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TOHKAA BPEMEHHAA

CTPYKTYPA MOJIHUH HA CATYPHE

IIpeocmasnenvt nepsvle ucciedo8anus MOHKOU 6peMeHHol CmpPYKmypul paduousnyyenus moanuil na Camyphe, nonyuennuvle
CO C8EPXBLICOKUM BPEMEHHBIM pazpeuteHuem (eOUHUYbI—COMHU HAHOCEKYHO). Yemaroeneno, 4mo epemennas cmpykmypa MonHuil
umeem 08a XapakmepHuIx Macuimaoa. ¢ OMUmenbHOCMbIO 0eCAMKU—COMHU MUKPOCEKYHO U ONUMENbHOCMbIO 8 eOUHUYbI MUKDO-
cexyHo. B xo0e obpabomxu dannvix 6nepsvle nposedeH ananus Mepbl OUCHepcuu Ha nymu pacnpocmpaneHus CUHAN06 MOJIHUU
om wmopma 6 ammocgepe Camypra 00 HazemMHo20 Habwoamernsl.

Kniouegvle crnosa: BbICOKOE BPEMEHHOC pa3peuICHUE, MOJIHUU Ha CaTypHe, TOHKas BpEMCHHAs CTPYKTYypa, AUCIICPCUOHHAA 3aA€P-

JKKa, HOHOc(epa, MeXKIUIaHEeTHAs cpesia

1. Beenenue

BriepBrie BembIieyHast aKTHBHOCTD, CBSI3aHHAS C Ca-
TYPHHAHCKAMH IITOPMaMH, OblIa 0OHApYKEeHA B pa-
nuonuanaszone 0.9+40 MI'm B BUAE UMITYJIBbCHBIX
ITUPOKOTIONIOCHBIX CUTHAIIOB, Ha3BaHHBIX AJIEKTPOCTa-
TrnueckuMu paspsgamu Ha Catypae (SED — Saturn
Electrostatic Discharges). B 2009 1. 3t curnansi Obi-
JU OTOKJECTBIIEHBI C PAAMOU3ITyYECHUEM MOJTHUMN
B arMoc(epe mmaneTsI [ 1]. HecmoTps Ha TO, 9TO yike
oonee 30 ner SED sBnsitorcss 00BEKTOM HCCIIEHO-
BaHHSA psfa KocMudaeckux mMuccuit (“Bosmkep-1,27,
“Kaccnnn™), 1o Cux Iop He OBIIIO MPOBEICHO ACTah-
HOTO M3Y4YCHHsI TOHKOW BPEMEHHOM CTPYKTYPbI 3TUX
CUTHAJIOB, TaK KaK OOJIBIITMHCTBO UCCIIEIOBAHUM OCY-
MIECTBISUIOCH C BpEMEHHBIM pa3perieHrneM MopsiaKa
JICCSATKOB MUJUTUCEKYH]I. ETMHCTBEHHBIC HCCITeI0Ba-
Hust SED ¢ BBICOKUM BpEMEHHBIM pa3peliecHuEM
(~100 MKc) OBLIM IPOBEACHBI 110 TAaHHBIM, IOy UYCH-
HBIM KocMuuecknM armnaparoM (KA) “Bosmxep-17 [2].
OmHUM U3 CYIIECTBEHHBIX PE3yabTaTOB 00pabOTKH
IaHHbIX “Bospkepa-1” cramo oOHapyKeHHE OTHEIThb-
HBIX Pa3psAI0B ATUTEIBHOCTBIO 1+ 2 MC. AHalu3 He-
MHOTo4YMCIeHHBIX JaHHbIX KA “Kaccunu”, mony4en-
HBIX ¢ TTOMOIITBI0 60pTOBOTO ipreManka RPWS (Radio
Plasma Wave Science) ¢ MakCHMaabHO BO3MOXKHBIM
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BpEMEHHBIM pazpernieHrem 10 MKc, He TO3BOJIUIT BbIs-
BUTH HOBBIX 3 dekToB [2].

B 2006 1. 6puTH TIPOBEICHBI TIEPBBIC YCIICIITHBIS
HazeMHble HaOmonennss SED Ha pagmorteneckore
YTP-2 [3]. OT0 mociyXuao NpUUNHON cTapTa JUIn-
TEJTHHOU TPOTpaMMBbl HA3eMHBIX HAOTIONCHUH I TOP-
MoOBoO# akTHBHOCTH Ha CatypHe. Cremyromas cepust
Habronenuit Obi1a posenena B 2007 . ¢ BpeMeH-
HBIM pasperenueM 20 mc [4, 5]. Ux pesyabrarom
cTaja yBepeHHas PeruCTpaIis MouTh Teicssan SED.
Braromapst Tomy, 4TO HaOIIOICHNUS OCYIIECTBISIIIICh
omHoBpeMeHHO ¢ KA “KaccuHH”, cTanm BO3MOXKEH
CPaBHHUTEIHHBIA aHATN3 KOCMUYECKUX H Ha3€MHBIX
JaHHbIX. X BBICOKasl cTENEeHb COBMAJCHUH MOCITY-
JKUJIa HaJIeKHBIM OCHOBAaHWEM JUTS JTalbHEHIIeTo
myuenus SED.

B 2010 . naGmromasncs MOIIHEHIIN 32 BCIO UCTO-
pHUIO HCCIeAOBaHUI Tpo30Boi akTMBHOCTH Ha Ca-
TypHE mTopM J (coriacHO MPUHATON Kiaccuduka-
uuu [6]), COMPOBOXKAABIIMICS BICOKOM MHTCHCHUB-
HOCTBIO MOTHUH. K aTOMY Bpemenun Y TP-2 Obur oC-
HAIlIeH HOBBIMH IITUPOKOITOIOCHBIMH MaJIOITyMSIIIIN-
MU 1udpoBsiME premuukamu DSPZ (Digital Spect-
rum Polarimeter Z modification) [7, 8, 9] ¢ moyrocoit
3amucu 6omee 20 MI'11 1 BpeMEHHBIM pa3pelIeHHEM
(At) 15 Hc. Yeneninas peructpanus O0IbIIOro Ync-
Jla UHTCHCHUBHBIX CATYPHUAHCKUX MOIHUH 3a 3TOT
LMK HaOIOICHNN ¢ TaKUM PEKOPIHBIM paspelie-
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HHEM TI03BOJIMJIA TIPOBECTH JIETAIbHOE HCCIIEI0Ba-
HHE TOHKOH BpeMeHHOH cTpyKTypsl SED.

