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[To marepmanaM HaONIOACHWI MOUIHBIX KOCMHUYECKHX PaJMOMCTOYHMKOB Ha dactotax 20 u
25 MI'l nony4eHbl XapaKTepUCTUKH HOHOC(EPHBIX MEPLAHUM: HHAEKC S,, XapaKTepHOe Bpems t
U [OKa3aTeh HAKJIOHA CHEKTpa P. DTH BEIHYMHBI CPABHUBAIKCH C HHIECKCAMH COJHEYHOU (ITOTOK
Ha juuHe BoiHEL 10.7 cM, P,) u reomarnutHO# (Ap mHAekc) akTuBHOCTH. McciaenoBaHa 3aBUCH-
MOCTh MHJIEKCAa MOHOC(HEpPHBIX MEPIIaHWi OT HAa3BaHHBIX IMAPaMETPOB HA PA3IHMYHBIX WHTEpBajax
BpeMeHHU (OT HECKOJIBKHX CYTOK JIO HECKOJBKUX JeT). JIOBOJBHO CHIIBHO BBIpKEHHAsI CE30HHO-
CyTOYHas 3aBUCHMOCThH MHIEKCa MEpPIaHWU 3aTpyAHIET CpaBHEHUE JTaHHBIX Ha WHTEPBajaX MEHb-
me roga. [lo »Toil mpuunHe Hamboee HAJe)KHBIMUA OKa3bIBAIOTCS 3aBUCUMOCTH, TONyYSHHBIE IS
CpPEeHETOJOBBIX 3HaUeHWH. B 9acTHOCTH, OTy9YeHO, YTO CPEIHET0I0BbIe 3HAUEHHUS XapaKTEePHOTO
BPEMEHHM MEPLAHUN KOPPEIUPYIOT ¢ MOTOKOM P,y. B To ke BpeMs 4eTKoH B3aMMOCBSA3H MEXIY

napamMeTpamMu MepIaHui U WHIEKCOM FeOMarHUTHOW aKTUBHOCTH OOHAPYXHUTH HE yAalOCh.

BBenenune

B paHHUX mCClIeqOoBaHUIX, KOTOPHIC BRHITTOIHSINCH HA CPEIHUX IMIUPOTAX, OBLIO IMOKA3aHO, 9TO
napamMeTpsl HOHOC(PEPHBIX MEPIIAHUA HEe KOPPEIUPYIOT HEMOCPECTBEHHO C COTHEYHOW U reomar-
HUTHOH akTHBHOCTHIO [1]. Tlo Hammm u3mepeHusM, Kotopbie nmpoBoamanch B 1988-1989 ronax,
KOPPEJISIHS dTUX BEIHYNH TaKkKe He Oblia oOHapyskeHa [2]. B HacTosiiee BpeMs MBI UMEEM JIJTH-
TEeNBHBIA PSII M3MEPEHUN WHIEKCOB, XapaKTePHBIX BPEMEH M HAKJIOHOB CIEKTPOB MEpIIaHWi Ha
HEOJHOPOJHOCTAX MOHOC(EPHOU IMIa3Mbl YeTHIPeX MOIIHBIX PaJIHOUCTOYHHKOB Ha dacTtoTax 20 u
25 MTI'u. Ilepuon vabmonenuii mimics 9 net, ¢ 1998 no 2006 rox, — 3To moutn oxBaThiBaeT 23-i
OJIMHHAIIATHIICTHUH IIUKJI COJHEYHON aKTUBHOCTHU. [103TOMY MHTEpecHO ObLIO Obl MPOAHANIU3U-
pOBaTh MMOBEICHHUE 3TUX BEJIIMYUH B CBA3H C MOBEACHUEM MIOKA3aTEeNICH COJHEYHOW M T€OMarHUTHOM
aKTHBHOCTHU B TEUCHHE IHKJIA.

