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Cmamus nocmynuna 6 peoakyuio 29 cenmsops 2011 2.

Ha ocHoBe aHanm3a naHHBIX HaOIOICHNN MEepIIaHUI KOCMUYECKOTo pannonctounuka 4C21.53 B neka-
METPOBOM JIMaIla30He BOIH CZeNIaHa OIEHKA CTATUCTHYECKHUX XapaKTEPUCTUK MEKIUTAHETHBIX MEPIIaHUuH
B peXHMMax CHJIBHOTO U c1aboro paccesHus (MHIEKCa MEPIIaHNi, YHEPTETHYECKOTO CIIEKTPa, KPOCC-KOp-
pensuroHHON GyHKIINH, GYHKITUH paclpeleleHns INIOTHOCTH BEPOSTHOCTH Mepiianui). [lomyueHnsle pe-
3yABTAaThl MOTYT OBITH HICTIOJNIb30BaHbI IS TECTUPOBAHUS MOJIENEH MepliaHuil, KOTOpPbIE UCIOIB3YIOTCS
JUTSI KHTEPIIPETalliN JaHHbBIX HaOmoneHwid. [loka3zaHa BeIcOKast 3 (eKTHBHOCTH MIMPOKOIIOIOCHOTO I (PO-
BOTO CTIEKTpajbHOTO aHanmu3aropa DSP-z nmpu HaOMroneHusIX MEeKIUTaHETHBIX MEPIIaHNH Ha JIEKaMETPOBBIX
panroBOITHAX.

KiroueBbie ciioBa: MeXIUIaHETHBIE MEPLAHMS, AEKaMETPOBBII JHana3oH, TU(POBOH CIIEKTpabHBIN