B crarwse [2] mpu 00bSCHEHNH TUTOCKOTO (MHTEH-
cuHOCTh SED mponopuyoHansHa yactore, f )
CIIEKTpa CAaTypPHUAHCKMX MOJIHUIA OBLIO C/ICIaHO Tpe]I-
MOJI0KEHUE, YTO €CIM BPEMCHHBIC CBONCTBa ca-
TYPHUAHCKUX Pa3psiIOB COOTBETCTBYIOT 3€MHBIM
MOJIHUSIM C XapaKTePHOU JITUTEIBHOCTBIO CTPYKTYD
~70 MKC, TO OLICHHBAEMOE 3HAYEHHUE DHEPIUU CO-
craBut 10" JIx. Ho ecim cunrats, uto SED — 510
paspsi, cocToAmuii U3 Habopa MHKPOPA3PSIIOB C
ropaszzno 6oiee KOPOTKHUM XapaKTEPHBIM BpEeMEHEM
oKosio 1 MKC, TO TIONTHAsI SHEPTUS MOJHHUH MOXKET
OBITH Ha HECKOJIBKO TTOPSIIKOB HIKE [2]. Bompoc mo
MOCIIEIHETO BPEMEHH OCTABAJICA OTKPBITHIM.

YIoMsiHyThI€ BBIIIE 32/1a91 MOTYT OBITh PEIIeHbI
pu ucciaenoBanmsax SED ¢ BpeMeHHBIM pa3sperrie-
HUEM, COCTABIIAIONINM IO MHUKPOCEKYHI.

CTpyKTypa npefCcTaBIeHHON CTaThH CIeIyIoIIas:
BO BTOPOM pasjieiie OMHCaHBbl ammaparypa U cxe-
Ma HaOJIIONEeHNH, MPOBEACHHBIX B Ackadpe 2010 T
Ha paauoTteneckone Y TP-2, mokazanbl METO/bI BbI-
nenenus SED Ha ¢one momex. B TpeThem paszmene
aHATTM3UPYIOTCS TTOTYYEeHHBIE PE3YIBTaThl: XapaKTep-
Hble MacITaObl TOHKOH BpeMeHHOH cTpyKTypsl SED,
TUCTOTPAaMMBI paclpeeseHnus MO JITUTEIbHOCTH
cyOMmutrceKyHAHbIX cTpykTyp SED, wactoTHbIC
xapaktepuctuka SED. BriepBrie mpoBeneH aHamms
Mepsl gucnepcenn (DM) Ha IMyTH pacrpocTpaHeHUS
pamuousnyuenus SED u onpeneneHa cpegaHsis auc-
TepCcHOHHas 3a/Iep’KKa CUTHAJIOB. B ueTBepTOM pas-
Jiejie TMPEeCTAaBICHBI BBIBOJIEI.

2. Anmapartypa ¥ HaOII0IeHHs

C 20 mo 27 nexadps 2010 r. 65110 TIPOBEICHO CEMb
CEaHCOB 3alKCH I'Po30BOil akTuBHOCTH Ha CaTypHe
¢ momoltibio paauoreneckona Y TP-2. B 3agavax nc-
cinenoBanuss SED oCHOBHBIM (haKTOPOM SIBIISICTCS
HaJeKHAsI HACHTH()UKALUS cCaTypHHUAHCKUX CUTHAJIOB.
Jlist aToro OBLTAa WCITONIB30BaHA paHee pa3paboTaH-
Hasl METOAMKa HaOMIOACHUH, Jaro1asi BO3MOKHOCTb
YBEPEHHOTO OTOXKJIECTBIICHUS WMEHHO MOJIHUEBBIX
paspsnoB Ha Catypue [3, 4, 5].

VTP-2 paboran B NATUIYYEBOM pEXKHUME, UYTO
03BOJIsLI0 00eceuuTh peskuM “ON—OFF” [3], kor-
Jla [EHTPaJIbHBIA Jy4 HANpaBJICH Ha HMCTOYHHK,
a KpaliHU{ OTBEJICH OT HAIPABJICHUS HA MCTOYHUK
Ha 1° myru. Pexxum “ON—OFF” ObL1 peanu3oBaH ¢
TTOMOIITBIO JIBYX MTPUEMHHUKOB, CHHXPOHHU3UPOBAHHBIX
M0 CUTHAJY CEeKYHIBl OT PyOMAMEBOTO CTaHAapTa.

HaGmronenuss mpoBOAMINCE C MCITOIB30BAHUEM
Tpex mpueMHHKOB DSPZ B ciiemyronux pexxumMax
paboTHI.

[TepBbIii TpUEMHUK NPOBOAMII 3aITUCH KPOCC-CIIEK-
TpoB [10] curnamoB antenH “Ceep—tOr” (C-1O)
n “3amag—Boctok” (3-B) mo myuay “ON” (meHT-
paJBHBIN JTyd, HanpaBiIcHHBIH Ha CaTypH) B TOJIO-
ce yacToT 16.5+33 MI'11 ¢ BpeMeHHbIM pa3zpelie-
HueM 20 Mc.

BTopoii nmpueMHHK 3amuchiBall KPOCC-CIEKTPHI
curtanos anteHH C—1O u 3-B no nyuy “OFF” (;1yuy,
OTBEZICHHBIN OT HanpaBieHus Ha CatypH Ha 1° 1yrn)
B monoce 16.5+33 MIn, Ar=20 mc.

3anmch KPOCC-CIEKTPOB Aae€T BO3MOKHOCTh aHa-
JTU3UPOBATH HE TOJILKO aMILTUTYLY, HO U (ha3y MPHHA-
MaeMOT0 CHTHAJIa, KOTOpas COMEPKUT HH(HOPMAITIIO
0 HampaBlIeHWHU TIpUXoja mociemnero. Jlms mome-
XOBBIX CUTHAJIOB ¥ CAaTYPHUAHCKHUX MOJTHUI HaIIpaB-
JIeHWE MPUX0/a CYIIECTBEHHO OTINYaeTcs. AHaIn-
3upys Kak a3y CHUTHaia, Tak U JJaHHbIe H3MEePEeHUH
B “ON-OFF” pexxnMe, MOKHO HaJCKHO BHIACIATH
curtaiel SED Ha hoHe momex 3eMHOTO U KOCMHYEC-
koro mpoucxoxaeaus [3, 10]. [Ipumep peanuzanum
pexuma “ON-OFF” nmpuBenen na puc. 1. Ha Bepx-
Heli maneny (B kanaie “ON’’) mpuCyTCTBYIOT Ooee
20 curnanoB (mpenmonaraeMbix SED), xoTopbie HE
3aperucTpupoBansl B kaHaie “OFF” u ymoBmeTBo-
PAIOT BPEMEHHBIM U CIEKTPAIbHBIM KPUTEPUSIM
caTypHHaHCKUX MOJIHHH [4, 5].

