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MOJAEJUPOBAHUE HEKOI'EPEHTHO PACCESIHHOT'O
CUTI'HAJIA 1 BBICOTHOI'O PACIIPEJAEJIEHUSA EI'O
ITAPAMETPOB

V cTarTi omucaHo po3poOaeHHil CIIOCIO MOICTIOBAHHS K CyMillli KOPUCHOTO CHTHATY (HEKOTepEHTHOTO
pO3cCisiHHSA) Ta 3aBajy (y HAUIPOCTIIOMY BUIAJKY — IIYMY) i3 33/1aHMM BiTHOILICHHSIM CHTHaJ/3aBajia, a
TaKOX CII0CI0 MOJENIOBAaHHS BHCOTHOTO PO3IOJILYy TAaKOro CHrHamy. IIpencTaBieHO pesyJbTaTé
MO/IC/TIOBAHHSI.

The developed method of modeling of incoherent signal in the form of a mixture of desired signal and a
noise with a given signal-to-noise ratio is presented. The method of modeling allocation of an
incoherent scatter signal is shown. The results of the simulation are represented.

HocranoBka 3amaum. Curman HekorepeHtHoro paccesHuss (HP)
MPEICTaBIsAET COOOM CITydalHBIN CHUTHAJN, CHEKTPalbHAs IUIOTHOCTH MOIIHOCTHU
(CIIM) xotoporo ompenensercsi TeMIepaTypaMu 3JEKTPOHOB M HMOHOB, a TaKKe
WOHHBIM COCTaBOM HOHOc(epHOH Iia3Mel [1]. B peanbHBIX yclIOBUSX BO BpeMs
ero npuéMa paauoJIOKallMOHHOM CHCTEMOH B CHEKTpe NPUHMMAEMOrO CHUTHAa
MIPUCYTCTBYIOT M COCTaBJIAIONINE MOMeX (HampuMmep, TeIIOBOW W KOCMHYECKHH
mrymbl). OOBEKTHBHBIM TOKA3aTelIeM YPOBHS ITHX ITOMEX SIBISETCS OTHOIICHHE
curHain/momexa. Korya momexa siBisieTcs IryMoIioJJOOHBIM CUTHaJIOM (B HauOosee
MIPOCTOM Cllydae — «OesbIM IIYMOM)) HCIOJIB3YIOT MTOHATHE CUTHAN/IIyM. Takum
oOpazom, mpu MozaenupoBaHny curHaina HP ouens BakeH yuér nomex (Iryma).

A”anu3 nyOamkanumii. Mcxoas wu3 npuponsl curHana HP u  ero
XapaKTEePUCTUK, MOJCITHUPOBAHUE BO3MOXHO HMPOU3BOJIUTH IyTEM CYMMHPOBAHHMS
OOJIBIIOTO YHMCIAa OTAENBHBIX HE3aBUCHMBIX TapMOHHYECKHX KOJcOaHMH Ha
4acToTax ® M CO CIyYaiiHbIMK HavaabHbIMU (asamu. Ero CIIM W"(w)
oIpeZiesIsieTCsl aMIUIUTyJaMU 3TUX KoJjieOaHWil. AnmapaTHas peaiu3anusi 3TOro
Metojnia onucana B [2]. [IporpamMHas peanuzaiusi Metofa uMuTanuu curnana HP
nytém QopmupoBanus 3amanHoit CIIM (omucana B [3]) ycTpaHsieT OCHOBHOU
HEOCTaTOK anmapaTHOW peajld3alid, a UMEHHO — CHUMAaeTCs OrpaHHYCHHE Ha
KOJIMYECTBO TEHEpPaTopoB, H3TOTOBIEHHE KOTOPBIX Ha MPAKTHKE SBIISETCS
CIOKHOM 3a1aueil.

Hwu nepBast, HE BTOpast peali3aliy He ClIOCOOHBI MMUTHpPOBaTh curHaix HP ¢
yuérom nomex. Iloatromy Ha ocHoBe [3] ObLT pa3zpaboTaH METOJ, MO3BOJISIOIINH
IpU CUHTe3¢ cHurHaiga omnepupoBaTh Kpome CIIM HEKOTepeHTHO paccesHHOTO
curnaia emé u CIIM moMmexu, a TakyKe OTHOILIEHHEM CUTHAJ/TIoMeXa.