aHaIN3aTop

1. BBenenue

Mepranust — 3T0 Bapyaliyi MHTEHCUBHOCTH TIPH-
HMMAaeMOr0o CUI'HaJia, BbI3BaHHBIE JIBMYKEHUEM HEO-
JIHOPOJIHOCTEN IIIa3MBbl HAa IYTH €T0 PacIpoCT-
panenus [1]. B ciaywuae nHaOmioneHUs: KocMUvec-
KHUX PaIMOUCTOYHUKOB PACCEUBAIOIIUMHU CPETAMHU
SIBJISIIOTCSL MEXK3BE3[IHAsT M MEXKIUIaHETHas Iula3-
Ma, a Takke moHoctepa 3emmn. VccnemoBanus
MEpIIaHni Ha HEOTHOPOTHOCTSAX MEXKIUIAHETHON
MJIa3Mbl MO3BOJISIOT MOJIy4aTh WH(DOpPMALHUIO O
nmapamMeTpax COJHEYHOro BeTpa (B TOM HYHCIE B
001aCTAX, HEOCTYITHBIX JIJIT KOCMHUYECKHX arma-
paToB), a TakKe OIEHWBATH YIJIOBHIE pa3MephI
CcaMUX IIPOCBEYMBAIOLIUX PAJUOUCTOYHHUKOB [2, 3].
WHTEeHCHUBHOCTH MepIIaHU 3aBUCUT OT SJIOHTAINN
€ (ymra Mexnay HampasieHueMm Ha COJHIE U Ha-
MIPaBJICHUEM Ha MMPOCBEUMBAIOIINN PATHOUCTOUHHK)
M JUIMHBI BOJIHBI A. Ha OOJbIIMX 3JIOHTanusax
MepLaHus ciadble 13-3a HU3KOH 3JIeKTPOHHON KOH-
HeHTpanuu Ha Jyde 3peHus. C npuOmmkeHneM
k CoNHIly MepIaHusl yCHINBAIOTCS BCIEICTBHE
YBEJIMUCHUS pacCesHUS Ha HEOAHOPOIHOCTAX 00-
JIee IJIOTHOM MEXKIIJIAHETHOM IIa3Mbl, IOCTUTaI0T
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MaKCUMyMa, 3aTeM IIOCTEIIEHHO OcllabeBarT W,
B KOHIIE KOHIIOB, MPAKTUYECKH IOJHOCTHIO WC-
ye3arT. OJIoHranus €., Ha KOTOpoil HalOio-
JAIOTCST MaKCUMANbHBIE (PIIYKTyallnd WHTEHCHB-
HOCTH MPUHUMAEMOTO CHUTHAJA, YBEIUUUBACTCS
C JUTMHOW BOJHBI (OT €AMHHUII TPaTyCcOB HA CAaHTH-
METpOBBIX BonHax [4] no =100° Ha nekameTpo-
BbIX [5]). OCHOBHOWM MacCHB HaOJIFOJATEIbHBIX
JAHHBIX OTHOCHUTCS K JIOHTALMsAM €3> € ., KOT-
Jla peaTu3yeTcst pekuM cJ1aboTo paccesiHusl, a JaH-
HBIE MOTYT OBITh HHTEPIPETUPOBAHBI C IIOMOIITHIO
JTABHO U XOPOIIO Pa3BUTBIX METOHOB [2, 3, 6].
Teopust cUIBHOTO paccesHus, pealnu3ylolerocs
Ha dJIOHranusax €<eg.. . Ooiee CIOXKHA U XyXKe
pa3BuUTa, YTO YCIOKHSIET MHTEPIIPETALINIO JAHHBIX
HaOmronmeHnid. Ha BBICOKMX YacTOTax HHTEpBAI
sjn0oHranui €<eg . JOCTATOYHO Mall. DTOro
HEJb3s CKa3aTh O JCKaMETPOBOM JHAaIla3oHe pa-
TUOBOJH, TJ€ OH 3HAYUTENbHO Oonbmie. BaxHo
OTMETHUTH, YTO MaJIO€ KOJIMYECTBO SKCICPUMEH-
TaJBHBIX JAHHBIX 10 MEXIUTAHETHBIM MEPIIaHUAM
PaTuONCTOYHUKOB Ha JIEKAMETPOBBIX PAIUOBOJI-
Hax Ha JIOHramuax €<¢,, OOYyCIOBIEHO TaKxke
BBICOKMM YPOBHEM TIOMEX B THEBHOE Bpemsl. Jlero
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B TOM, 4TO HCIIONb3yeMble [JIs1 HaOIIONeHUI MepLa-
HUI B JIEKaMETPOBOM JHara30He MPOCBEYNBAIOLIHE
PaIMOUCTOYHHUKHU C MaJIbIMU YIVIOBBIMHU pa3Mepamu
(kBazapbl W IyJIbCapbl) UMEIOT MOTOKH HM3IyYCHUs
nopsinka 100 Su u MeHbIIIe (JIUITH KOMITAKTHBIHN HC-
TOYHUK B KpaOoBHaHON TYMaHHOCTH MMEET MOTOK
okorno 1000 S Ha wactote 25 MI'11 [7]). Hecmox-
HBIE pacyeThl 110 METOIMKE, PECTaBICHHON B pa-
Oote [8], MOKa3BIBAIOT, YTO JJIS TOMYYEHHSI SHEp-
TeTUYECKHUX CIIEKTPOB MEPIIAHUM 3TUX paIHONCTOU-
HHUKOB B TMHAMHWYECKOM JMAIA30HE HE MEHee JBYX
TIOPSIKOB (ITO HEOOXOANMO ISl HaJIeKHOTO BOCCTa-
HOBJICHUSI TAPAMETPOB COITHEYHOTO BETPA WITH OLICH-
KM pa3MepoB paJMOMCTOYHHUKA) JakKe B cliydae
HaOMIOeHNH Ha TakoM OOJIBLIIOM PaIHOTENIECKOIIE,
kak Y TP-2, Heo0X0MMMO UMETh IIPUEMHOE YCTPOICT-
BO ¢ mosocoit mpomyckanust Af mopsaka 1 MI'm.
AHAaN0roBoe yCTpomMCTBO C TAKOH MOJIOCOH HECTOXK-
HO M3roTOBUTH [9, 10], HO OHO HE TO3BOJISIET TOTY-
YaTh HAZEKHBIC JAHHbIE B THEBHBIX YCIOBHSAX, KOT-
Ja 3Hp CUITBHO HACKIIIEH TOMEXOBBIMU CHTHAJIAMHU
MCKYCCTBEHHOTO TIPOUCXOXKICHHUS. B 3101 cBsi3u 601~
[IMEe MEPCHEKTUBBI 00€IIaeT NPUMEHEHUE HOBBIX
I (POBBIX TPHEMHUKOB C BEICOKUM JTHHAMUYECKHM
JMATIa30HOM, TAKUX KakK LU(POBOI CHEKTpabHBIN
anammzarop DSP-z [11]. DTOT MIMPOKOMONIOCHBIM
(Af =32 MI'n) undpoBoii CreKTpaIbHbIH aHa-
JM3aTOp MMeeT OOJIBIION AMHAMHYECKUN AUana3oH
(6onee 70 nb/MKB) 1 mo3BoJIsIET MyTEM MPE0Opa3o-
BaHUs Pyphe MPUHUMAEMOI0 CHUTHAjJa MOJIYYHUThH
10 8192 OoTnEeNnbHBIX YaCTOTHBIX KaHAJIOB C paspe-
wenueM 4 kl'u. Ilocnennee gaeT BOZMOXKHOCTb IPU
00paboTke 3(p(heKTHBHO UCKITIOYATh OTACTBHBIE Ka-
HaJIbl, MOpaKEHHBIE TIOMEXaMH, a BCe OCTaBILIHECS
UCTIONB30BaTh ISl MTOBBIICHNS YyBCTBUTEILHOCTH
HaOmoneHni. L{udpoBeie criekTpanbHble aHaNU3a-
Topel DSP-z xopormio 3apexoMeHI0BaM cedsi TpH
HaOJFOZICHHUSAX HA JEKAMETPOBBIX BOJHAX PaHOM3-
ny4yenus CosHIla, IIAHET U IMyIbcapos [12].

Iens HAcTOsIICH paOOTHI — OIEHKA CTATUCTH-
YeCKHX XapaKTePUCTUK MEPLIaHUH paIuOUCTOYHH-
Ka Ha JIeKaMeTPOBBIX BOJHAX B PEKUMaxX CHIBHO-
ro u ciaboro paccessHus (MHAEKCAa MEPLAHUH,
9HEPreTHYECKOTO CIEKTPA, KPOCC-KOPPEIALMOHHON
¢yHKIMU ¥ QYHKIUH pacrpeleeHus MI0THOCTH
BEPOATHOCTH MEpIIaHUi1), KOTOPBIE B TOCIETYIOLIEM
MOTYT OBITH HCIOJIB30BAHBI JJISi TECTHPOBAHUS
MoJiefiei MepLiaHUH, UCTIONb3yEMBIX JUTI HHTepIIpe-
TallMW JAHHBIX HAaOIIOACHHM, a Taroke arpoOarus
nrudpoBOro CreKTpaibHOTO aHanmuzaropa DSP-z
JUISL HCCIIEIOBAaHUH MEKIUTAaHETHBIX MEPLAHHH.

