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ABSTRACT. Effect of scintillations arises in the result of
interaction of radio signal from the cosmic radio source with
irregularities of ionosphere plasma which appears at the
registration of observations as amplitude fluctuations.
Wherein fluctuations of the different intensities and with the
different long time periods can be observed. Scintillations of
large intensity and with large characteristic times (periods)
take an interest because its influence on records of the radio
sources is very essential and can distort the record shape. In
this case there is a need to consider the presence of the
intensive fluctuations. In this sense it might be useful to
investigate the frequency of occurrence of the intensive
scintillation. Processing of the radio sources records was
carried out on the observations of power cosmic radio sources
at the passage through direction pattern of the radio telescope
URAN-4 at frequencies 20 and 25 MHz during 1998-2007.
Record's characteristics were obtained including ionosphere
scintillation parameters. Also records with scintillations of
large intensity and with long periods were marked. In this
work daily distribution of intensive scintillations was
analyzed. It was showed that occurrence of intensive
scintillations changes in limits of 4-26% and it is larger on the
lower frequency. Dependence of occurrence of scintillations
from angle between direction on the radio source and line of
geomagnetic field in the observation place was found. It was
obtained that the maximum of the occurrence of the intensive
scintillations for all observed radio sources appears on the
nighttime of the day. Also local maximums of frequency of
occurrence are exist which may be associated with the
moments of sunrise and sunset.
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AHOTALIA. EdexT ionHochepHUX MepeXTiHb BUHHKAE
B pe3yabTaTi B3a€MOJii paJioCHTHANy BiJ KOMITAaKTHOTO
KOCMIYHOTO  pajiopkepesria 3  HEOTHOPIAHOCTIMH
ioHOC(epHOI TIa3MH 1 TPOSBIIEThCA TPH PEECTpaii
crocTepekeHb K aMIunitynHi ¢uykryamii. [Ipu neomy
MOXYTb CIIOCTepiraTich GIIyKTyauii pi3HOT IHTEeHCUBHOCTI
i 3 mepiojamu pi3HOT TPUBAJIOCTI. MepexXTiHHS BEJIUKOI
IHTCHCHBHOCTI 1 3 BEJIHMKHUM XapaKTCPHUM  4acoM
(mepiozioM) BHKJIHMKAIOTh IHTEpPEC TaK sIK IXHIi BIUIMB Ha
3alKiCh  pajiojkepea JAy)Ke BaroMuii 1 BOHU MOXYTh
3HAYHO CIIOTBOPIOBAaTH (opMy 3amucy. B Takomy BUnaaKy
BUHUKAaE  HEOOXiTHICTh BpPaxOBYBaTH  HAasBHICTh
iHTeHCUBHUX (uykryamii. Tomy Moke OYTH KOPHUCHHM

JOCTITUTH YacTOTy IIOSIBM IHTCHCHBHUX 10HOC(EpPHHUX
MepexTinb. Ha pagioreneckom YPAH-4 Ha gactorax 20 i
25 MI'm na mpots3i 1998-2007 pokiB Oynm mpoBeneHi
CIIOCTEPE)XEHHSI ~ MOTYXHUX KOCMIUYHHMX JOKEpel 3
peecTpali€ero y BUIVISAL 3aIKCIB NPU NPOXOJDKEHHI Yepes
Jiarpamy HanpaBJCHOCTI paJiOTEeNeCcKOly, a TaKoX
BUKOHaHa 00poOKa oTpuMaHuX 3amuciB. B pesynbraTi
00poOKkM OyiM OTpHMaHi XapaKTEPUCTUKH KOXKHOTO
3amKcy B TOMY YHCIIi TapaMeTpu MepexTiHb. [Ipu 1mpomy
Oyny BIIMIUEHI 3amMCH 3 MEPEXTIHHSAMU  BEJUKOI
IHTEHCUBHOCTI 1 3 BEIUKHMHU TIepiomamu. B 1iii mpari
MPOAHATI30BaHO JTOOOBUH PO3MOMIN TOSIBU IHTEHCUBHUX
MepexTiHb. [lokazaHo, IO YacToTa TOSIBM IHTEHCHBHUX
MEpEeXTiHb 3MiHIOEThCS B iHTEpBai 4-26% i1 ix iIMOBIpHICTH
3pOCTa€ Ha HIKYiH 9acToTi. 3HAIeHA 3IeKHICTh YaCTOTH
MIOSIBU IHTEHCUBHUX MEPEXTiHb BiJl KyTa MiX HarpsMKOM
Ha PaJioJPKEPEsIo i CUIIOBOKO JIIHIEK TEOMArHITHOTO OIS,
OtpuMaHoO, 110 MAaKCUMyM YacTOTH IOSIBU IHTEHCHBHHX
MEpeXTiHb JIsl BCIX CIIOCTEPEKYBAaHHX Ppajio/pKepelt
NIPOSIBIISIETbCS B HIYHMK 4ac. TakoX iCHYIOTH JIOKaJbHI
MaKCUMYMH, sIKi, CKOpiIlie 3a BCe, OB’ s13aHl 3 MOMCHTAMU
cxony i 3axoxy CoHIs.

KurouoBi cjioBa: pamiomkepeno: ioHOCQEpHI MEpEeXTiHH,
JeKaMeTPOBUH [iama30H pafioXBHIb, JOOOBUI PO3IOMIT
10HOC(EPHIX MEPEXTiHb.

