is enhanced during the HSSWS coming
from coronal holes [13, 7]. Ahluwalia and Riker
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[2] found that the annual mean amplitude appears
to have large values during the epoch of HSSWS.
The amplitude of the diurnal anisotropy in free
space is found to enhance by 0.15 % along 17—
18 hr LT in HSSWS while it is diminished by
0.1 9% along 17—18 hr LT, in low-speed solar
wind streams [32]. Further, for HAE/LAE the
second peak shown in the figures, where SWV lies
in the range of 450—500 km/s, is atiributed to the
days when the polarity of IMF is not very well
defined, i.c., they are either positive or negative or
mixed polarity days. According to Ahluwalia and
Riker [1], there is no relation between solar wind
speed and diurnal variation in high rigidity region.
The modulation of solar diurnal anisotropy is
weakly or less dependent on the solar wind
velocity [31]. No significant difference was found
between the variation of diurnal vectors in the
high-speed days and in the days when the speed
is normal.

The existence of interplanetary shock associated
with magnetic clouds [6, 19] provided a new tool
for the investigation of the physical process
responsible for cosmic ray decreases. Many inves-
tigators [3, 4, 45], using the superposed epoch
analysis technique for a number of events,
demonstrated that the decreases are essentially
produced by the turbulent sheath between the
interplanetary shock and magnetic cloud. Sander-
son et al. [39, 40], using the magnetic cloud data
of Marsden et al. [23], showed clearly that
magnetic clouds also produce cosmic ray decreases.
They suggested that post-shock regions, tangential
discontinuities and magnetic clouds are equally
effective in producing cosmic ray decreases. Kahler
and Reames [16], considering magnetic fields of
different topology, suggested that the cosmic ray
decreases could be produced by the passage of
magnetic clouds with open field-line configuration
as well. Using the methodology of Zhang and
Burlaga [45] we identified some positive and
negative magnetic clouds during these LAE/HAE
events. The magnetic clouds were divided into two
categories, namely, those associated with shocks
and those not associated with shocks. During these
LAE/HAE events few interplanetary magnetic
clouds [40] were identified during the period
1981—1994. Some of them are negative clouds
without shock and other are positive clouds with
and without shock.

Fig. 5 give the cosmic ray intensity during these
LAE/HAE events, during the arrival of cloud and
preceding/succeeding period of the cloud. One can
clearly see, that during HAE the cosmic ray
intensity is found to remain constant (from 26
June to 16 July 1982) before and after the onset
of the magnetic cloud. After few days of the
magnetic cloud event the intensity decreases
sharply. In the same figure (from 23 March to
12 April 1983), the cosmic ray intensity is found
to increase gradually seven days prior to the
magnetic cloud event and after the onset of the
event it decreases gradually with some deviations.
Significant deviations are observed in the cosmic
ray intensity (from 14 July to 3 August 1986)
before and after the onset of the magnetic cloud.
As seen in the low panel of Fig. 5, the intensity
increases sharply eight days prior to the magnetic
cloud event and one day after the onset of the
event it increases gradually with some deviations.
Thus we can see that the cosmic ray intensity has
significant deviations on the onset of magnetic
cloud events during HAE.

As depicted in Fig. 5, for LAE events the cosmic
ray intensity (from 10 to 30 April) increases
gradually with some depressions seven days prior
to the magnetic cloud event and after the onset of
the event it increases gradually for five days; then
it decreases sharply. As seen in the middle panel
of the figure, (from 5 to 25 April 1986) the
intensity seems to remain constant before and
after few days of the magnetic cloud event. How-
ever it shows some deviations beyond these days.
The intensity (from 12 December 1986 to 1
January 1987) decreases nine days prior to and
three days after the magnetic cloud onset then it
decreases sharply, as one can see in the low panel
of Fig. 5. Thus we observed that significant
deviations are also seen in the cosmic ray intensity
during the passage of interplanetary magnetic
clouds for LAE events.

Our findings are in good agreement with earlier
ones reported by Yadav et al. [44]. These obser-
vations suggest that the cosmic ray decrecase is
essentially triggered by the passage of a magnetic
cloud. Our observations agree with the observa-
tions of Sanderson et al. [39, 40] as well as of
Kahler and Reames [16] that the magnetic clouds
are also effective in producing cosmic ray
decreases. Interplanetary disturbance (a magnetic
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Fig. 6. Number of days (%) of HAE and LAE associated with
H,, solar flares and/or AP-DF and/or PMS

cloud) is found to be a responsible factor in
producing the decrease in cosmic ray intensity on
short-term basis [18].

The number of days associated with H_ solar

flare and/or active prominences-disappearing fila-
ments (AP-DF) and/or principal magnetic storms
(PMS) is plotted in Fig. 6, so as to make an
attempt to investigate the probable source(s) of
HAE/LAE in terms of various solar features ob-
served over the solar disk during the period of
occurrence of each HAE/LAE event. One can see
from these plots that the majority of the days of
HAE/LAE are associated with H_ solar flares or

AP-DF. It is to be further noted that these trains
of days of HAE/LAE are not associated with either
any Forbush decrease or geomagnetic storm. Thus,
the absence of geomagnetic disturbances during
the days of HAE/LAE that we have examined
shows that the Earth has not encountered the
interplanetary transients caused by the various
identified solar sources.

CONCLUSION

The following conclusions can be made on the

basis of our findings.