2. Ha0omonenus

Habmnronennst MeXIIaHETHBIX MEPLAHUH Tpo-
BOIUIUCH Ha panuoTeneckorne YTP-2 [13] B me-
puox c centsops 2010 . o utons 2011 1. exeme-
CAYHO CECCHSMH 10 7 IHEH, 9YTO 00eCIeynIIo K-
poxwuit auamnasoH >onraruii 43°+138°. Iupoko-
nostocHsbli (8+32 M) T-06pasHblii pagnoTenec-
kot YTP-2 cocTOUT U3 ABYX aHTEHHBIX PEIIETOK:
“C—l0” (mampaBinenue cesep — wr) u “3-B”
(HampaBieHMe 3amaj — BOCTOK) M MMEET B Hac-
TosIIIee BpeMsi HanOOJIbIIyI0 A(h(HEKTHBHYIO TLTO-
maas — 150 000 M2

B kavecTBe MpoCcBEYHMBAIONIET0 HCTOYHUKA OBLI
BBIOpaH pamuouctounuk 4C21.53 B co3pesnuu
Jlucnmuxu. Ha panmoBonmnax ucrounuk 4C21.53
HMEET CIOXHYIO CTPYKTYpy [14], koTopast BKiItO-
YaeT XOPOII0 MEPIAIOIIYI0 KOMIAKTHYIO JIeTalb,
aCCOLIMHPYEMYIO C MUJUTUCEKYHIHBIM ITYJIbCapOM
PSR 19374214 [15]. Hanuuue y paiuoucTOUYHHUKA
T€HEeTUYECKH CBSI3aHHOTO OCTaTKa CBEPXHOBOMU
ocTaeTcsi OTKpBITHIM BompocoM [16-18]. [lo man-
HBIM HaONIOZEHNI MEXIUIAaHETHBIX MEPLAHUIT Ha ya-
crorax 20 u 25 MI'r1 [19] mnoTHOCTH MOTOKA pa-
JIMOM3ITyYeHHsT UCTOUHMKa cocTaniseT (2504 50)
n (160+25) SH, yrioBele pa3Mepbl KOMITAKTHON
peramu — 2797 u 1.5'0% yrosoit cexynnpl, nons
MepLaroLel KOMIIOHEHTHI B ITOJTHOM IIOTOKE HCTOY-
nuka — 0.85+0.15 u 0.9305 coorBercTBeHHO.
Pagnonntepdepomerpuueckue HadmoneHus [20]
paaunouctounuka 4C21.53 B nekamMeTpoBOM Jua-
[Ia30HE PaJMOBOJIH MOKA3allH, YTO ITOTOK U3JIyde-
HUS KOMITAKTHOW JI€Taldl COCTaBJIIET HE MEHee
70 % moJHOTrO MOTOKA UCTOYHHMKA U €€ pa3Mephl
nopsiaka 3 yrmiIoBbIX CEKyHJ Ha yactore 25 MI'm.
IIpeumymiectso 4C21.53 nepen IpyruMu XOpoIo
MEpLAIUMH PAJUONCTOUYHUKAMHU, HallpuMep
3C144, 3C196 u 3C254 coctout B TOM, UTO OH
JOCTUTaeT MaJlbIX 3JIOHTalMi B 3UMHEE BpeMs,
KOTJla BIMSHHUE NIOMEX B IEKaMETPOBOM AMANa30-
HE MUHMMAJIBHO.

Pagmoucrounnk 4C21.53 Habmronacs B MUHTEp-
BaJI€ YaCOBBIX YITIOB +1" pomm3H BEpPXHEHU KyJIbMU-
Haiuu ckanamu 1o 4™. Ha Bxozs! iugpoBoro criek-
TpaneHOro ananmmzaropa DSP-z momaBanace cym-
Ma U pa3HOCTh CUTHaJIOB aHTeHH “C—10” u “3-B”.
3anuch AaHHBIX INPOM3BOAMIACH B PEKUME IIOJI-
HOM MOIIHOCTH CO CIEAYIOUIMMH HapaMeTpaMu
aHaiu3a: noJsioca yactor 20.63+28.88 MI1,
MIOCTOSIHHAS yCPEeTHEHHS MHIUBUAYaJIbHBIX CIIEKT-
poB t,, =20 mc. Pexum moaHONW MOIIHOCTH —
OJTMH M3 BO3MOXHBIX peKUMOB paboTel DSP-z, mpu
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KOTOPOM BXOIHOM curHain X(T) mpeoOpasyercs
B JIByMEpHYIO criekTporpammy U(t, f) wiu nquna-
MHYECKHIA CIIEKTP TOCPEICTBOM MPeoOpa3oBaHus
Oypee [12]:

ugt, f)=|x ),
ey

1t+T/2 _
X(tf)== j X(1)g(t—t)e 2" 1.

t-T/2

3necs g(t—T) — okHo, T — NIUTENBHOCTH OKHA
CKOJIB3SIIIETO BIOJIb OCH BPEMEHH, [ — MOJNOKEHUE
€ro 1IEHTpa;

T = N At,,

rne N, — pasmep okHa, At, =1/f,, f, —uacrora
JIUCKPETH3AIMH TaHHBIX.

B namewm ciiyqae N, = 214 =16384, f, =66MI,
1 MBI uMeeM 2048 J4acTOTHBIX KaHAJIOB, OTCTOS-
mpx Ha Bemnunny Af = f /N, =4 x['u gpyr or
Jpyra.

I[Tomoca gactor 20.63+28.88 MI'ni Onlna
BBIOpaHa ¢ TOUKH 3PCHUS MEHBIIIETO BJIUSHUS T10-
MeX B BEpXHEH 4acTH Juarna3oHa pabounx 4acToT
paguotreneckona YTP-2.