1. Introduction

When the signal from the discrete cosmic radio source
propagates through Earth's ionosphere it undergoes the
amplitude fluctuations caused by interaction with
irregularities of ionosphere plasma [Crane R. K., 1977].
Effect of scintillations is particularly essential for
observations at the decameter wave range. Wherein
amplitude fluctuations can to characterize by different
intensities from weak up to saturated and by different
characteristic time intervals (periods) from several seconds
up to ten minutes. It is reflect the state of irregularity of
ionosphere structure in the moment of observations.
Scintillations with large intensities and periods take an
interest because they largerly distort the observations
records of the cosmic radio sources. For example,
fluctuations with large periods that comparable with size of
radio telescope direction pattern can to distort the shape of
records that caused the incorrecting processing results.
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There is a need to take into consideration the presence of
the intensive fluctuations at the processing of observations.
In this sense it might be useful to investigate the frequency
of occurrence of the intensive scintillation. The daily
distribution of the intensive scintillations is presented in
this work on the observations of the power radio sources at
the decameter wave range.

2. Observations data

The regular observations of the 4-th power radio sources
— 3C144, 3C274, 3C405, 3C461, were carried out on the
radio telescope URAN-4 at frequencies 20 and 25 MHz
during 1998-2007 [Derevyagin V. G. et al, 2019]. Several
records of the passing through RT direction pattern of each
radio source were registered during day. Observations data
are stored in computer memory in the digital form. After
data processing parameters that characterized each record
and scintillation parameters were obtained. Under data
processing the quality of the record was estimated
including the presence or absence of intensive scintillations
in form: '0' - absence; '1' — presence. All data processing
was placed in the text files in chronological order for each
source and on frequencies. The analysis of daily
distribution of occurrence of intensive scintillations was
fulfilled further on obtained estimations.

Table 1: Statistics of the occurrence of the
intensive scintillations for 4-th radio sources at
two frequencies during 1998-2007

NS H D N20  S20 P20 N25  S25 P25
144 66 0 9881 990 0.10 8194 342 0.04
274 56 10 11318 1445 0.13 8859 606  0.07
405 84 19 10883 1761 0.16 11790 1045 0.09
461 77 37 8354 2201 0.26 8021 1177 0.15

3. Analysis and discussion the results on
intensive scintillations

Examples of the records of radio sources with intensive
scintillations obtained on radio telescope URAN-4
observations are showed in the Fig. 1 (Fig. 1b and 1c).
Record with weak scintillations is demonstrated for
comparison (Fig. 1a). Fig. 1 shows that in the case of weak
scintillations the processing of record (that include the
fitting of smooth curve) can to execute better than in second
case and all the more in third case. Proceed from above-
mentioned it is turns out to be important to know statistics
and distribution of occurrence of intensive scintillations.

Data for radio sources that observed is contains in Table
1 at frequencies 20 and 25 MHz: N — total number of
records; S — number of records with intensive scintillations;
P =S/N — relative value of occurrence of intensive
scintillations. Also additional information on radio sources
placed into Table 1: NS—number of source in catalogue 3C;
H — height of source in culmination moment (degrees); D —
angle between on source direction and line of geomagnetic
field (degrees).
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Figure 1: Samples of records of radio sources with
scintillations of different intensities. Values of
intensity are measured in relative units

Proceed from table data it is possible to say that
frequency of occurrence of intensive scintillations changes
in limits from 4 up to 26% and this value is larger almost in
two times at 20 MHz than at 25 MHz that corresponds to
increase of scintillation effect on lower frequency [Liu C.
H. et al., 1986]. Also one can note that occurrence of
intensive scintillations do not depends obviously on height
on which radio source observed. However the dependence
of frequency of scintillation occurrence from angle between
on source direction and line of geomagnetic field in
observation place (Fig.2) is observes: the larger this angle
the higher probability of intensive scintillations. The
similar dependence was got in the work [Lytvynenko O. A.
et al, 2000] for such parameter of scintillations as period.
Inversely proportional dependence exists for the
scintillation index. It is demonstrates the role of
geomagnetic field in manifestations of irregularity structure
of ionosphere [Aarons J., 1982].

In order to analyze the behavior of intensive
scintillations occurrence in time the daily distribution of
such occasions was obtained by sum up within each hour
from 0 up to 24. Distribution that obtained was normalized
on maximum value. Result is shown in Fig. 3.
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Figure 2:. Dependence of the frequency of
occurrence of the intensive scintillations from
angle between direction on radio source and line of
geomagnetic field in observation place. Data at the
frequency 20 MHz marked by crests and at 25 MHz
— by circles
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Figure 3: Frequency of the occurrence of intensive
scintillations in dependence from time of day for 4-th
radio sources at two frequencies; there are presented
numbers of occasions divided by maximum value.
Marks for two frequencies are correspond to marks in
Fig. 2

The analysis of occurrence of scintillations with large
intensity was fulfilled by observations of power cosmic
radio sources (3C144, 3C274, 3C405, 3C461) obtained on
the radio telescope URAN-4 at the frequencies 20 and 25
MHz during 1998-2007:

1. Frequency of occurrence of intensive scintillations
changes in limits from 4 up to 26%.

2. Daily distribution of such scintillations was obtained:
minimum observed in daytime and the probability to
observe intensive scintillations increased in nighttime.

3. It is shown that relative frequency of intensive
scintillations occurrence do not depends obviously
from height of radio source observation.

4. The dependence of the frequency of scintillation
occurrence from angle between on source direction
and line of geomagnetic field in observation place is
observes: the larger this angle the higher probability of
intensive scintillations.
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