Tpetwit npueMHUK padoTan B pexkuMe “waveform”
(pstMast 3amuch Ha JUCK OIMM(POBAHHOTO CHTHA-
ma 0e3 MeTEeKTUPOBAHMS). 3alMCHIBAICS CHTHAJ
cymmel aateHH C—1O u 3-B o myay “ON” B moJio-
ce 0+33 MI'u, Ar=15 =Hc.

JITUTeTbHOCTS HAONIONCHWH B PEKUME 3aITHCH
KpOCC-CIEKTpa cocTaBisiaa 6+6.5 4. B pexume
“waveform” (13 cooOpaxeHNH YKOHOMHUU JTHCKOBOTO
MIPOCTPAHCTBA) 3aMMCh Belach B TeueHne 1+1.5 4
TOJILKO BO BpeMsl, KOTJIa IIITOPM Ha JTUMOE IJIaHEeThI
ObT OOparmieH k HaOmromarento (Mo gaHHBIM KA
“Kaccunn’). KoHTposbHas 3aUCh, KOT/a INTOPM ObLI
3a JIMMOOM ILIaHeThI, ObLIa IpoBeieHa 25.12.2010 .

AHanu3 TaHHBIX, TIOJYYEHHBIX B PEKUME 3aITUCH
KpPOCC-CIIEKTpa, CIYXKHWI HE TOJBKO ISl UACHTU(DU-
kammu SED. MHorouacoBple 3aBUCHMOCTH aKTHB-
noctu SED 3a xaxasiii ceanc [11] ucnonb3oBaiuch
IUIs BRIOOpA ydacTKa 3aIucei, I/ieé COOTHOIIEHUE
curHa/mrym (C/L) makcumanpHO. Mcxoms u3 3Ha-
yernii C/111, MbI OIIpeIeIIsiiii ONTUMAIBHOE BPEMEH-
HOE paspelieHne s NCCIe0BAHNS TOHKOH CTPYK-
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Puc. 1. Monyns kpocc-criektpa curnainos anteHH C—1O u 3-B g “ON” (BepxHsist nanens) u “OFF” (cpenHsis naHenb) KaHAJIOB.

Hwxnss nanens — pesynsrar Beiuuranus, “ON-OFF”

TypsI paarousnydeHusi. UyBCTBUTEIBHOCTD PaHo-
TeJIeCKONa G, OIpeesercs 1o Gpopmyie:

2kT

o= AN A M

rae k — noctosinHas bonbumana, 7 — cymmapHas
TeMIIepaTypa CUCTEMbI U SIPKOCTHOH TeMIIEpaTyphbl
y4yacTka HebGa B HalpaBIEHUM HAa UCTOYHHK, A,
a¢hdeKTUBHAS MIOIMAAb pagroTeneckona, Af — mu-
PHHA YaCTOTHOM 110I0CHI HAOIIOACHUH, At —BpeMEH-
HOE pa3peleHue.

Tpu T'=30000 K, 4, =80000 m*>, Af =16 MI'n
n Ar=0.5 MKC 4yBCTBUTEIBHOCTb TEJIECKOIA
6, =370 Sn. Coornomenne C/I1I B 3amucsax 2010 .
JUTSL OTACTBHBIX CUTHAJIOB ObuTo mopsinka 10, dto
TTO3BOJISIET MCCIIEIOBATh BPEMEHHYI0 cTpyKTypy SED
¢ paszpemenneM 500 Hc.

Takum 00pa3zoM, UCHOJB3Ys paHee pa3zpadoTaH-
HBIC METOJIMKH HAONIOJICHUS U 00pa0OTKU JTaHHBIX,
MBI OIIPEJENWIN YYaCcTKU 3aIicy, HanboJee moaxo-
JSIIIMeE 7S pEelIeHUs IOCTaBICHHOH 3a1a4u onpeie-
JICHHsI TTapaMeTPOB TOHKOH BPEMEHHOW CTPYKTYPHI
SED.

3. PesyabTaTel H 00CyKAeHHE

3ammcu SED npremuukom DSPZ B “waveform” pexu-
Me TO3BOJIMIM M3MEPUTDH PsiJl TTApaMETPOB CUTHAJIOB
SED B mmpokoMm auana3oHe BpEMEHHBIX MacIITaboB.
Bbutn onpesieneHs! AMUTENPHOCTH XapaKTePHBIX AeTa-
JIell MUKPOCTPYKTYPbl MOJTHUH M IJIOTHOCTH TIOTOKOB
MHKPOCEKYHIHBIX BCIUIECKOB. [10CTPOEHBI CHEKTPBI
MOJIHMI B 4acTOTHOM AuanazoHe 16+31.5 MI'm.
B xome pabots 661 ipoBezieH anann3 DM Ha myTi
pacrpoCcTpaHEeHHs CUTHAJIOB MOJIHUH OT aTMOC(Epsl
Carypna 1o pamguoreneckorma YTP-2.

Ha amxnelt nanenu puc. 2 npejacTaBieH AUHAMU-
YECKUH CIEKTP yyacTKa 3alHiCH, COJIepKaLINI MOJI-
HUIO, KOTOpas Ha puc. | BBINIAIUT HEMPEPBIBHBIM
COOBITHEM C JJIUTEIBHOCTHIO HECKOJIBKO JIECSATKOB
MusuiicekyHa. [Ipu ananusze ¢ BpeMEHHBIM paspe-
menneM Ar=31.5 MKC CUTHal YK€ HE SBJISIETCSA
HETPEPBIBHBIM, OH COCTOUT U3 I10CIIEI0BATEILHOCTH
KOPOTKHX BCIIECKOB. B mampHeifmem Oblio ycra-
HOBJICHO, 4TO TaKas BpeMEHHasI CTPYKTypa CBONCTBEH-
Ha BceM npoaHann3upoBaHHbiM SED. CTpykTypsI ¢
LIMPUHON HAa YPOBHE IOJIOBUHBI MaKCUMyMa MHTEH-
cuBHocT (FWHM — Full width at half maximum)
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Puc. 2. Y4aCcTOK 3aucH JMHAMHYECKOTO CIIEKTPa, COZICPIKAIlNi MOJTHHIO (HIKHSIS TTAaHEIb), 3aBUCUMOCTb cootHowteHust C/111 or DM
(cpenHsisi TaHemb) ¥ MPOoQUIIb HAKOIUICHHOTO 10 YacTOTe curHaia B rosoce 16.5-+33 MI'1 (BepxHsis nmaHesb)

OT HECKOJIBKUX JI€CATKOB 10 HECKOJIBKUX COTEH MHK-
POCEKyH]I Mbl Ha3BaJIM CyOMWIIMCEKYHIHBIMH.