Ha puc. 1 mokazaH npumep AMHAMHYECKOTO
crnektpa Mepuanuii U(t, f) pagmomcrounmka
4C21.53 na anonranuu € = 43° ¢ 4aCTOTHBIM pa3-
pemrennem 4 kl'1 (mo HaGmiomeHusM 30 sHBaps
2011 ronma). BepTukanbHbIe CBETIBIE MOJOCHl —
MepLaHVsI Ha HEOJHOPOHOCTSIX JICKTPOHHOH KOH-
HEHTPAIUU MEXKITTAHETHOH TIa3MBI.

3. O0paboTKa JaHHBIX U €€ Pe3yJbTaThl

O0paboTKa JaHHBIX COCTOSJIA B CIEIYIOIIEM.
Ha nepBom 3Tane u3 CyMMBbl M pa3HOCTH CUTHAJIOB
anTeHH “C—10” u “3-B” nomyuancst curuan, cooT-
BETCTBYIOIIMI KapaHMAIIHOW IHarpamMme Harl-
paBineHHOCTH paauoTeneckona Y TP-2. 3areM BbI-
Oupanuch BpEeMEHHBIE peaju3aluu IIUTENb-
HOCTBIO Tp =30 ¢ BOMM3M MOMEHTOB MPOXOXKIIC-
HHSI UCTOYHUKA Yepe3 MaKCHUMYM AHarpaMMBbl
HaIPaBJICHHOCTHU PAJHOTEIECKOIA U TIPOBOIUIOCH
YCpEeIHECHHUE NaHHBIX MO 68 YacTOTHBIM KaHajgaM
cornacHo opmyIe:

388

(2o
(5]

Yacrota, Ml

1:09:00 11:10:00 11:11:00
B]JEMﬂ. Y.MHH:.C

11:12:00

Puc. 1. Ilpumep ounamuyeckoeo cnekmpa mepyanutl
paououcmounuka 4C21.53 na snoneayuu € =43°
¢ uacmomuvim paspeuteruem 4 kl'y 6 nepuoo npoxosic-
OeHUs UCTOYHUKA Yepe3 MAKCUMYM OUAzpamMMbl HAnpag-
JqenHocmu paduomeneckona YTP-2

U= 3 uf,),

k=1+n(j-1)

f, :(fjn = fingi )/2’

rme n=68, j=1 2,...,30.

Br100p KOHKPETHOTO YKCIIa yCPEMHAEMBIX Yac-
TOTHBIX KaHanoB (N=68) ObL1 cienaH Ha OC-
HOBE NPEIBAPUTEIHLHOrO aHAIN3a JAHHbIX, MOJY-
yeHHBIX B ceHTsa0pe 2010 r. — urone 2011 T
C onHOI CTOPOHBI, OH 00ECIeYHIT XOPOLIee OTHO-
[IEHUE CUTHAJI/IITYM MPH OLIEHKE KPOCCKOPPEISIINU
MeX]ly YaCTOTHBIMU KaHalaMH, a C JPyrou CTo-
POHBI — OCTATOYHOE YaCTOTHOE pa3pelieHue s
CEJIeKI[UH KaHAJIOB, MOPaXEHHBIX MOMEXaMH.
B npyrux yciaoBusix HaOMIOACHUN YUCIO YCPERHS-
€MBIX KaHaJIOB MOXET OBITh H3MEHEHO B CTOPOHY
YMEHBIICHUS] WK yBeInueHus. Takum oOpazom,
IpH JanbHeled o0paboTke aHaTU3UPOBAIUCH
30 9yacTOTHBIX KaHAJIOB, TEPEKPHIBAIOIINX BCIO MO-
nocy 20.63+28.88 MI'u, kaxxIblii U3 KOTOPBIX
HUMeJl UpUHY noJockl 272 k',

JHanee otieHrBaIMCh KO3 PHUIMEHTH! KOPPEISLUH
Mmexny kanaom f =24.84 MI'y (j =16) B cepe-
nuHe ostock! 20.63+28.88 MI'1 u Bcemu octaib-
HBIMHU YaCTOTHBIMH KaHalamu 1o ¢opmyre:

0,000 _ 0,000

R.
] . 2 2 2 2\’
O\psiOps; \/(G(IPS+n)I —Gn|)(6(|ps+n)j —an)
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rae 1=16; j=1,2,..,30; U,(t) u Uj(t) — (iyk-
Tyallid WHTCHCHBHOCTH CHTHAla Ha 9acTOTax
f=2484 MIuu f; (qepTa CBEPXY OSHatacT
yCpEeHEHHE 110 BpeMeHI/I) Gibsls Gy G(ipsen)l —
JIACTICPCUH MPOIIECCOB MEKIITAHETHBIX MEPIIAHHIA,
nryma d uX CymMmbl Ha dactore f =24.84 Ml
COOTBETCTBEHHO; Glzpsj, Gﬁj, (5(2|PS n)j — QHAJIO-
THYHBIC napaMeTpLI Ha qaCTOTe f,. 3mech n nanm-
e JUCIEePCUH 0'(|P5+n) u G onpez[enfmncr; u3
COOTBETCTBYOLINX YHEPreTHUECKHUX CIICKTPOB ITy-
TEM UX UHTETPHPOBAHUS 110 YaCTOTE:

]/tav
G(ZIPS+n) = _[ Pis:n (V)AV,
YTy
1/tav
ol = j P.(v)dv,
Ty

rae V — ¢aykryanuoHHas 4actora; Pps,,, P, —
9HEPTeTUUYECKHE CIEKTPhl MEplaHuil u myma
COOTBETCTBEHHO.

DOHepreTHdeckuii crekTp Pps,,(V) ouneHuBai-
CsI ¢ TOMOIIIBIO TIPOLEYPbl, aHAJIOTHYHON TOH, YTO
UCIIOJIb30BANACh IS MOTY4YEHHs AUHAMUYECKHX

cnekTpoB (1):

I:’IPS+n (V) = |F (V)|2/Tp '

rie F(v) — mpeo6paszoBanune Dyphe mporecca
mepranuit U (t), Tp — JUTATEIBHOCTh UCCIIEye-
MO¥ peanu3aiuu.

