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[IpuBeneH aHanu3 cpaBHCHUS OIICHOYHBIX ITAPAMETPOB BO BPEMEHHOM M YaCTOTHOM 00IacTsIX mMpH
BO3ACUCTBIH HMITYJIGCHOTO CHTHAlla TayccoBOH (OpMBI C aHHM3O0TPOITHON HEOTHOPOMHOCTHIO
IUIa3ManoJo0HOTO THHA C  yYeTOM  JJIEKTPOAMHAMHYECKHX ITapaMeTPOB _ HATIOJTHHUTEIISA.
YcTaHOBIIEHBI 3aKOHOMEPHOCTH TpaHC(OpMaIK CHEKTPATBHBIX XapaKTEPUCTHK HMITYJIECHOTO
CUTHaJIa MPU BO3JCHCTBUM HA aHU30TPOITHYIO HEOITHOPOAHOCTb.

Knrouesvie cnosa: UMITyJIbCHad BOJIHA, aHU30TpOIIHAsA Cpe€aa, OLCHOYHBLIC IapaMETphbl,
CIICKTpaJibHas XapaKTCPUCTHUKaA.

BBeaenne

IIpy B3auMOAEICTBUM HMIIYJIbCHBIX CHUTHAJOB C AHU30TPONHOM HEOTHOPOIHOCTHIO
mwiazmamnooonoro Tuma (AHIIT) mpoWcXOmUT pasABOCHHE 3XO-UMITyNbca. Beiien 3a MOIIHBIM
HUMITYJIbCOM, OTPaXEHHBIM OT 3€MHOW TOBEPXHOCTH, MOSIBIAETCS OCJIa0JICHHBIH 3€MHOM TOJIIeH
umnyiasc, orpaxeHHeld or AHIIT. BpemMeHHON NMPOMEXYTOK MEXAY HMITYJIbCAMU COOTBETCTBYET
riryOuHe 3ajieranus miacra.

OCHOBOM MMIYJIBCHBIX METOJ/IOB AJIEKTPOPA3BEAKH SIBIISETCS 00IydeHHE TIOBEPXHOCTH 3eMITH
KOPOTKHMH PaJIM0- WM BHICOCUTHAIAMHU U U3MEPEHHUSI OTPAKEHHBIX CUTHAJIOB OT TPAHUI] C PA3HBIMH
3JIEKTPOJMHAMHYECKHUMH Mapamerpamu [1].

AHaJM3 CPaBHEHHUsI OLICHOYHBIX TAPaMeTPOB BO BPeMeHHOH 00/1acTH

C uenblo ompeseieHUs] TapamMeTpoB caMoil cpenbl ObIT MPOBEJEH aHAINW3 OICHOYHBIX
MapaMeTpoB BO BPEMEHHOW OONACTH CYIIECTBYIOIIUX AHOMAJBHBIX MPOSBICHUHA MJII CHTHAJA C
napamerpamu amroiaryasl (U) 5 B, mmrensaoctr (t1) 40 HC n nepuona moBtopenus (71) 150 Hc.
[IpoBeneHo wuccnempoBanue TpaHchopmanuu (GOPMBI HMITYJIBCHBIX CHTHAJIOB, OTPAXKEHHBIX OT
AHUB30TPOITHOM CpeJibl, B 3aBUCHMOCTH OT M3MEHEHHMS TaKHUX MapaMeTpoOB Kak KOHIeHTparus (puc. 1),
YacTOTa CTOJKHOBEHUS (pUC. 2) IPU BEPTUKAIHLHON ¥ TOPU30HTATHLHON TOSPU3AIINH.

W3 puc. 1 BuaHO, YTO OTPaKCHHBIN CHTHAJI MMPUXOIUT HA NMPUEMHYI CTOPOHY ¢ HEKOTOPBIM
3amazapiBaHieM. C poCTOM KOHIEHTPAI[MK MTPH 000UX BHJIAX ITOJIIPU3AI[MKM HAOII01AETCS YBEIMUCHHUE
BpeMEHHOM 3amepkku puc. 2. C NpuOAMKEeHMEM 3HAYeHeHHs: KoHueHTpauuu k 1-10% curman
«pa3MBIBaeTCS» BO BpPEMEHHOW 00JacTHM — YBEIMYMBAETCS IIUPHHA CHEKTPAa W yMEHBIIAeTCs
aMILTUTY 1A,

