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BBenenue

B nHacrosiee BpeMs NpUMEHEHHE MIa3Mbl KaK YETBEPTOTO COCTOSIHUS BEILIECT-
Ba BO MHOTHMX OOJIACTSAX HAYKH M TEXHUKH MPUBJIEKAET K ce0e BHUMAHUE MHOTHX
uccienoBareneil U pa3paboTuukoB. IlpennoikeHrne Mo NMPUMEHEHHIO WOHHU3UPO-
BAaHHBIX Jy4yel JJid oOecreueHrs paguocBa3u ObUIO BBICKA3aHO €lle B Havaile XX
BeKa [1] ¥ ¢ TeX Mop B pa3IMYHBIX CTpaHAX MPOJOJIKAKOTCS UCCICIOBAHUSA U Pa3-
paboTka rmazMeHHbIX aHTeHH (I[1A) Ha OCHOBE XOJI0JHOM IJIa3Mbl Ta30BOT0O pa3psi-
na u CBY paspsma. B 2003 r. B CIIIA Beimmia crates [2] ¢ 0630poM MOCIEIHUX
JOCTHKEHUW 110 CO3/IaHMIO TUIA3MEHHBIX aHTEHH, BKIIFOYAOIINX HEUTpaJbHbIE ra-
3bl ¥ mapel pTytd. B 2011 r. Tam *e BbIlUIa KHUra 1o pa3paboTKe M HccleaoBa-
Huro HOBBIX ITA [3]. B pabGote [4] nmpuBeaeHBI pe3yIbTaThl TCOPETUUSCKUX U DKC-
IIEPUMEHTAIBHBIX UCCIEAOBAHUI BXOJHBIX CONPOTUBIIECHUN M JHAarpaMM HalpaB-
neHHoctu IIA ¢ nmpuMechr0 mapoB PTYTH HAa OCHOBE ra30pa3psIHON JIAMIIbI THIIA
JIBU-30 B yactotHOM nuama3zoHe 50-500 MI 1.

Hutepec k [TA MOXHO OOBSICHUTh TAKUMU BaXKHBIMU cBoiicTBamu [IA mo cpa-
BHEHHMIO C METAJUIMYECKUMHU U JTUAJNIEKTPUUYECKUMHU aHTEHHAMHU KaK CIIOCOOHOCTH
MCYe3aTh W3 MOJS 3pEHUs PaJAMOJOKAIMOHHBIX M JPYTUX CPENICTB, CIIOCOOHOCTH
U3MEHATh CBOM BHYTPEHHHUE MapaMeTpsl (IOJT0OHO «XaMeJIeoHY»), IIUPOKOIOI0C-
HOCTb, YMEHBIIEHHASI Macca U ap. Taxxke Ha ocHOBe [IA MOXHO co31aBaTh CIOXK-
HbI€ 1 MHOTO(YHKIIMOHAIbHBIE PEKOH(DUTYpUpPYyEMbIE aHTCHHBI.

Ha ceronHAmHuii 1eHb HE MOJHOCTHIO U3YYEHBl PAAMOTEXHUYECKUE XapaKTe-
puctuku (PT) ITA ocoOeHHO ¢ y4eTOM BHECEHHUS B COCTAB MJIa3Mbl JOTIOTHUTEb-
HBIX MIPUMECE, HallpuMep, J00aBOK PTYTH, YTO MPAKTUKYETCS MHOTUMH HCCIIE0-
BarensiMu u pazpadorunkamu [1A, nanpumep, [2, 3]. [Io MHeHHIO aBTOPOB TaHHOU
paboThl, foOaBieHne napoB pTyTH B [IA HexenaTelbHO, TaK KaK yXyalIaeT 3KOoJo-
IMYECKYI0 OOCTaHOBKY.