[Ipu sTOM aprymeHTOM sIBiIsIeTCS He padodas,
a (bIyKTyaIrMoHHAs 4acToTa V, OmpeselseMas rmo-
CTOSTHHOHM YCPEHECHUS UHIUBU Ty AJIbHBIX CIICKTPOB
ty (Vmax =1/ty, =50 I'm). CrexrpanbHas IIOT-
HOCTb IIyMa P, cunMrasack NOCTOSHHOM B IOJIOCE
aHaJIu3a U PaBHOM BBICOTE BBICOKOYACTOTHOIO
“xBocta” cnekTpa Ppg,, (V).

Breibop kanama f =24.84 MTI'u 6bin caenan
HCXOAS W3 MPEABAPHUTEIBHOIO aHalin3a 00CyX-
JAEMBIX JaHHBIX U Pe3yNbTaToB padboTsl [21], Tme
Ha OCHOBE JUIUTEIBHBIX HAOTIONEHUI TOKA3aHO, YTO
nuama3oH JactoT 24.8+25.0 MI'11 aBusercsa om-
TUMAJBHBIM C TOYKHU 3PEHUS HU3KOW BEPOSTHOCTH
BO3HUKHOBEHHS IOMEXOBBIX CHUTHAJIOB Ha dYac-
totax 20+30 MI1. Ecniu moMexoBBIH CHUTHAI

B kaHane f =24.84 MI'1| Bce e MPUCYTCTBOBA,
YTO CIY4aJOCh PEJIKO, TO UCIOIB30BAJICs COCETHUN
kanan f =24.57 MI'n (j=15). Ha puc. 2 a, 6
B Ka4eCTBe IpruMepa NokazaH Ko PHUIUEHT KPOCC-
KOppeauu R, pacCYNTaHHBIM COTIaCHO ONUCAH-
HO BBIIIIE TIPOIIENYPE, VIS IBYX PeaTH3aIAi IPO-
recca MeplaHuil B yCIOBHIX c1a00i U CHIbHOU
HachllmeHHocTH auanazoHa 20.63+28.88 MI'n
ITOMEXOBBIMH cUTHanmamMu. Koaddumument kpocc-
KOPPEeISINY TNIABHO YMEHBIIAETCS K KpasM JHa-
Ma3oHa, YTO OTpakaeT HaJW4Me JIEKOPpesLun
BcneacTBHE (G (EKTOB paclpoCTPaHEHUS B MEXK-
IJIaHEeTHOH mna3me. [lopakeHHBIE TOMEXaMu Ka-
HaJIbl 00HAPYKUBAIOT CEOSI TI0 AHOMAJILHO HU3KUM
3HAYeHUAM KO3 (PHUIIMEeHTa KPOCCKOPPEIAINH,
BBINTATAOIINM U3 00ImIel 3aBucuMoctu. Takue
KaHaJIbl YCTaHABJIMBAIMCH M UCKITIOUANINCH U3 JaJTb-
Helimel oOpaborku. OcTaBmInecss 4acTOTHBIC

FRE TR
« ***
04t ©
& 0
-0.4
*
-0.8
21 23 25 27
£, MI'n
a)
0.8 N * *** ** *I**J ** #*
0.4
* *,
& 0 * x
* % * *
_0.4 * * * ** N
*
-0.8
21 23 25 27
S, MI'y
6)

Puc. 2. Koaghgpuyuenm xoppenayuu medxncoy KaHaiamu
8 ycaosusax ciabot (a) u cunvHoul (0) HacvluyeHHoCmU
NOAOCHL NOMEXOBBIMU CUSHANAMU
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KaHaJIbl HCTIOJIb30BAIINCH JUTS OLICHKH HHIEKCA Mep-
L[aHW, SHEPTeTHYECKOT0 CIIEKTpa, KpOCCc-KOppers-
MOHHOM (PyHKIMH 1 DYHKLIMHN pactipeieIeHus I0T-
HOCTH BE€POSATHOCTH MepLaHUil.

NHnekc MepLaHuil, YHEPreTUYECKUM CIEKTP
1 QYHKIMS paciipeAeieH s IFIOTHOCTH BEPOSTHOC-
TH MEPLAHHUH OLICHUBAJIUCH 110 HIECTH CBOOOAHBIM
OT IOMEX YaCTOTHBIM KaHanaM BOJIM3U CepeluHbI
gacTOoTHOro nauanazoHa 20.63+28.88 MI,
JUISl 4€ro CUTHAJIBl 3THX KaHAJIOB YCPEIHSUIACH:

6
I(t)= %ZU i Kpoce-koppensiunonnas GpyHKuus
OHpGILCJISJI_J%aCB 0 IByM TIOJIOCaM Ha Kpasix Juamna-
30Ha 20.63+28.88 MI 11, pazHECEHHBIM MUHUMYM
Ha 15 gactoTHBIX kKaHaioB (4.1 MI'm). Kaxmas
noJsioca IoJry4asnach preéZ[HeHI/IeM TpeX YacToT-

1
HBIX KaHanoB: |, (t) = gE{U i
J:
WNupexe Mepiianuii pacCUUTHIBAIICS 11O (hopMyIie:

2 2
_Ops _ O(ips+n) ~On

(IR0

rae |(t) — cpenHsst HHTEHCUBHOCTb UCTOYHHUKA,
BKJIIOUAIOIIasl BKJIAJ KaK MEpLAIoIlel, TaK U He-
Meprarmei (mpoTsHkeHHoi) kommoHeHT. Kpocc-

KOppEIAIUOHHAA (bYHKI_II/IH OIICHHBAJIACh COITIaCHO
p

BeIpakeHHio0 R(T) = I [ (t)],(t+7)dt, abynkums
_Tp

pacmpeneneHus IUIOTHOCTH BEPOSTHOCTH MepIia-
HUl W — cTanaapTHBIM 00pa30M KakK BEPOSTHOCTh
dmykryammii (1 —1)/c. Tonydennsie cTaTucTH-
YECKHUE XapaKTEPUCTUKU MEPIaHUN YCPEIHSITHCH
3a BCIO ceccuto HaOmoneHuii (7 aHei) s ocnal-
JIEHWsl BIUSHUSI HECTAIIMOHAPHOCTH MapaMeTpOB
COJTHEYHOTO BETpa.