Tak e KpuTepueM BPEMEHHBIX XapaKTEPUCTUK SBISETCS TpaHCchHOpManus ITUTEILHOCTH
UMITyJIbCa O MOJIOBUHHON aMIIIUTYAE O = To/T2, TJI€ To — BPEMS BXOJHOI'O UMITYJIbCA 110 MOJOBUHHOM
aMIUIATYJIC; T2 — BPEMs BBIXOJHOI'O HMITyJbCa IO IOJIOBUHHON amiuiutyae. C yMeHbIICHHEM
KOHIICHTpAI[MK  YBEJIMYUBACTCS JJIMTEILHOCTh UMIYJIbCa [0 IIOJOBHHHOW aMIUIUTYAE H,
CJIeIOBATEIbHO, YMEHBIIIACTCS 3HAYCHUE OTHOIICHHUS T.
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Puc. 1. I'paduk oTpaKeHHOTO CHUTHANA TIPU H3MCHEHUH KOHIICHTPAIIUI
JUTSL BEPTUKAIBHOM (@) ¥ TOPU30HTANBHOM (0) MOAsSpU3aInit
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Puc. 2. BpemenHas 3aiepXKa IpY N3MEHEHNH KOHICHTPAINH JUIsl TOPU3OHTANBHOH (@) 1

BEPTHUKAIBHOM (6) mosspu3auuii
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Puc. 3. I'paduk OTpaXEHHOTO CUTHAIA TP H3MEHEHHH YaCTOTHI CTOIKHOBEHUS JIJISI BEPTHKAIBHOH (a) 1
TOPU30HTAIBHOH (0) MONApU3aIHit



[Ipu yBenmuyeHUN YacCTOTHI CTOJKHOBEHUS MPU BEPTUKAIBHOM MONSpU3AIUN YBEIUUYUBACTCS
BpeMsl 33JePKKH UMITYJIbCa M YMEHBIIaeTCs TpaHC(hOpMAIHs IITUTETFHOCTH UMITYJIbCa 110 TIOJOBUHOM
amruatynie. [Ipu ropu3oHTaIBHON MONSIPU3AIMU C POCTOM HYacTOTHI CTOJNKHOBEHHS yMEHBIIAETCS
BpeMs 3a7Iep)KKH U YBEIMYMBACTCS JUTUTEILHOCTh MMITYJbCA 10 TOJOBHHHOW amrututyae (puc. 4).
IIpu 06omx BUAax MOMSAPU3ANNN CHTHAT Pa3MbIBAETCSI BO BpEMEHHO 00J1aCcTH.
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Puc. 4. BpemeHHas 3a/iep)KKa MPU W3MEHCHUH YaCTOThI CTOJKHOBEHHS TSl TOPU30HTANBHOM (&) U
BEPTHUKAIBHOH (6) TOISIPU3AITHIA

[TorydeHHbIe pe3ynbTaThl MO3BOJSAIOT YCTAHOBUTH 3aKOHOMEPHOCTH IMOBEAEHUS OLICHOYHBIX
MapaMeTpOB BPEMEHHBIX XapaKTEPUCTHUK OT J3JeKTpoauHamuueckux napamerpoB AHIIT, uro
IMMO3BOJIICT CO34aBaTb W YTOYHATH aAJIT'OPUTMBI O6Hapy)KeHI/I$I u OCYyHECTBUTH COOCTBEHHO
uaeaTudukannuto kKoukpeTHbix AHIIT.

AHaJIM3 CPaBHEHHUsI OLICHOYHBIX I1APaMEeTPOB B YACTOTHOM 00/1acTH

Taxoke clienyeT mpocieuTh TPAaHCHOPMAIMIO CIIEKTPATbHBIX XapaKTEPHUCTUK HUMITYJIbCHOTO
CHT'HaJla IIPU BO3JCHCTBHMM Ha aHU30TPOIHYI HEOAHOPOJHOCTH IUIA3MAloOJOOHOr0 THIA HPH
BapHallll NapaMeTpoB IUIJIEKTpUYecKoro Hamomuutens. Ha puc.5 m 6 mpencraieHsl rpaduku
U3MEHCHUS aMIUTUTYAHOTO (a) ¥ (a3oBoro (6) CHEKTPOB MPHU BapHALUsIX KOHICHTPAIIMU YacTUI] (IUIs
BEPTHUKAJIbHOM ¥ TOPU30HTAIBHOM MOJIAPU3ALI COOTBETCTBEHHO).