¢ The results clearly indicate that the amplitude
persists continually high/low for at least five or
more days and the phase of the diurnal

anisotropy remains in the co-rotational direction
for the majority of the HAE/LAE. However, it
shifts towards earlier hours for some of the
HAE/LAE cases. This indicates that the sources
responsible for HAE/LAE may be not the same.

* The amplitude of semi-diurnal anisotropy
remains statistically invariant, whereas time of
maximum (phase) shifted to later hours for both
types of events.

¢ The amplitude of diurnal anisotropy remains
significantly high for HAE and low for LAE,
whereas the time of maximum shifts towards
earlier hours for both type of events as compared
to the quite day annual average values.

* The occurrence of HAE/LAE is dominant when
solar wind velocity is average or moderate, which
shows that these events are not caused by
high-speed solar wind streams.

» The majority of the HAE/LAE events occurred

when the disturbance storm time index D,

remained negative only.

Significant deviations are seen in the cosmic ray

intensity during the passage of interplanetary

magnetic clouds for both HAE and LAE events.

The magnetic clouds are also effective in causing

cosmic ray decreases.

Multiple solar features were observed over the

solar disk for the majority of the cases during

the period of study.
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MOAYJI4III KOCMIYHUX IMTPOMEHIB,
A TAKOX COHAYHHUX I TEJIOCOEPHUX AHOMAJITI

Paozcew K. Miwupa, Pexa Azapean Miwpa

IIposeaeno Pyp’e-aHasmia AaHUX MPO IHTEHCUBHICTH KOCMIUHUX
MpOMEHiB, 9Kki OyJu OTPUMaHi 3 BHUKOPUCTAHHSIM HA3EMHOTO
HeUTpoHHOro Mouitopa B Jlinm-PiBep, a TakoxX AaHux MIOAO
nmapaMeTpiB MiXKIUIAHETHOTO MArHiTHOTO TOJIST M ILIa3MM COHSIU-
HOrO BiTpy, 3700yTi nporsarom 1981—1994 pp. Barato auis, g
MOCTIOBHOCTI IKUX 3 I1'9TU UM GLIbIIE JAHIB XapakTepHi HEHOP-
MaJIBHO BUCOKi UM HM3bKi aMIUIITYy[1, 9K IOPiBHATH i3 CEPENHbO-
piuHOI0 aMiutiTyno0 1060BOT  aHizorponii, Oyau BuGpaHi sK

SIBUINNA BHUCOKO- UM HHU3BKOAMIUITYIHUX AHi3OTPOIiYHUX XBU-
JBOBUX MakeTiB. Hamii pesysnbraTi 4iTKO BKA3yIOTh Ha TeE, IO
MOMEHT MakCUMyMy a000BOi Bapiaiii 3aJUIIAETHCH, TOJOBHUM
yMHOM, y 18-roaMHHOMY HAOPAMKY s GiIbIIOCTI MOAiN
BUCOKO- UM HHU3BKOAMIUITYJHUX aHi30TPOMUHMX XBHJIbOBUX
nakeris. Pasza nigsuienoi g106080i awizorpomii mokasye mo6pe
MOMITHHE CUCTEMATHUHMIT 3CYB y OiK MigHIIMX TOAMH, K
TMOPiBHATH 3 KOPOTAIiliHUM HAIPSIMKOM, JUIS JeIKUX i3 MOAiH
BUCOKOAMIUTITYAHUX AHi30TPOIIUYHMX XBIJIBOBUX IAKETIB, a JJIs
eIKUX TOAIM HM3bKOAMIULTYJHUX aHi3OTPOMUHMX XBHUJIBOBUX
MaKeTiB A Hei XapaKTepHUM 3HAUHUM CUCTEMATUYHUH 3CYB y
Gik Ginpll paHHIX TOAMH y MOPIBHAHHI 3 KOPOTALMHMUM Ha-
npsaMkoM. bBinbima vacTvHa i3 PO3MNISHYTHMX MOAIN BUCOKO- UM
HHU3bKOAMIUTITYAHMX aHI3OTPOMIUHUX XBHJIbOBUX MAKETIB Bifly-
Jacs Tomi, KoM wacoBuil impexkc 30yprosanpHOrO mrtopmy D,
3aJIMIIABCS TiIbKKU HeratuspHuM. Crnocrepiranucs ictotHi Bigxu-
JICHHY B IHTEHCHUBHOCTI KOCMiYHMX IIPOMEHIiB Mif dYac Ipo-
XOAXKEHHS MiXKIUIAHETHUX MArHiTHHUX XMap AJjs IOl sSK BU-
COKO-, TaK i HM3bKOAMIUNTYJHUX aHi30TPONIYHMX XBHJIbOBUX
naxkerTis. BUCOKOMBUIKICHI MOTOKU COHSYHOTO BiTPY HE Bifirpa-
I0Th CYTTEBOI POJi y BUHUKHEHHI MOAIN Takux THUIB. Mix-
riaHetHi 36ypeHHs (MarHiTHi XMapu) BifiirparOTh MEBHY POJIb Y
3MEHIICHH] {HTEHCHBHOCTI KOCMIUHHX NPOMEHiB. 3aponOHOBAHO
JOKEpEeJIO OMMCAHUX HEe3BUYAMHUX aHi3OTPOMUHMX XBHUJIBOBUX
MaKeTiB y KOCMIYHUX IIPOMEHSIX.