Ha puc. 3 moka3aHa 3aBHCUMOCTh HHJEKCa
MepuaHuii m paguouctounuka 4C21.53 ot amoH-
rauuu € HMHAaeKkc MeplaHuii MOHOTOHHO PacTeT
ot 3nauenus 0.12 na snonranuu 138°, mocturaer
Makcumyma 0.29 Ha snonramum 95° u yMeHb-
maetcs 10 0.14 wa smonramuu 43°. OTiIn4dne UH-
JleKca MEepIIaHuil OT EAMHHIIEI B MAKCHUMYyMe 3aBH-
CUMOCTH OOBSCHSAETCS KaK KOHEYHBIM pa3MepoM
KOMITAKTHOH JETaH, TaK U 3HAUMTEIbHBIM BKJIa-
JIOM TPOTSHKCHHOW KOMIIOHEHTHI B OOIIHI TOTOK
paguousnyuenus. [Ipu 3TOM, Kak OyaeT BUIHO
HIDKE, KOMITAaKTHAS JIeTajlh CHJIbHO MepIlaeT Ha HeOo-

0.5
047
0.3

g | by
02}t }{ }

0.1} }} ¢

0 40 80 120 160

Puc. 3. 3asucumocme unoexca mepyanuii paououcmoy-
Huka 4C21.53 om snoneayuu

JTHOPOIHOCTSIX COJTHEYHOTO BETPa, TIOCKOJIBKY SHEP-
TeTUYECKUH CIIEKTp MEpLaHUi UMeeT OOJIBILION TH-
HaMH4eCKUH auanazoH. CpaBHUM CTaTHCTHUYEC-
KH€ XapaKTepUCTUKH MEPLIAHNH Ha 3oHranusix 43°
(HacereHHbIe Mepriaans), 95° (CuIIbHBIE MepIa-
Hus) u 138° (cmabsie mepianus). Baxxuno otme-
TUTb, YTO MApaMETPBI COTHEYHOTO BETpa MpH Ha-
OJNIONEHUSX B COOTBETCTBYIOLIME MEPUOJBI OBLTH
JOCTaTOYHO cTaOMiIbHBI M Onm3ku. Tak, mo naH-
HBIM KocMH4eckoro ammapara “Wind” ¢ 24 no 31
ssuBapst 2011 . (€=43°) cKOpPOCTH COTHEYHOTO
BeTpa m3MeHsutach B mpeaenax 300+350 km/c,
KOHIICHTpAIHs MPOTOHOB cocTapisiia 10 wactuil
Ha KyOWuecKkuil caHTUMeTp, a ¢ 18 1o 22 okTsaops
2011 . (¢=95°) 3HaueHHs 3THUX BEIUYHH COC-
taBmsm 350 +400 xm/c m 7-8 gacTull Ha KyOH-
YeCKHH CAaHTHMETP COOTBETCTBEHHO. U nump B
KOHIIE ceccu, ¢ 23 okTsiopst 2010 1., CKOPOCTh Hava-
Ja MEAJICHHO PACTH, a TUIOTHOCTh YMEHBIIATHCA.
B nepuon ¢ 25 o 31 uronst 2011 1. (e =138°) cko-
POCTb COJNHEYHOTO BETpa M3MEHSUIAch B MpeEenax
300+500 xm/c, a KOHIEHTpALKA IPOTOHOB — 1-3
YacTUIBl Ha KyOmdeckuil caHtumerp. OTCyTCTBO-
BaJIM TIOTOKH, CBSI3aHHBIE C KOPOHAJIBHBIMH BBIO-
pocamu Ha Conaite. Takum 00pa3om, MOKHO MTpe-
MOJIOKHUTh, YTO OTIUYUS B CTATUCTHYECKUX Xa-
PaKTepUCTUKAX MEPLAHUIl B yKa3aHHbIC EPUOIBI
B OCHOBHOM CBSI3aHBI C Pa3HBIMH PEKUMaMU pac-
CEsIHHA, UMCIOLIMMH MECTO B 3THUX CIIydYasX.
DHepreTuvecKre CeKTpbl MEpLAHUH, TOTyYeH-
Hble 171 3MoHrauui 43° (ITpUXOBBIE JWHUM)
u 95° (crIonIHble IMHUM), TPEACTaBIEeHbI Ha pUC. 4.
ToHKMMHU TUHMAMHU TOKa3aHbl MHIUBUAYaJIbHBIC
CHEKTPBI AJIsl KaXKI0ro JHS HaOMIOICHUN ceccuu,
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Puc. 4. Duepeemuueckue cnexkmpsi mepyanuti paouo-
ucmounuxa 4C21.53 na snoneayuu 43° (wumpuxogvie
auHuu) u anoneayuu 95° (cnaowmnvie aunuu). Tonukue
JIUHUU — CheKMPbl, YCPeOHeHHble 3a 00UH OeHb HAb0-
OeHUtl; HCUPHBLE TUHUU — CNEKMPbl, YCPEOHEHHbLE 30 6CIO
ceccuto HaOI0OeHUtl