YerpaHeHue JUCIEPCHOHHOTO 3aa3AbIBaHNs MEXK-
Iy YaCTOTHBIMH KaHAJIaMH IO3BOJISIET CYILIECTBEH-
HO yBennm4uuTh cooTHomenune C/IL. 3to orueTnnBo
BugHO Ha 3aBucumoctu C/III or DM Ha cpenmneit
naHenu puc. 2. Ha BepxHeii maHenu puc. 2 mpuBeieH
poQuIIb HAKOIUICHHOTO 10 YaCTOTE CUTHAJIA B MOJIO-
ce 16.5+33MI'u npy MakCUMaJIbHOM COOTHOIIIE-
uun C/11.

B cootBercTBUM ¢ (1) 4yBCTBUTENBHOCTD PaIHO-
Teneckomna npornopironansaa (Af) . Tpu nccneno-
BaHHUHU JUIUTEIHHBIX CUTHAIIOB, YBeNUUUBas Af, MbI
noHwkaeM ©,. B cioyuae anamusa SED ¢ mummce-
KYHIHBIM pa3pelieHHEM JINTEIbHOCTh BCIUIECKA
KOpOu€ BPEMEHHOIO pas3peleHus, T. €. f <Af, 4to
MMEJI0 MECTO MPH BCeX MPEIbIAYIINX KOCMUYECKUX
1 Ha3eMHBIX HCCIEIOBaHMAX MOjHuH Ha CaTypHe.
B aTux ciydasx MOLIHOCTh CUTHaia ‘“pazmasaHa’
BO BCEM MHTEpBaJie HAKOIUIEHUSI C OJHOBPEMEHHbBIM
nagenuneM coorromrennst C/IL B #/A¢ pa3. [Tostomy
B HCCIICIOBAaHHUAX C BHICOKMM BPEMEHHBIM pa3peliie-
HHUEM, Korma ¢ = Af, MOXET ObITh IPOBEAECHO MaKCH-
MaJIbHO TOYHOE U3MEPEHUE HHTEHCUBHOCTH CUTHAJIA.

MBbI UCTIONB30BANN Pa3IUyHbIC 3HAYEHHUS HTOTOBOTO
BPEMEHHOT0 pa3peuieHus (yTeM CyMMHUPOBaHHS UC-
XOIHBIX 0TcUueToB ¢ A =15 He). [lns 3amayq, Hanpas-
JICHHBIX Ha UCCJICJOBaHMS TOJITONEPUOJUYECKUX U3-
MEHEHHMI IITOPMOBOM aKTUBHOCTH, Mbl HCIIOJIb30BAIHN
Oosree TpybOe BpEMEHHOE pa3pelieHne, ¢ HaKoIuIe-
mmem 10° +10° orcueros. IIpu u3ydyeHuy TOHKOI Bpe-
MEHHOW CTPYKTYPBl MOJIHUI MBI BBIOpaU 3HaYCHUE
At, COOTBETCTBYIOIIIEE HAKOIUIEHHUIO 32 OTCYETOB.

3.1. JlerektupoBanue SED

Kak u B mpeapiaymunx padorax [4, 5], nerekTupoBa-
HUE MOJIHUH B ITAHHBIX C BEICOKMM pa3pereHneM po-
BOJMJIOCH aBTOMAaTHYECKHU C TIOMOIIBIO CIIENATBHO
pa3paboTaHHBIX IPOTPAMM Ha OCHOBE MHOTOKaHaJIb-
Hoit metoauku [4]. CyTb METOJIUKH COCTOUT B paz-
OMeHNH YaCTOTHOTO JTana3oHa Ha cyOnojIoChl HIH-
puHO#l ~0.5 MI'L, B KOTOPBIX IIPOUCXOAUT IIOUCK.
[IpeBplllIeHHE CUTHAJIOM 3apaHee YCTaHOBJIEHHOTO
ropora (3To — MepBbIii IapaMeTp MOUCKa, 3HaYEHUE
IIOpOra JIEKHT B Ipezenax 3+6 ;) OTHOBPEMEHHO
B JIBYX U OoIee cyOmonocax (BTOpoii mapamerp) 03-
HadaeT ycremrHoe aetektuposanue SED. [lng nan-
HBIX C BBICOKHM pa3pelIieHueM NoTpedoBanach Mo-
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TUUKAIYS TapaMeTPOB MONCKA, 9TO CBA3AHO CO Clle-
JTYFOIMH TIPUYUHAMH:

— IHUCTEpPCUOHHAS 3a7epkka curHaiaoB SED B
MEXTTAHETHON Cpefie MOXKET OBITh B HECKOIBKO Pa3
0ombIIIe, YeM UINTETHHOCTh CTPYKTYP MOJHHH;

— BCIUIECK COCTOHUT M3 HaOOpa KOPOTKHUX TTHKOB,
MEXIy KOTOPBIMH WHTEHCHBHOCTH CHUTHaNa, Kak
NpaBHIIO, HUKE 3HaYeHUs 30 ;

— JUTUTEIILHOCTh MOJIHUU Yy HIDKHEH W BepXHEH
TPaHUIIBI YACTOTHOI'O IUAIa30HA MOYKET CYIIIECTBCH-
HO OTJIUYATHCS.

Ha nepBonayansHOM Tane ooHapysxenust SED Bpe-
MEHHOE pa3pelieHue ObUIo BEIOpaHO paBHBIM 3 1.5 MKC
(2048/66000000, Tie 2048 — KOMUYECTBO HAKOTUICHHBIX
cnekTpoB, a 66 MI'1i yactora orudpoBku [8]), uto
CBSI3aHO C MpEJIojaraéMbIM anpuopu [2] xapaxkTep-
HBIM MacITaboM TOHKOW CTPYKTYpbl 70 MKC.

[l ycTpaHeHHs TUCTIEPCUOHHOMN 3aJIepIKKU ObLiIa
MIPUMEHEHA MOCTACTEKTOPHAS METOIMKA KOMIICHCA-
MU, He TpeOyromas OOJBITUX BBIYUCITUTCIBHBIX
3arpar. Ha mocneayronmx 3ramax, Korjaa oobemM 00-
pabaThIBaeMBbIX JaHHBIX COCTABIISIT TOJBKO HECKOJIb-
KO rurabaiT, ObUIa MCIOJIb30BaHA JOICTCKTOPHAS
KOMITCHCAITUS 33JIEP>KKU CUTHANOB [12], mo3Bossio-
mjasl Mmoyy4yaTh HMCXOAHOE ammapaTHOE BPEMEHHOE
pazpemienne 15 He. B xome paboThl ObLT mpoBeacH
aHallu3 JTUCTIEPCUOHHBIX 3aJICPIKEK JIIs BBIOOPKHU Ca-
MBIX MOIITHBIX ¥ CAMBIX ITUPOKOIIOIOCHBIX BCIIECKOB.