Metoauka usmMepeHuii 1 00padoTKn

[ns ananuza NpUMEHSUITHCH CPEIHECYTOYHBbIE, CPEIHEMECSIYHbIE M CPEeIHEroJOBbIe 3HAUCHUS
MH/ICKCOB, XapaKTEPHBIX BpEMEH W IOKa3aTeleld HaKIOHOB CIIEKTPOB HMOHOC(HEPHBIX MEpLaHHi,
NOJydYeHHBIE 110 MaTepuanaM HaOnroneHud Ha paamoteneckone YPAH-4 yerblpex MOLIHBIX pa-
muonctounnkoB (3C144, 3C274, 3C405 u 3C461) na gactorax 20 u 25 MTI't. MeTtoanka HabI0-
JCHUI M pacyera MmapaMeTpoB MOHOC(EpPHBIX MeplaHuil moapoOHOo u3noxeHa B [3]. B kauectBe
HOKa3aTessl COMHEUHOW aKTUBHOCTH OBbLI MCIIOJIB30BaH MOTOK panuousinyueHus ColHIa Ha 4acTo-
te 10.7 cm P, a reomarauTHOll — maHeTapHbI HHACKC AP. 23-i1 UK CONHEYHOW aKTMBHOCTHU
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Havaycs B koHIe 1997 rona, MakCUMyM 10 OTHOCHTEJIBHOMY YHCIY TSATEH HAOJIOAANCS B anpere
2000 roxa, no notoky P, — B ¢eppane 2002 roga; HaubGoaee MOIIHBIE BCIBIIIKA IPOU30LLIN B
okTsa0pe—Hos10pe 2003 roma. HaubGosbliue 3HaYeHUs T€OMAarHUTHOTO WHICKca AP OTMEYalHuCh B
2003 roxy.

PesyabTarhl

B tabmnune npuBeneHbl K03(hGUIMESHTH KOPPEISIUH, MOCYUTAHHBIC TS CPETHETOOBBIX 3HAUCHUH
WHJICKCOB, XapaKTePHBIX BPEMEH M MOKa3aTelicii HAKJIOHOB CIIEKTPOB MEPIaHUiA, TOTYYCHHBIX 110 Ha-
OJIFOJICHUSIM YEThIPpEX PATUOMCTOYHUKOB Ha yactorax 20 u 25 M1, u cpeHero10BbIX BEJIMYUH COJI-
HEYHOT0 MmoToka Ha BojHe 10.7 ¢cM U reOMarHUTHOTO MHaeKca Ap.

Taoauua.
P, Ap
Ucrou- 0
UK Sy t p Sy t p

20 25 20 25 20 25 20 25 20 25 20 25
3C144 | 011 )| 008) 092 | 071 | 044 | 036 | 011 | 029 | 018 | -0.05| 0.02 | —0.05
3C274 | 028 | 012 | 087 | 072 | 054 | 034 | 020 | 004 | 002 | 0.01 | 027 | 0.10
3C405 | 083 | 080 | 024 | 0.74 | 028 | 013|011 ) 011 | 013 | 0.02 | 040 | -0.07
3C461 | 043 | 013 | 043 | 066 | 016 | 004 | 040 | 0.30 | 013 | 004 | 035 | 0.28

MOHO OTMETHTH, YTO TOJLKO I ofgHoro umcrtounuka (3C405) nHabmrogaeTcs 3HAYUTEIIb-
Has KOPpEeNAlus CPEeIHEr0oJ0BBIX 3HAYEHWH WHICKCOB MEPIAHUW C BEIHMYMHOW COJTHEYHOTO
noroka P, mpuuem Ha 00euX 4acTOTax, AN OCTAJIbHBIX HCTOYHUKOB TaKas KOPPENSIUs He-
3HaunTenbHa. M3 TaOMUIBl Takke MOXHO BHIETh, YTO NOKa3aTellb HAKJIOHA CIIEKTpa Mepla-
HUl P He KoppenupyeT ¢ uHAekcoM P, UTo kacaercs mepuona MmepuaHuii t, To 31ecy koppe-
JAIUS 3aMeTHa JUIS BCeX MCTOYHHKOB Ha JIBYX 4acTOTaX, KpoMe ciydas 1 uctounuka 3C405
Ha yactore 20 MI'm. Hamo ydecTs, 9To To4HOCTHh M3MepeHud Ha yactore 20 MI'11 Huxke, yeMm
Ha yactote 25 MI'1, u3-3a Hanuuus OONBIIOro KoJduyecTBa moMmex. Ecnu ydecTh, 4TO xapak-
TepHOE BpeMs MEpIlaHHl CBSA3aHO C MPOCTPAHCTBEHHBIM MacIITaOOM HOHOC(HEpPHBIX HEOJIHO-
POIHOCTEH, BBI3BIBAIOININX MEPIAHUs, TO MOXXHO TOBOPHUTH O KOHTPOJE XapaKTepHBIX pa3Me-
POB HEOJTHOPOJHOCTEH B HOHOC(Epe B TEUCHUE COJTHEYHOTO ITUKJIA.