a )KUPHBIMU — PE3yJbTaT uX ycpennenus. Ha quryk-
TyalMoHHBIX YactoTax MeHbie 0.1 I'tp cexTpbl
BBIXOJISIT Ha IJIOCKUM yuacToK. OTCYTCTBYET OABEM
CIIEKTpa, KOTOPOTO CIEeIyeT OKUAATh B CIydae Cy-
IIECTBEHHOTO BIMSHUS HOHOC(EPHI 3eMITH. DTO CO-
TJacyeTcsl ¢ pesyiapraraMu padoThl [22], rae Ha
OCHOBE aHaJIM3a SKCIIEPHUMEHTAIBHBIX CIIEKTPOB T10-
Ka3aHo, YTO B JICKAMETPOBOM JIHAIa30HE IpU HaO-
JIFONICHUSIX Ha KPYTTHBIX PATHOTEIECKOAaX, TAKUX, KaK
VYTP-2, sHepreTuyeckuil CHEKTP MEKIJIAHETHBIX
Mepuanuil Ha yacrorax Bbime 0.02+0.03 I'u mo-
YTH HE HMCKaXaeTcs HOHOC(hEepoil, MOCKOIbKY
Ha 3TUX YacTOTaX CIEKTpaIbHas IJIOTHOCTh HOHO-
cdepHbIX MepLaHuii MeHblIe Ha 1.5+ 2 mopsanka
(MenkomaciTaOHBIE HEOMHOPOTHOCTH HOHOC(heE-
pHI ycpenHsoTes paauoTeneckonom). [locnennee
O3HAYaeT, 4TO B JCKAaMETPOBOM JHANa30HE BOJH
MEXIUTaHETHBIE MEpIaHWsI MOKHO HAJIEKHO BHI-
nenuth Ha (oHe moHochepHbx. Ha wactorax
0.2+1 't cieKTphI CTENEHHBIE CO CIEKTPAIbHBI-
MU HMHJIEKCaMUu nopsaka —2.7+-2.8. Ha dacro-
tax Oonpmie 2 [T CIeKTPBI BBIXOMAT Ha YYaCTOK
C MTOCTOSTHHOW CIIEKTPATBHOHN IJIOTHOCTBIO, COOT-
BETCTBYIOIIUH crekTpy myMa P,. Ouenka 3Hep-
TETUYECKOTO CIIEKTpa MEPIIAHUM ISl IOHTAIlUU
138° Ttakxe nana 3HaYCHHE CIEKTPAIBHOIO HH-
JIeKca B YKa3aHHOM WHTepBale.

Ha puc. 5 nmokaszansl KpoCC-KOPpEISLUOHHBIE
GyHKIMKM MepuaHuii: Touku — aourarus 138°,

1.0

0.8
0.6
~ 04r
0.2

Puc. 5. Kpocc-koppensayuonnvie oynkyuu mepyanuii:
mouku — anonzayus 138°, cnaownas nunus — 95°,
wmpuxoegas — 43°

crutomrHast uHUS — 95°, mrpuxoBast — 43°. BunHa
BBICOKAsI KPOCC-YacTOTHAs KOPPEISIHs MepIaHnuit
Ha anoHranusax 138° u 95° (3HaueHue Kpocc-Kop-
pensIMoHHON (PyHKIMK B Makcumyme Oodbire 0.8).
Ha osnonranumsax €<g, Koppensuus MepLaHuil
YMEHBIIAETCS, XOTS U OCTAaeTCsl AOCTAaTOYHO BBI-
cokoit (R=0.6 Ha snonranuu € =43°).

QOyHKIMH pacpeieleHns TUIOTHOCTH BEPOAT-
HOCTU MEPIIAHNUH OKa3aJIMCh Pa3HbIMU /I paccMart-
puBaeMbIX ciydaeB (cM. puc. 6 a, 0). PazHuma
COCTOWT B HAJIMYWU WJIH OTCYTCTBUHM aCHMMET-
PUYHOCTH paccMaTpuBacMoil (QyHKINU. ATIPOK-
CUMAIIHS SKCIIEPUMEHTAIFHBIX JTaHHBIX METOIOM
HaMMEHBIINX KBaJPaToB IOKa3aja, YTo HaOIo-
nmaemble (pIyKTyalnu WHTEHCUBHOCTH Ha DJIOHTa-
uax 43° u 95° COOTBETCTBYIOT pacIpeielCHUIO
Paiica, a Ha snonranuu 138° pacnpeneneHsl Mo
HOPMaJTbHOMY 3aKOHY.

YMeHblIEHHE YaCTOTHON KOPPEIALUU U U3Me-
HEHWE paclpeieNieHns] TIOTHOCTH BEPOSTHOCTH
¢GnykTyanuuii HHTEHCUBHOCTH IIPH TEpPEXoJe OT
cHabbIX K CHJIBHBIM MEpIIaHWUAM COTIACYIOTCS
C JTaHHBIMU HAOIONEHUH Ha OoJiee BHICOKHX Yac-
tortax (195, 430, 611 MI'm) [23].

4. BuiBOALI

[IpoBeneHHBIe HCceOBAHUS MOATBEPAUIN
NPUHLIUTTHAIBHYI0 BO3MOXKHOCTh 3(PPEKTUBHBIX
HaOMIONEHNH MEXITAaHETHBIX MEpLUAHHH paano-
HCTOYHUKOB B JICKAMETPOBOM JMala30HE BOJH
C MCIOJIB30BaHUEM IU(POBBIX CHEKTPAIBHBIX aHa-
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Puc. 6. Qyuxyuu pacnpedenenus niomuocmu ge-
POSIMHOCIMU MepYanuii: a) — OauHvle HAON00eHUl,
6) — annpokcumupyrowue Gyuxyuu. [lmpuxosvie nu-
nuu (€ =43°) — pacnpedenenue Paiica, cniownovie
aunuu (€ =95°) — pacnpedenenue Paiica, mouxu
(€ =138°) — nopmanvnoe pacnpedenenie

mu3atopoB DSP-z, B TOM 4ncie Ha 3IOHranusax
€<g, (W11 OeKaMeTpOBBIX PaJAMOBOIH €, Je-
xut B npegenax 90°+100°).