3.2. Mepa aucnepcun

JlnctiepcuonHas 3aaepxka curaanoB SED cBs3ana
C pacTpoCTpaHEHNEM CHUTHAJIA B TPEX HOHU3UPOBaH-
HBIX cpenax: nonochepe Carypna, nonochepe 3em-
JI1 ¥ MEXIUIaHeTHOU cpene. Pacuer DM nst nas-
HBIX CHUTHAJIOB MPOBOJMIICS 10 HalIEHHOW BpeMeH-
HoH 3anepxkke (7) MexAy MUHUMANbHOU (f,, ) U
MaKCHMaJbHOM (f,,.) 9acToTaMu paboyero quana-
3oHa [13]:

2.410331T
(oo = fr ) 101

DM =

Mp&1 TIpoBeNr OLIEHKH okumaemoii DM mrst HaOuro-
IeHN{ HanOoJiee MHTCHCUBHBIX MOJIHUHA WCXONS W3
CITeTYIOIINX JaHHBIX

— CpEeJIHUX 3HAYEHU I THEBHOM IJIOTHOCTHU U BBICO-
1B HoHOC(eprr Catypra [11], a Takxke cpemHero pac-
CTOSTHUSI ICTOUYHUKA OT BEPXHETO Kpas o0makoB [1];

— TIOJIHOTO 3JIEKTPOHHOTO COJEPKaHHUS B HOY-
HO# noHocdepe 3eMiu Haf Teeckoriom Y TP-2 [14],

C y4eTOM 3E€HHUTHOTO yria (B cpemHeM okoio 55°
s CarypHa),

— MIEPECYNTAHHBIX B 3HAUYCHUE ICKTPOHHON KOH-
LIEHTPAllUU Ha Jiyde 3peHust oT 3emun g0 Caryp-
Ha 3HAYCHUU TUIOTHOCTH U CKOPOCTH COJIHEYHOTO
BeTpa Ha opOuTe 3eMIIM, MOJYYCHHBIX B TCUCHUE
50 cytoxk [15].

CoorBercTBylomue 3HadeHHss DM paBHBI
45-10°°, 2-10° u 3-107° nx/cm’, a momHast DM
~3.7-107 nx/em’. Hamm OLEHKH mpenesoB 3Ha-
yeHui! DM, B KOTOPBIX MOXET M3MEHSTHCS BKJIAJl
BCEX TpeX KOMIIOHEHT, C/IeJlaHHbIe Ha OCHOBAaHUU
JMAHHBIX O BapHAIUAX DIEKTPOHHON KOHIIEHTPAIIUH,
COCTaBIISAIOT:

DM,,,, =1+5-10° n/em® nns uonocheps
3emiu;

DMSatum
CarypHa;

DM, =5+100-107° nx/cM® 1 MeskTITaHeTHOI
Cpebl.

[lpu xorepeHTHOM (JIOJETEKTOPHBIM) JCIAUC-
MePTUPOBAHUU MBI 3ajlaBalii MpPEJeibl MOUCKa
10°+10" nmx/em® ¢ marom 107 mx/em®. [lns 96
Hau0oJiee MHTCHCUBHBIX MOJIHUM, TIPY OTPEICIICHUN
BPEMEHHOHN 3aJep’KKH B 4aCTOTHOM JUara3oHe
19+25 MI'nu, cpennee 3nauenne DM coctaBuio
43-107° m/cM® (BpeMeHHas 3a/epiKKa CUIHAIA TPH
9TOM COCTaBJISIET B cpeaHeM 216 MKC B 3TOM Jua-
Ma3oHe), a CpeIHEKBAAPATHYECKOE OTKIOHEHUE —
6-107° mx/cm’. TucTorpamMMa pacrpesieNieHus ompe-
JleJICHHBIX HamMU 3HaueHuid DM npuBesieHa Ha puc. 3.

W3 momy4eHHBIX pe3yiabTaTOB MOXHO CHAENaTh
cienmyromye BeIBoabI. CpeqHee 3HadeHne DM xopo-
0 COTJIACyeTCs C MpeNBapUTEIbHBIMHA OIIEHKAMHU.
Bomwmoit pazdpoc u 6picTphie Baprannu DM tpyn-
HO O0BSICHUTE, UMESI B BUIY JOCTATOYHYIO CTA0MIh-
HOCTh CPEIHHX MapaMeTpOB Cpell, B KOTOPBIX pac-
MIPOCTPAHSETCS CUTHAIL.

W3 aranm3a BEIOpaHHBIX MOIIIHBIX MOJTHUH, MOXK-
HO cJleNlaTh BBIBOJI, YTO, KaK IPaBHUIIO, BCIUIEC-
KU, 00beIMHEHHBIC B ITOCIIEOBATENBHYIO CEPHIO,
MMEIOT OJIMHAKOBBIC WJIM OYCHb OJIM3KUE BPEMEH-
HBIC 33JICP)KKHU, TOTJIa KaK JIJIsl pA3HECEHHBIX BO Bpe-
MEHU CUTHAJIOB 3HAYEHHUs 3aJIepKeK MOTYT OTIIH-
yatbcsi Oonee ueMm B 2 pasza. M3menenne DM mpo-
WCXOIUT 32 JIONTM WJIHM €IUHUIIBI ceKyH/I. [1o Hamemy
MHEHUIO, 3T0 MOXKET OBITh BBI3BAHO JIByMsI ITPUYHU-
HaMu. OTHOW U3 HUX SBJISIOTCS BapUAINH TUIOTHOC-
TH MEXIUIaHeTHOU Ta3mel. Hambosee BeposTHO,
gTo m3MeHeHne DM mpoucxomuT BONMHM3W OpOUTHI

=0.4+4-10° nx/eM® mas moHOChEPEI
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HopMupoBaHHOE KOTHYESCTBO COOBITHEA
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Puc. 3. T'ucrorpamMmma pacrpe/e’eHus] MOJTHHI MO0 3Hade-
HussM DM. CrutonrHod KpuBOM TOKa3aHa ammmpoKCHMAIUs
OJIY4EHHOT0 pacrpeaeieHus komOunanue pynkunu ["aycca
1 KBaJJpaTHYHON (HYHKLIUH

3eMiu, MOCKOJIbKY 3/1€Ch MEXIUIaHeTHas Iulazma
nMeeT HauOOJIBIIYIO ITIOTHOCTH U €€ BapHaliu OymyT
CKa3bIBaThCsd MaKcUMalbHO. C JIpyroil CTOpPOHHI,
noHocgepa CarypHa oueHp quHamMu4Ha. 1 mostomy
JUISL IBYX MOJIHMM, pa3HECEHHBIX Ha THICSYN KUJIO-
MeTpoB [16] B aTMocdepe, cpeia pacipoCTpaHeHUs
MOJKET XapaKTepHU30BaThCsl Pa3InYHBIMU 3HAYEHUSA-
mu DM. ITosTOMY, BTOPOM IPUYUHON MOTYT SIBJISITh-
Cs JIOKaJIbHbIE HEOTHOPOTHOCTH KOHIIEHTPAIUH JJIeK-
TpoHOB B HoHOCc(epe CarypHa.