Heap craTbMm — omnmcaHue pa3pabOTaHHOTO Croco0a MOJEITUPOBAHUA
CUTHaJa, B pe3yJIbTaTe KOTOPOro BeIpabaTeiBacTcsi cMech curHana HP u momexu ¢
3aJaHHbIM OTHOUICHUCM CI/IFHaﬂ/HOMeXa.
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MopaenupoBaHue cMecH IIYMONOJ00HOTO CHTHAJIA U NMOMeXu. Vcronb3ys
MONTyYeHHbIE 1O MeToauke [4] N 3Ha4eHWH CHEKTPAIBHBIX COCTABIISIOLINX

cur"aia HP A = /m“"”‘ , BBIPa3UM MOILHOCTH I10JIE3HOI'O CUTHAJIa KaK

B =3 (4. m

AHaJIOrMYHBIM 00pa3oM, TO €CTh C WCIOJB30BAaHUEM M CIEKTPaIbHBIX
COCTaBILIOMUX A;"", 3aIHIIIeM MOIIHOCTh IOMEXU:
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TeHepL MIHOBCHHBIC 3HAYCHUA CMCCHU CUTHAJIA U ITOMCXU CUHTC3UPYIOTCS 11O
bopmye:
N
p— CUTH :
ScnrH+noM (I)_kZ[AI Sln((l)[t"re[)]-l—
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[A}“’M sin(co‘/.t+9j)} . (7)

Ve

3neck w;, ®; — 4acTOTHl rapMOHuUK; 0;, 0, — ciydaiiHble HayaneHbElE (a3l
PaBHOMEPHO pacmpeienéHHbIe B HHTEpBae [—; m).

MopenupoBaHue BbICOTHOTO pacnpenejenus curuajaa HP. {ng umuraunu
BBICOTHOTO  pacmpeneneHuss curHana HP  mcmonmb3yloTcss  3aBHCHMOCTH
3JIEKTPOHHOW KOHLEHTpalUuu H,, TEMIIeparyp HOHOB 1; W 3JIEKTPOHOB 7,
MOJTy4EHHbIE HKCIIEPUMEHTAIBHO, MO0 PACCUNTAHHBIE MO MOJEIH HOHOC(HEPHI
(mampumep, IRI-2001) [6]. Takke MOXHO 3aJaBaTh BBICOTHOE paclpeleleHue
HMOHHOTO COCTaBa IUIa3Mbl. [IpuMmep Takux 3aBUCHMOCTEH CO CTaTHCTHUECKUMH
XapaKTepucTUKamMu (KoppessilMoHHas (yHKIMs W crekTp) curHana HP ¢
Pa3IMYHBIX BEICOTHBIX YYacTKOB IIOKa3aH Ha puc. 1.
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Puc. 1. HpHMep BBICOTHOI'O paCHpeaACICHUL I/IOHOC(i)epHI:IX napaMeTpoB
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Ilo woHOCchepHBIM mapamMerpaM U KaXIOTO BBICOTHOTO —ydacTKa
paccuutbiBaeTcst sHepretuueckuil cnexktp HP  curnama. Taxke 3amaéres
CIIEKTpaJIbHOE paclipeielieHue moMexu 1o BeicoTe. [lomexa B mpocreiimem ciryuae
MOXET OBITh IpEJCTaBJICHa TEIJIOBBIMHU IIyMaMH PaJUONPUEMHOTO YCTPOWCTBA
panapa HP M xocMMuYeCKMMH IIyMaMu, XOTs BO3MOJKEH YYET M IEPEXOJHBIX
MPOLECCOB B pa3psiAHUKAaX AaHTEHHOIO KOMMYTaTopa WM APYTUX IIOMeX.
Hcnonp3ysa 3HaueHHE KOHCTAHTHI paguonokaTopa C (M3BeCTHON I KOHKPETHOMN
PaaAMOJIOKAIMOHHOM CUCTEMBI), JUIS KaXKJ0T0 BHICOTHOT'O y4acTKa pPacCUUTHIBAECTCS
OTHOUIEHHE CUTHAJI/TIOMeXa ¢ IPUHUMAeMOoro curHana. Takum oOpa3oM, Moy4nB
BBICOTHOE paclpeseleHle HOHOC(EpHBIX MapaMeTpoB W 3HAUYEHHWE ¢, JIETKO
chopmupoBars cMmech curHaia HP n momexm ¢ momomsio dopmyn (6) u (7),
KOTOPBIE MPUMYT BHJ] COOTBETCTBEHHO