Puc. 5. AMonutyanblii (¢) u da3oBblii (6) CIEKTPEI OTPAKEHHOTO CUTHAJA TIPH BAPHALIMHI KOHLEHTPALMH YaCTHI]
(BepTHKaIIbHAS ONAPU3ALISL)
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Puc. 6. AMmuryausiit (@) v Gpa3oBblii (6) CIIEKTPBI OTPaKEHHOTO CHTHAJA MIPY BAPHALNH KOHIEHTPALNH YaCTHUIl
(ropusoHTaTBHAS TIOJAPU3AITHS)

V3meHeHne KOHIEHTPAaLUU NPUBOIUT K U3MEHEHUSIM HE TOJIBKO B (ha30BOM CIIEKTpE, HO U B
ammumaTynHoMm. [lpu 3Hadenusx, coctapmsiommx 1-10%°, M3MEHEHWS B aMIUIMTYJHOM CIIEKTPE
MUHUMAaJIbHBI, HO C YMEHbBIIEHHEM KOHIIEHTpAIlMM 4YacTUI] U3MEHsAeTcs (yMEHbIIAeTCs) IIHpPHHA
ammmutyael no ypoBHio 0,707 M yMeHbIIAeTcs YpOBEHb OOKOBBIX JIEIECTKOB. MakcHUManbHOE
M3MEHEHHE COOTBETCBYET 3HA4YEHWIO KOHueHTpamud = 1-10%. Omumumem BepTHKanbHOW U
TOPU30HTATIBHOMN MOJISIPU3ALUI MIPH aMIUTUTYJHOM CIIEKTpPE SBISETCS MEHBIIMH YPOBEHb OOKOBBIX
JIETIECTKOB U AJTUTEIBHOCTH 10 OJIOBUHHOM aMIUIUTY/IE.

@azoBblii  crieKTp  TpaHc(hOpMHUpyeTcs  OOJbIe TNPH  BEPTUKAIGHON  TOJISIpU3AINH,
MaKCUMAJILHO — TIPU 3HAYEHUSX KoHuentpauu dactuir 1-10%. C yBennueHneM KOHIEHTpAUH Kak
NP BEPTHKAJIBHOM, TaKk M TIPU TOPH3OHTATBHOM MOJISIpH3alUsAX (a30BbIid CIEKTP CTAHOBUTCS
JUHEWHBIM.

Puc. 7. AMmumurynnstii (a) u $pa3oBbiii (6) CIEKTPhI OTPAKEHHOTO CHTHAJIA TIPH BAPHAIIMH YaCTOTHI
CTOJIKHOBEHHUS (BEpPTUKAIbHAS TOJAPH3AIIHS)
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Puc. 8. AMmumutyanbiit (a) u dha3oBblit (6) CIEKTPhI OTPAKSHHOTO CHIHAJIA TIPH BAPHAIIMH YaCTOTHI
CTOJIKHOBEHHSI (TOPH30HTATBHAS OJIAPU3ALIHS)

U3MeHeHnsT  aMIUIMTYAHOTO  CIEKTpa  MaKCHUMallbHBI MPH  M3MEHEHHH  YacTOTHI
croikHoBeHus (puc. 8). IlpuueM mpu BEPTUKAIBHOH MOJSPU3ALUH  CIEKTP TpaHCHOPMHUPYETCsI
Oompmie 4YeM Tpu Topu3oHTanbHOW. C  yBENMUEHHEM . YacTOThI CTOJKHOBEHHS YMEHBIIAETCS
JUITENTFHOCTh HUMIyNbca 1o ypoBHIO 0,707. YpoBeHh OOKOBBIX JIENECTKOB TpaHchopMupyercs
MHUHMMAaJIbHO. Tak *e, Kak ¥ Py IPOBOANMOCTH CpPebl, YBEIIMUEHUE YACTOThl CTOIKHOBEHHS BJICUET
nsmenenne OUX. Ipu 3nauenmsax vactorel 1-10°wm 1-10 8 guanasone or 0 mo 5-107 mosBnsercs
cKkadoK. TakoW k€ CKadOK, HO MEHBIIUU I10- YPOBHIO, IIPOCIIEKHUBACTCS U IPU TOPU3OHTAIBHON
nonsipusanmu. Ha wacrore 1-108 ®UX n3MenseTes Kak Py AMAIEKTPUIECKON TIPOHUIIAEMOCTH, HO C
OOMbIIIeH aMILTUTYION.