Hcxons u3 Toro, yto uamenenus DM 3aBucsr ot
0O0JIBIIOT0 YKCIa CITyYalHbIX (PAKTOPOB, MBI ITPEATIO-
JlaraeM, 4to pacnpenenenre DM 1omkHO onrchIBaTh-
Csl 3aKOHOM, ONM3KHM K HOpMasbHOMY. OIHaKo nume-
fouiascs y Hac BbIOOpKa HeBenuka (96 coObITHii).
[Monyuennoe Hamu pacmpejeicHue (cMm. puc. 3)
UMeeT HECKOJIbKO aCHMMETPUYHYIO (OpMY.

Ananu3z SED c BpeMeHHBIM pa3peluieHueM
107° +107° ¢ moxasan, 4To ycTpaHEeHHe AUCTIEPCHOH-
HOW 3aJIepKKH SIBIISIETCSl 00s3aTEbHBIM ITYHKTOM
npeaBapuTeNbHON 00pabOTKH TaHHBIX JJIs aHAIH3a
ToHKOH cTpykTypsl SED. Kpome Toro, onpenenenne
DM 1o aucrnepcuoHHBIM 3aJiepsKKaM CUTHAJIOB MOJI-
HHUI MOXKeT 00ecTieYnTh aHAIU3 JMHAMHUKH 3JIEKTPOH-
HOW IJIOTHOCTH B MEXIUIAHETHOW cpelie B TeUeHHE
MaJIBIX IPOMEKYTKOB BPEMEHH — MUHYTBI U CEKYH/IBI.

3.3. PacnpenesieHHe KOMIIOHEHT TOHKOii
CTPYKTYPbI MOJIHHIA N0 MX JJIUTEJIbHOCTH

BriepBrie HamMu OBUIO MOCTPOCHO paclpe/eicHue
[0 ITUTEILHOCTU HE TOJIBKO ISl MOJHHI ¢ Bpeme-
HEM CYILECTBOBAHUS HECKOJBKO JCCITKOB—COTECH

MUJDTACEKYH/, HO U JIJIsl UX BHYTPEHHUX MUKPOCEKYH-
JTHBIX BPEMEHHBIX CTPYKTYp. C IMOMOIIHI0 MHOTOKa-
HaJgpHOTO anroputMma (1. 3.1) 66110 BeIIEICHO Ootee
4000 BcreckoB ( 1t ~ 250 MOJTHUIT) ¢ IITUTETHHO-
ctsamu oT 2 10 50 mMkc. Ha puc. 4 niast 310 BEIOOpKH
MPUBEACHO pacnpeieieHne KOMIIOHEHT TOHKOM CTPYK-
TYpbI MOJTHHUH 10 MX JUTUTEIBHOCTH. [IpruBeieHbI Tak-
JKe JIBe anmpoKcuManuu QyHKuui Buga exp(—t/t,,),
rae ?, — Xapakrepuctuueckoe Bpems [4, 17].
BaxxHbIM pe3yibTaToM SBISIETCS OOHapyKeHHE
n3ioMa (B okpecTHOCTH 20 MKC) B THCTOTpaMMe Ha
puc. 4, KOTOPBI CBUIACTEIBCTBYET O HAIMYUU KOM-
MOHEHT C Pa3IMYHBIMU JJIUTSIBHOCTSIME. ATIIPOK-
cUMaruu OoJjiee KpyTol m Oojee IMOJOorod JacTu
pacmpeseneHus JalT pa3InyHble 3HAYCHUS Xapak-
TEPUCTUYECKOTO BpeMeHu: 3.5 MKC JIJIsl JIeBOM dac-
TH Ha rpaduke, u 18 MKc — 1711 TpaBoil. ITO yKa3bl-
BacT Ha CJIOKHYIO BpeMEHHYIO cTpyKTypy SED.

3.4. UccaenoBanue MHKPOCEKYHIHOM
cTpykrypsl SED

Jlist aHanm3a ObLTH BBIOpAHBI 96 CTPYKTYp OTIETH-
HBIX MOJIHUM € JUINTENBHOCTSIMU B HHTEpBaje oT 30
mo 310 mxc. HecMoTpst Ha TO, 4TO cHUTHaNIBI SED
MIPEACTABISIOT cO00M CIOpagMYeCcKOe HEPETYIsIpHOE
u3JIy4eHue, 1Jis nosbimenus coornomenus C/LLU mbr
npoBenu ux ycpeaHenue. Ha puc. 5 npencrapieHsl
pe3ysbTaThl yCPEAHEHUS IO BBIOOPKE MpPU aHaJH3e
C BPEMEHHBIMH pa3pemieHusIMA 31.5 MKC (BepXHSSA
MaHesb) ¥ 2 MKC (HYDKHSIS TaHens). [TockonbKy Amu-

KonuuecTBo coOBITHIT

10

10°

10

100....”.].....””[ ...... ..[...“”iﬁjﬁ

10 20 30 40 50
JUMTENbHOCTE, MKC

Puc. 4. 'ncrorpamMma pacrnpeesIeHus! 1o JJIUTETbHOCTH MUKPO-
CEKYH/IHBIX CTPYKTYDP MOJIHUH, TIOJIy4CHHAs IPU BPEMEHHOM
pasperueHny 2 MKc. [TpsSMBbIME ITOKa3aHbI alpOKCHMAIIN (QyHK-
uwsimu Bua exp(—t/t,), t,=3.5 n18mkc
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Puc. 5. Cpenuuit HOpMHPOBAHHBIH TPOPHIH CyOMUIITHCEKYH I~
HBIX cTpYKTYp SED npu ananmuse ¢ BpeMEHHBIM pa3peneHueM
31.5 MKC (BepXHsIs ITaHEeTb) ¥ 2 MKC (HYDKHSISI TaHeb). [ opu30H-
TaJIbHOM JIMHKUEH 0003Ha4YeH YPOBEHb IIOJIOBUHBI MAKCUMyMa HH-
TEHCUBHOCTH BCIIBILIKU