Ha puc. 1 npuBesneHsl rpagyKu CpeIHErOA0OBLIX 3HAYEHUNM MHIEKca S,, mepuoja t u mokasarens
HAKJIOHA CIIEKTpa P MeplaHwuii ais paguoncrounuka 3C274 Ha qBYX 4acTOTaxX B CpaBHEHUH C rpadu-
KaMH CPEeIHETOJ0BBIX 3HaueHUH moroka Py, u reomarHutHOro uxaekca Ap. IToenenue 3Tux mapa-
METPOB JUISI OCTAJIBHBIX MCTOYHHUKOB TMOMOOHO ¢ HEKOTOPHIMH ocoOeHHOCTsIMHU. U3 rpaduka BHUAHO,
YTO WHJEKC MEpIaHUil He CIeyeT 3a MOBEICHWEM COJHEYHOI'O IMKIA, TIepUOJl MEepIaHUid, CKopee
BCEro, pearupyeT Ha M3MCHEHUE COJIHCYHON aKTUBHOCTU B 3HAYUTEIBHOW CTENEHM, a Uil HaKJIOHA
CIICKTPa U3MEHEHHE B TCUCHUE COJIHCYHOI'O IMKJIAa MAJIO 3aMETHO, JUIS HEr0 XapaKTepeH HeOOJIbIIOoM
MHUHAMYM BOJIM3M MaKCUMyMa COJTHETHOT'O ITOTOKA.

CpaBHEHHE CPEIHEroJOBBIX 3HAUCHHI MapaMeTpOB MOHOC(HEPHBIX MEpIaHuil ¢ TeOMarHuT-
HBIM HMHJIEKCOM AP HE BBISBUJIO 3aMETHOU KOPPEISLIHU MEXAY 3TUMHU BEIMYHMHAMHU, KAK MOXKHO
BHUETh M3 TaOnuiel U puc. 1, u Habmogennit 8 1988—-1989 roxax [2].
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CpenHeMecsIIHBIC 3HAUCHUS MapaMeTpOB MEPIIAaHUMA TOJABEPKEHBI CUIIBHOW CE30HHO-CYTOYHOMN
3aBUCHUMOCTH [4], ¥ UX CIOXHO CpaBHUBATH C MOBEJACHUEM CPEIHEMECSIUYHBIX 3HAYCHUH MHICKCOB
COJTHEYHOM M T€OMarHuTHOM aKTHBHOCTH.

Ha puc. 2 nns npumepa NpuBEIeHbl CPEIHECYTOUYHBIC 3HAYCHUS NapaMeTPOB HMOHOCHEPHBIX
Mepuanui paguouctouynuka 3C405, mosyueHHbIe MO HAOIIOACHHUSAM, MPOBOIUBIIMMCS B HIOHE
2001 roma (aTOoT mepuoa BeIOpaH, MOTOMY YTO HET IIPOIMYCKOB B JAHHBIX). 31€Ch XK€ I CpaB-
HEHUs IpUBEAEHBI ITpadUKU s COJHEYHOrO pajgHoNoTOKa P,y M reoMarHuTHOro mHaekca Ap.

MoOXHO BHAETH, YTO 3a MEPUOJ BPEMEHHU B OJUH MECSIl TAKXKe TPYIHO 00OHAPYKUTH B3aUMOCBSI3b
napaMeTpoB MEpPIAaHUN C UHJIEKCAMU COJIHEYHON U T€OMarHMTHON aKTUBHOCTH.
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Puc. 1. Cpeonecodosvie 3nauenus undexca uono- PHC. 2. Cpednecymounvle 3nauenus uHoekcos,
cheprvix mepyanuil S4 015 paduoucmounuxa 3C274  nepuodos u HAKIOHOE CNEKMPO8 UOHOCHepHbLX
Ha 08yx uacmomax (kpyascku — 25 MI'y, kpecmuxu — Mepyanuii  paououcmounuxa 3C405 na uac-
20 MIy) 6 cpasnenuu co cpedne20006bimu éenuyu- mome 25 MIy 6 cpasnenuu ¢ coNHeuHbIM NO-
Hamu conneurnozo nomoka na onune 6oanvt 10.7 cu moxkom Pig u ceomacnumnvim  unoexcom Ap,
u 2eomacHumHo20 unoexca Ap uronws 2001 200a