Jnisi OLIEHKW aMIUIUTYJHOTO M (Da30BOro CHEeKTpa cJeqyeT TaKKe BBECTH HECKOJIBKO
JIOTIONIHUTENBHBIX ~ mapaMeTpoB. OHU  MO3BOJSIOT TMPOBECTH  KOJIMYECTBEHHOE CpaBHEHHE
CIIEKTPAIbHBIX XaPAKTEPUCTUK MaAIOIIe i OTpaXKeHHOM BOIH [2]:

— mupuHa HopMupoBaHHO AUX 1o ypossto 0,707;

— ypoBenb N-ro nenectka AUX;

— n3menenue Gazet Ap(f)=o(f)+ @i( ).

B Tabnune npuBeneHb! pe3yIbTaThl BEIYUCICHUH IS IEPBIX ABYX BEJIMYMH MPU U3MEHEHUHU
KOHIICHTPAIMH ¥ YaCTOThI CTOJIKHOBEHHSI.

3HaveHus1 LIMPUHBI HOpMUPoBaHHOiT AUX mo yposHio 0,707 u ypoBensb N-ro jJenecrka AUX npu Bapuanuu
KOHIEHTPALHH U YACTOThI CTOJKHOBEHHS

HInpuna no yposso 0,707 V3meHeHue ypoBHsI GOKOBBIX JIEIIECTKOB
Ilapametp
l'opusonTanbHas Beprukanshas T'opuzonranbHas Beprukansnas
1-10% 1,42-107 1,36-107 1,55-10°° 3,96:10°°
1-10% 1,55-107 1,54-107 2,2-10° 2,2-1010
KonuenTpauus 3-10% 1,55-107 1,54:107 2,2:10° 2,2-1010
5-101 1,55-107 1,54-107 2,2:10° 2,2:1010
1-10Y 1,55-107 1,54-107 2,2-10° 2,2-1010
1-10% 8,99-10° 1,35-108 2,01-10° 6,8-1010
q 1-10° 1,27-107 5,89-10° 2,01:10° 6,8-101°
oo 1-10° 1,49-107 13107 2,01-10° 2,11-10°
CTOJIKHOBEHHS 2 2 2 2
1-107 1,53-107 1,51-107 2,01:10° 2,11:10°
1-10° 1,53-107 1,51-107 2,01-10° 2,11:10°

MakcuManbHOe W3MEHEHHE UIMPHHBI HaOmojgaercss mnpu  TpaHcGopMalMyd  YacTOTHI
CTOJIKHOBEHHMS, @ YPOBHS IPM M3MEHEHMH KOHUEHTpauuu dactull. lIpm TpaHcdopmamum 4acTOTHI

95



CTOJIKHOBCHUSA IIPpHU o0eunx BuUaax nonﬂpnsaunﬁ Ha6J’IIO,I[a€TC$I CY?KCHHUC TI'JIaBHOI'O JICTICCTKA, KOTOPOC
CBs3aHO C CyH.ICCTBCHHOfI HOTCpCﬁ SHEPTUH UMITYJILCHOI'O CUTHAJIA.

3akiaouenne

ITony4yeHHBIE Pe3yJbTAThI MO3BOJSIOT YCTAHOBUTH 3AKOHOMEPHOCTH IMOBEICHUS OLIEHOYHBIX
IIapaMeTpPOB BPEMEHHBIX M YAaCTOTHBIX XapaKTEPHCTUK B 3aBHCHMOCTH OT JIEKTPOJUHAMHYECKUX
napametpoB AHIIT, uro no3BossieT co3naBaTh U YTOUHATH aJTOPUTMbBI OOHAPY)KEHUS U OCYIIECTBUTh
co0cTBeHHO uneHTHuKanuio KoHkpeTHerx AHIIT.

INTERACTION OF PULSE WAVE WITH ANISOTROPIC ENVIRONMENT
OF PLASMA LIKE TYPE

E.Yu. ZAYATS, V.F. YANUSHKEVICH, K.I. KREMENYA

Abstract

An analysis comparing the estimated parameters in the time and frequency domain with a
Gaussian pulsed signal on the anisotropic environment of plasma like type with the electrodynamic
parameters of filler is carried out. The regularities of the transformation of the spectral characteristics
of the pulse signal subjected to anisotropic heterogeneity are established.
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