(47 m)
k(h)=Jq(h) |F——— ®
Z (A[CHI‘H (h))
nu
ScurH+n0M (t) = k(h)i[AfcmH (h) SiIl ((D"t + e[ )] + (9)

+ $ [ Grsin{os+0)]

J=1

3HaueHHe OTHOLICHUSI CUTHAJ/TIOMeXa ¢ B BbIpaKeHHHU (8) BBIYMCIAETCS Ha
ocHoge Teopuu HP [7] mo ¢popmye:

1 1
q(h):Cng(h)h—zw. (10)

Jlisi KOppeKTHOW MMWTAlMHU CUTHAla HEOOXOJMMO Y4YECTh ammnapaTypHbIC
OCOOCHHOCTH  PaJMOJIOKaTOpa —  TapaMeTpbl  HMIYJIBCHOTO  peXHMa
paauonepenaTuMKa U XapaKTepUCTUKU MpUEMHOTro TpakTta pafgapa HP (mocnennue,
B OCHOBHOM, OIPEJEIISIIOTCS aMIUTUTYTHO-4aCTOTHOM XapaKTepUCTUKON (uibTpa
HIDKHHX 4acTOT paJlMONpUEMHOTO YCTPOICTBA).

IIpakTHyeckne pe3yabraTbl. Pa3paboTaHHBI METO/ MO3BOJIIET CHHTE3U-
pOBaTh CMECh IIYMOIIOJOOHOTO CHT'HAIa ¥ TIOMEXH C 33JaHHBIMU CIIEKTPaMH U TIPH
3aJJaHHOM OTHOIICHHH CHUTHAJI/IoMexa. B 4acTHOCTH, BO3MOXHA UMHTAIHS CMECH
curHana HP u «6emnoro nryma» npu 3aaHHOM OTHOIICHNWH curHa/mryM. Ha puc. 2
IIOKa3aH pe3yNbTaT UMUTAUK TaKOH CMEcH.
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[TyaxktrpoMm mokazaHa ¢opMa pPacCUYMTAaHHOTO B COOTBETCTBHH C TEOpHUeit
JJEKTpOAUHAMUKM cnekTpa HP 1 ogHOro W3  BO3MOXHBIX — COCTOSIHUM
noHochepHOi MIa3Mbl (KOHIIEHTpalLys HOHOB Bofopoaa H' 6bi1a BEIOpana paBHOl
30 %, KoHIeHTpalus HOHOB Kuciopoga O pasHa 70 %, Temneparypa HOHOB T} =
1000 K, Temnepatypa saextponoB 7, = 3000 K). DToT ciekTp ucmnonb3oBayics Ajs
nmutanuu cmecu curtana HP u «Oemoro mymay. CuHTE3 NPOM3BOAWICS IO
¢opmynam  (6) u (7). I[lo MrHOBEHHBIM 3HAYCHHSM IOJYYCHHOH CMECH
pPacCUUTHIBAINCH CHEKTphl. Pesynprar mis ciayuas g = 100 mokaszaH Ha puc. 2a,
pe3ynsTat as cioydast ¢ = 10 — Ha puc. 20.

L 35

Puc. 2. Pe3ynbTaTsl MOIEINPOBAHUS

BLIBO}IBI. Pa3pa6OTaHHLIfI CII0CO0  MO3BOJISET MOJCIUPOBATE CMECH
MOJIC3HOI0 CHUrHajla W TIOMCXHW C 3aJdaHHBIMU CHCKTpaMM HpU 3aJaHHOM
OTHOILICHHH CUTHAII/TIOMEXA. HCHOHLByﬂ ,Z[aHHBIﬁ CHOCO6, HMECTCSA BO3MOXXHOCTH
MOACINPOBATh U BBICOTHOC paCclIpCACICHUC MapaMCTPOB CUT'HAJIa HP.
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