TEJIBHOCTh MOJHUN H3MEHSETCA B IIUPOKHUX Ipe-
Jlesiax, Mbl UCIOJIBb30BaH TPU YCPEIHEHUH TEepen-
HUH QPOHT MOJTHKY (HA YPOBHE MOJIOBUHBI MAKCHMY-
Ma nHTeHcuBHOCTH FWHM) Kak HysneByto TOUKy
orcueta. [Ipu Af=31.5 Mkc ObUI MOJIYYEH yCpell-
HeHHbIH npoduite MotHrK ¢ FWHM, paBubIM 150 MKC.
IIpu At =2 MKC cpefHsis JUIMTEIBHOCTh COCTaBUIIA
142 mxc. Hecmotps Ha Onu3Kkue 3HAYCHUS TapaMeT-
pa FWHM, podwnu oTimyatores: ipu 601ee BBICO-
KOM BPEMEHHOM pa3pelLIeHuN 00HApYyKUBACTCS eIIe
onuH MacmTad cTpykTypsl SED.

Ha nwxHeii nanenu (puc. 5) BUAHO, YTO CPEAHHUN
po b MOTHUI NMEET XapaKTepHYI0 OCOOEHHOCTh —
HayajoM pa3pAja SABISAETCS MUK C JAIUTEIBHOCTBIO
MeHee 10 Mikc. Jlanee B MOJHUU TTOHOOHBIC IMHKH
MOTYT TOSIBJIITHCS B ClIy4aiiHoe BpeMs (IIpu ycpea-
HEHMH OHHU CIVIAXXHMBAIOTCS), U TOCTATOYHO IIaJKUN
npopuIIb OTpaKaET YXKe IPYTYIO CTPYKTYpY — CyO-
MUJITICEKYH/IHYO.

TakuMm 00pazom, CTPYKTypa MOJIHUU OKa3bIBAET-
CA JIOCTaTOYHO CJIOKHOM, MMEIOIIEN KOMIIOHEHTBI
pa3IUYHON ATUTETBFHOCTH: OT JIECSATKOB M COTEH
MUJUIUCEKYH/I JI0 SUHHII MUKPOCEKYH. [l Toro
9TOOBI YOSIUTCS B OTCYTCTBUHU eImie 0ojee KOpOoT-
KHX COCTaBIISIONIUX TOHKOW CTPYKTYPBI, MbI IIPOBE-
7Y aHallu3 ¢ BpeMEeHHbIM paszpemieHueM 500 HC.

3.5. Uccnenosanue SED ¢ BpeMeHHbIM
pa3pemenuem 500 HC

Jlyist morcka caMbIX KOPOTKHX BPEMEHHBIX CTPYK-
Typ SED Ob111 BEIOpaHbI CaMble MOIHBIE COOBITHS
Y TTOCTPOEHBI X BpeMeHHBIe Mpodm ¢ Af = 500 He
(32/66000000). Ilpumep Takoro y4acTka MOJTHHH
MpeJICTaBJIeH Ha puc. 6.

[Ipu TakoM BpeMEHHOM pa3pelIcHUU BUJHA TOH-
Kasi CTPYKTypa CHT'HaJla, KOTOPBI COCTOHT M3 KOPOT-
KUX (ITUTETFHOCTHIO HECKOJBKO OTCYCTOB) ITHKOB.
Brln mpoBeseH MOUCK HEpa3pelleHHbIX COOBITHI:
OTCYETOB, TMOCJE KOTOPHIX MHTEHCHBHOCTH ITaJIaeT
HE MEHEE YeM B e pa3, OCTaBasCh MPH STOM BBIIIE
3HayeHus 36,. IlomoOHBIX MUKOB OOHApy:KEHO HE
obu10. TakuM 00pazoM, MOXKHO YTBEPKIaTbh, 4TO B
HalINX JaHHBIX BCE HAUOOJIEe MHTEHCUBHBIC COOBI-
THS OBUTH pa3peIcHbl.

[Ipu moCTHKEHUU BPEMEHHOTO pa3pelleHus, paB-
HOTO JTUTEIHHOCTH CaMBIX KOPOTKHX JJIEMEHTOB
TOHKOHM CTPYKTYpBI, MbI MOXEM OIICHHTH ITUKOBOE
3HaYeHHNE TUIOTHOCTH TMOTOKA HM3ITYYSHHS] MOJHUU.
Jns caMBIX MOIIHBIX COOBITHM OHO HAXOIUTCS B
nuamnaszone 4000-+5000 Aun. CnenyeT cka3aTh, 4TO
9TO 3HAYEHNE BCETO B HECKOJBKO Pa3 IPEBHIIIACT HE
TOJILKO TUIOTHOCTB MOTOKA, OTPEACTICHHYIO TIPH Bpe-
MEHHOM paspernieHuu 20 Mc JJ1si TUTAHTCKOTO IITOP-
Ma J (1500+2000 SH), HO ¥ TJIOTHOCTH MOTOKA
MaKCHMaJIbHO MHTEHCUBHBIX BCIBINIEK mTOpMa E
(700 ) [3]. A 3HAYUT, CyIIECTBYET BO3MOKHOCTD
TOT0, YTO MHTEHCUBHOCTh HEKOTOPBIX MOJIHUH Oy1eT
JOCTaTOYHA JJIs €€ JIETEKTHPOBAHUS C BEICOKHM Bpe-
MEHHBIM Pa3pelIeHUEeM sl KaXI0T0 MTopMa U, Clie-
JIOBATEIbHO, TSI ©3MEPEHHS TOHKOU CTPYKTYPbI MOJI-
Huil 1 DM MexXmIaHeTHOU Cpelibl.