VCTaHOBIIEHO, YTO Ha OHTAMAX € = €, UMEET
MECTO BBICOKAsl 4aCTOTHAasi KOPPEJSILUS MEXILIA-
HETHBIX MepHaHui (K0dP(UIIUEHT KOppeISIun
R > 0.8). Ha snonramusix € < €,, Koppesiuus Mep-
[AHWH YMEHBIIAETCS, XOTS M OCTaeTCsl 10CTaTO4-
HO BBICOKOHM, IO KpailHell Mepe A0 3HaYeHUs
€=43° (R =0.6 npu pasnoctu yactot 4.1 MI'm).
O1eHKH MTOKa3aJId, YTO SHEPTeTUIECKUE CIIEKTPBI
MeplaHuH, NoJy4YeHHbIe Ha aoHranusax 43°, 95°
n 138° Oyayum ycpeqHEHHBIMH Ha JTHTEIEHOM
BpeMEeHHOM uHTepBae (7 AHEH), IMEIOT OJIu3KHe
CIIEKTpaibHBIC MHACKCH mopsaka —2.8. Ha ma-
JBIX M OOJBIIUX AJIOHTAIMAX UMEIOT MECTO pas-

392

Hble (YHKIIUH Pacpe/IeIeHHUs INIOTHOCTH BEPOSIT-
HOCTH MEpLaHWi — HOpPMaJbHOE paclpeaeicHue
Ha DJIOHTalusAX €>¢€, W pacupenencHue Palica
Ha JJMoHramusax €<g. . M3MepeHa 3aBHCUMOCTb
HWHAEKCAa MEPLUAHUH OT 3JIOHTAlMU AJISl PagroMc-
toyHnka 4C21.53. [lony4yeHHble pe3yabTaThl Bax-
HBI JJI1 TECTUPOBAHMUS KOPPEKTHOCTU Mojenel
MEpLAHUH, UCIIOJIb3YEMBIX IUISI HHTEPIIPETaluu
JAHHBIX HaOIIIOIEHHH, TOCKOJIBKY SIBJICHUE MepIia-
HUI MPOSBISAET ceOst 0O4EHb O-Pa3HOMY B Pa3HBIX
MIPEIENIBHBIX CIyYasX.

Paborta BeImonHsIIack Mpu 4acTHYHON (puHAH-
COBOM TMOIJIEp)KKE IeNeBON MporpamMMbl (yH-
JaMmeHTanbHbIX ucciaenoBanuii HAH Vkpaunst
“UccrneioBaHWe COJIHEYHO-3EMHBIX CBS3CH H
VX BIHSIHUS HAa (QYHKIIMOHUPOBAHHE T'€OCHCTEM
(FTEOKOCMOC)”.

ABTop BeIpaxkaet onarogapuocts M. C. danb-
koBuuy, B. A. leneneBy u A. A. KonosasieHko
3a IOJIE3HbIE 3aMEYaHUs.
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MepexTiHHSI KOCMIYHOTr0 pajiogxepesia
4C21.53 B 1ekaMeTpoOBOMY Aiana3oHi
XBHJIb Ha eJoHTramigx 43°—138°

M. M. KajginiyeHko

Ha ocHoBi aHami3y maHHX CHOCTEpEKEHb Me-
peXTiHHA KocMiuHOTO pajgiomkepena 4C21.53
B JIEKaMETPOBOMY Jiala30Hi XBWUJIb BUKOHAaHO
OLIIHKY CTaTUCTUYHHX XapaKTEPUCTHK MIKIITaHET-
HOTO MEPEXTIHHS B PEKHMaX CHIIBHOTO Ta CIIa0Ko-
ro po3citoBaHHs (IHIEKCY MEPEXTiHHA, eHep-
TETUYHOTO CIIEKTPY, KPOC-KOpEesiiHOl QyHKIIT
i QyHKUIi po3MOaiTy TYCTHHH BipOTiIHOCTI MepeX-
TiHHs). OTpUMaHi pe3yabTaTH MOXKYTh OYTH BUKO-
pHICTaHi I TECTYBaHHS MOJIeJIeH MepeXTiHHS, SKi
BUKOPHCTOBYIOTHCS JUIsl IHTEPIPETalii JaHUX CITOC-
TepekeHb. [1okazaHO BUCOKY e()eKTHBHICTH IIH-
POKOCMYTOBOTO IU(POBOTO CIIEKTPAIBLHOTO aHa-
nizaropa DSP-z y cnocTepexeHHIX MIKILIaHET-
HOT'O MEPEXTIHHA Ha AEKaAMETPOBHX PaIiOXBUIISIX.

Scintillations of Radio Source 4C21.53
at Decameter Wavelengths
and Elongations 43°—138°

N. N. Kalinichenko

The statistical quantities of interplanetary scin-
tillations at decameter wavelengths (scintillation
index, power spectrum, cross-correlation function,
probability density function) for the strong and weak
scattering cases are estimated by analyzing the
observations of 4C21.53 radio source scintillations.
The obtained results can be used to test the models
applied for analyzing IPS data at decameter wave-
lengths. The high efficiency of the DSP-z wide-
band digital spectrum analyzer for IPS observa-
tions at decameter wavelengths is shown.
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