BreiBOABI

Jns nepriona ¢ 1998 mo 2006 ron monydeHbl cpeTHeCyTOUHbIe, CPEAHEMECSYHBIE U CPEIHETO0BEIC
3HAUYCHUSI UHJICKCOB, TICPUOJIOB U MMOKa3aTeliell HAKIIOHA CIIeKTpa HOHOC(HEPHBIX MEPIIAHHUH YETHIPEX MOIII-
HBIX PaJUOUCTOYHHKOB Ha yactoTax 20 u 25 MI'11. DTH JaHHbIe CPABHUBAIUCH C COOTBETCTBYIOIIUMH TI0
HUHTCPBaJIaM BPEMCHHU 3HAYCHUAMUA COJIHCUHOT'O paaAUOIIOTOKAa HAa BOJIHE 107 CM U I'€OMarHuTHOI'O MHACK-
ca Ap. ToBKO CpeHEroIoBbIe NHIEKCH MepIanuii 0HOTO 13 HCTOUHNKOB (3C405) 00HapyKHUBAIOT 3a-
METHYIO KOPPEIIILHIO C COTHEYHBIM MOTOKOM Py (koadduument okono 0.80). Bzanmocssi3b cpeqnero-
JIOBBIX 3HAYCHHI EPHOOB MEPLAHHI CO CPEIHET0I0BBIMH 3HAYCHUAMU P, TOBOJIBHO CYIECTBEHHA JULS
BCEX UCTOYHHKOB (K03 duimenT koppensimu okoio 0.7). J{nsa nmokasaresneil HaKJIOHa CIEKTpa KOppersi-
sl He HaOronaercs. He oOHapy»keHa KOppemsiws BceX apaMeTpoB MEpIaHHid ¢ TeOMarHUTHBIM WHJICK-
coM Ap. UToOBI OOBSCHUTH TOBEICHUE TapaMeTpPoOB HMOHOCHEPHBIX MEpIIaHWK Ha Pa3HBIX HMHTEpBaax
BpPEMEHH, HEOOXOMMO, MO-BHIMMOMY, YUUTHIBATH BIUSHUE MPOIIECCOB, KOTOPBIC MPOUCXOIAT B HIKHEH
arMocdepe.
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IlopiBHsIHHA MapaMeTpiB i0HOC(EPHUX MepexTiHb pagiogxepeJt
y IeKaMeTPOBOMY Jiana3oHi
3 iHAeKCAMHU COHSIYHOI i FeOMarHiTHOI AKTUBHOCTI

C. K. IIapnmiko, O. A. JInTBHHEHKO

3a marepiajlaMM CIIOCTEPESIKEHb MOTYXHHUX KOCMIYHMX pajiomxkepen Ha uactorax 20 1 25 MIn
OTPUMaH1 XapaKTEPUCTUKH 10HOCEPHUX MEPEXTIHb. IHIEKC S,, XapaKTepHHUH 4ac t Ta MOKAa3HUK Ha-
xwiy crnektpa P. L{i BeMMYMHM MOpIBHIOBAJIKMCS 3 iHAEGKCAMU COHSYHOI (MOTIK HA JOBKHHI XBHJI
10.7 cm P,y) i reomarniTHOI (AP iHEEKC) aKTHBHOCTI. JIOCITIIKEHO 3aIeKHICTD 1HACKCY i10HOC(HEPHHX
MEpEXTiHb BiJl BKa3aHUX MapaMeTPiB Ha Pi3HUX YaCOBUX iHTepBanax (Bill AEKLIBKOX Ai0 10 JEKIIBKOX
pokiB). JIoCHTh CHIIBHO BHpa)KEHa CE30HHO-000BA 3aJI€XKHICTh IHIEKCY MEPEXTiHb YCKIIAIHIOE TOPiB-
HSHHSA JAaHWX Ha IHTepBaiax MEHIIe poKy. I3 miei mpuumHM HalOiLNBII HaTiHHMMHU € 3aJIeKHOCTI,
OTpPHUMaHi JJIs CepeJHbOPIYHNX 3HAYCHb. 30KpeMa, OTPUMaHO, 10 CepeJHbOPIYHI 3HAYCHHS XapaKTep-
HOI'0O 4acy MepeXTiHb t KOpelolTh 3 NOTOKOM P,,. OnHak 4iTKOro B3a€MO3B'A3Ky MK IapamMeTpaMu

MCpeXTiHB Ta iH,E[CKCOM reOMAarHiTHOI aKTUBHOCTI BUSIBUTH HE BJAJI0CH.

Comparison of lonospheric Scintillation Parameters
of Powerful Radio Sources at Decameter Wavelengths
with Indices of Solar and Geomagnetic Activity

S. K. Panishko and O. A. Litvinenko

The ionospheric scintillation parameters were obtained from observations of the powerful radio
sources at the frequencies 20 and 25 MHz: index s,, characteristic time t and index of the spectrum
slope p. These values were compared with indices of solar (flux at the wavelength 10.7 sm P,;) and
geomagnetic (Ap index) activities. The dependence of the ionospheric scintillation index on mentioned
parameters was investigated for different time intervals (from severa days to several years). A strong
enough seasonal-daily dependence of the scintillation index makes difficult the data consideration for
intervals less than year. Thereat, the dependencies obtained for yearly mean values proved to be most
reliable. In particular, the yearly mean values of the scintillation characteristic time were found to cor-
relate with the values of flux P,,. However, no clear interconnection between scintillation parameters

and geomagnetic activity index was found.
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