3.6. Cpennuii cnekTp

[ockonbky SED nabmonatorcst KA “Kaccunu™ B wac-
TOTHOM AmariazoHe ot 25 kIt jo 16 MI't [17], uccre-
noBanue HaHHbIX YTP-2 B nuamasone 1633 MI1g
JOTIOJIHSIOT KOCMHUYECKHe uccaenoBanus. CoexTp
SED (puc. 7) Beime 20 MI'T 10CTaTOYHO XOPOIIIO
OIHCHIBACTCS 3aKOHOM f 2.
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Puc. 6. Ilpocunb curHana (BepxHsis TaHEeNb) U CIIEKTpOrpaMMa ¢ BpeMeHHBIM paspemienrneM 500 He (HIKHSIS TaHeIb)
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Puc. 7. Cnextp SED B nosnoce 16+31.5 MI'n. [Ipsamoii moka-
3aHa armnpokcuManus GpyHkmen f 12

Taxum 00pazoMm, pe3yIbTaThl HCCIIETOBAHUS CTICK-
tpa SED B muanazone 20+31.5 MI'n ¢ nomouisto
pamuoteneckona Y TP-2 HaxomaTcst B XOPOIIEM CO-
oTBeTcTBUU ¢ naHHbIMH KA “Bosypkep-1, 27 (B
nuanasone 20+ 40 MI'p HabmrogaeTcs cnaj UHTEH-
CHBHOCTH M3JTydeHH s IPOTOPIMOHaTbHO 2 [18]).
VYyactok criekrpa B o0nactu yactot Huke 20 MI'g
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MO/ITISKUT O0JIee IETATBbHOMY U TIIATeIbHOMY aHa-
JIU3Y TIpH OyAYIIUX UCCIISTIOBAHMSIX.

4. BoiBoabI

Hazemuble HaOnIoOeHUS ¢ BPEMEHHBIM paspelie-
HHUEM BIUIOTH JI0 15 HC TO3BOJIMIIN BIIEPBBIE HCCIIE0-
BaTh TOHKYIO BpeMeHHYI0 cTpykTypy SED u omnpe-
JENNUTh ee XxapakTepHble MacwmTaObl. [lo naHHbBIM,
MOJTyYEHHBIM B paboTe, ObLIO YCTAHOBJICHO, YTO TOH-
Kast BpeMeHHasi cTpyktypa SED (mrropwm J) conep-
JKUT JIBA XapaKTEPHBIX MaclTada: ¢ XapaKTepuCTH-
yecKUMH BpemeHamu 3.5 mkc u 18 mkc. Kpowme Toro,
JUINTENTBHOCTH CyOMMIUTUCEKYHIHBIX CTPYKTYP MOJI-
Hul nexar B nuanasone 30+310 Mkc.

BriepBrle mosyueHbl clenyrolue BpeMEHHBIC H
YacTOTHBIC MapaMeTpbl KOMIIOHEHT TOHKOH CTpYK-
Typsl SED: cpemnuii crekTp, MIOTHOCTH MOTOKA
U3IIY4YEHHUs], XapaKTEPHUCTUIECKOE BPEMS U CPEIHSI
JUIMTEJIBHOCTh. BriepBble yCTaHOBIEHO, YTO Haya-
JIOM paspsifia SBJISETCS MUK C JUINTEIbHOCTBIO Me-
Hee 10 mxc.

B xonme 00paOoOTKM aHHBIX BIEpPBBIC NPOBEICH
aHanu3 DM Ha myTu pacnpocTpaHEHUs CHUTHAJIOB
MOJIHUM OT mrTopMma B atMoctepe CaTypHa 10 Ha-
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3emHOr0 Habmromarens. Cpemnee 3Hadenne DM co-
craBmo 43-107° mx/cM® mpu ompeeTeHI BpeMeH-
HOM 33JIEpP’KKHU B YaCTOTHOM Juana3one 19 +25 MI'w.

[TomydeHHbIE pe3ysbTaThl SBISIFOTCS 0a30 IS
JIanpHerx uccnenosannii SED, B ToM umciie U i
CpaBHEHUS XapaKTEPUCTHK 3€MHBIX U CATypHHAHCKIX
MonHui. Creayer MmoI4epKHyTh, YTO UCCIICAOBAHNE
MHUKPOCEKYHIHBIX BPEMEHHBIX MaCIIITa0OB IIaHeTap-
HBIX MOJIHHH B JICKAMETPOBOM JIMAIa30HE B HACTOS-
mee BpeMs OCYIIECTBIIETCS TOJBKO C MCIONB30Ba-
HUEM Ha3eMHBIX CPEJICTB, B YACTHOCTH, PaJIMOTEIIeC-
kona YTP-2. Pa3zpaGoraHHbie METOIUKU TOUCKA
u a"anm3a SED SBISIOTCS yHUBEPCATBHBIMU M MOTYT
OBITh WCIIOJIL30BAHBI U JUIS MCCICOBAHUMI MOJHUHN
B atMocdepax apyrux mraHeT CONMHEYHON CHCTEMBI.

[IpencraBnenHas paboTa YaCTUIHO MOAIEPIKaHa IPO-
ektoM ANR NT05-142530 “Radio-Exopla” u rpantom
PICS 1.33.11. Mccrnenosanns no nanasiM KA Kaccn-
uu B LESIA nognepsxuBatorcss CNES (HarmonanbHbIH
IIEHTP KOCMUYECKUX uccienoBanmii @pannmn). Pado-
Ta MpoBeJieHa Taloke Npu noaepkke HarmonansHoM
akaJIeMUH HayK YKpauHbI 1 Poccuiickoro gonma GpyH-
JTAMEHTAITLHBIX HCCIICIOBAHIH (YKPAUHCKO-POCCUICKII
mpoekT, 2012 1.).
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TOHKA YACOBA CTPYKTYPA
BJIMCKABOK HA CATYPHI

Hanarorbes nepiii 10CiIiPKeHHs TOHKOI 4acOBOT CTPYKTYPH pa-
JTIOBHITPOMiHIOBaHHS OyincKkaBok Ha CaTypHi, OTpUMaHi 3 HaJI-
BHCOKHM YaCOBUM PO3I1UICHHSM (OIMHHULII—COTHI HAHOCEKYH]).
BcTaHoBiI€HO, 1110 4acoBa CTPYKTypa OJIMCKaBOK Mae J1Ba Xapakx-
TEPHUX MACIITA0H: 3 TPUBAJICTIO COTHI—IECITKH MIKPOCEKYH/T
13 TPUBAIICTIO B OJMHULI MiKpoceKyH 1. [1ix yac 00poOKu qaHnx
BIICpIIIC BUKOHAHO aHaJli3 Mipy JUCHepCii Ha HUISXY MOIINPEHHS
CUTHaJIB OJIMCKAaBKY Bij mTopMy B atMocdepi CaTypHa 710 3eM-
HOTO CriocTepiraya.
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FINE TIME STRUCTURE OF LIGHTNINGS ON SATURN

The results are reported of the very first study of Saturn lightning
fine time structure with superfine time resolution (within hundreds
to units of nanoseconds). It is ascertained that the lightning time
structure has two intrinsic scales: from hundreds/tens to units of
microseconds. The analysis was first made of dispersion measure
on the Saturn lightning signals’ path from storm in the atmosphere
of Saturn to ground-based telescope.
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