B nmanHo#l pabGote mccnenoBaHO BiusHHUE yaelbHOM mnpoBoaumoctu (YII) u
OTHOCUTEIBbHOUN AudniekTpuueckor npoHunaemoctu (UI1) na PT xapakrepuctuku
ITA, B TOM 4mcie, ¢ mpuMecsiMHA PTyTH B auamnazone yactot 50-500MI'n. [Ipuse-
JI€HBI pe3yJIbTaThl yUeTa BIUSHUS MapOB PTYTH Ha yNEIbHYI0 MpoBoAUMOCTh (YII)
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netieBoil [TA. 3areM ¢ y4eToM 3THX pe3yJIbTaTOB MOJYyYEHbl YACTOTHBIE XapaKTe-
puctuku ko3 dunmenta crossuend Bosnsl o HanpspkeHuto (KCBH) u koaddurime-
HTa none3noro aecteus (KII/I) uccinenyembix aHTEHH.

OcHoBHbBIE MapaMeTPbI X0J0AHO IJIa3Mbl FA30BOT0 pa3psaa, NpuMeHsie-
Mo pu co3xanuu ITA

VYrpouennas konctpykuus [TA mpencraBisier coOoit repMeTHUHBIN TpyOUa-
TBIA TUAJIEKTPUUECKUIN COCYJ HU3KOTO JABJICHUS, HAIIOJHECHHBIM HEUTPAJIbbIM Ta-
30M THUIIA apTOHA, HEOHA, KCEHOHA U T.II. C IPUMECSIMU, IOBEAEHHBIN 10 COCTOSIHUSA
WOHU3AIMHA BHYTPEHHETO coAepKuMoro cocyaa. Konduryparus u pazmepsl cocy-
JIa BBITIOJTHSIOTCS B BUJIE AHAJIOTOB OOBIYHBIX METALTUYCCKUX WIW JTUAJIEKTPUIEC-
KUX CTEPKHEBBIX WJIM METJIEBBIX aHTeHH. [[J1s1 mosydeHust ra3oBoro paspsaa B [1A
K 3aMasHHbBIM METAUTMYECKUMHU KOHTaKTaMH TopliaM TPYOKU TOABOAMUTCS pas-
HOCTb IMOTCHIIMAJIOB OT UCTOYHHUKA AJICKTPONMHUTAHUS KaK B OOBIYHOM Trazopaspsi-
Hol nmamrre. I1nasma, 3anonusromas [1A npeacraBiaser co00l HMOHU30BAaHHBIH Ta3,
COCTOSIIIIMI 13 OOJIBIIIOTO YUCIA MOJOKHUTEIBHO U OTPUIIATEIILHO 3apsKEHHBIX Ya-
CTHII, & B PAJIC CIIYYAEB TAKKE U3 HEUTPAIHHBIX aTOMOB U MOJICKYJI.

PaccmoTprum OCHOBHBIE MapaMeTphI IUIa3Mbl, Biaudtomue Ha PT xapakrepuctu-
ku ITA, Takue Kak IJIOTHOCTh 3apsKEHHBIX YaCTHIl, TEMIEPATypy IJIa3Mbl, JIEKT-
POHHYIO TUTA3MEHHYIO YacTOTY, AJICKTPOHHBIN Me0aeBCKUM paJnyc, a TakKKe yjie-
JBHYIO MIPOBOAUMOCTh U OTHOCUTEIIBHYIO AUAJIEKTPUYECKYIO TPOHUIIAEMOCTD TIj1a-
3MbI UCXOJS U3 MPOCTHIX MOJIEKYJIAPHO-KUHETUUECKUX MpencTaBieHuil. [lpu ucc-
nenoBanuu 1A, mpexae Bcero, HEOOXOAMMO 3HATHh KOHIICHTPAIUIO (TUIOTHOCThH) B
eInHUIe 00beMa JacTull pazHoro copra N, Trie MHIEKC o O3Ha4aeT COpT 4ac-

;

THIL]. DTO 3JEKTPOHBI, UOHBI, ATOMbBI, MOJIEKYJIBI U JIp. Bce BeIMUnHBI, OTHOCAIIIME-
Csl K DJIGKTPOHAM IJIa3Mbl, OyjemM 0003Ha4aTh HHJEKCOM €, a K HOHaM (JbIpKam) —
WHJIEKCOM I, K HEHTpaJbHBIM YacTUIIaM — HHAEKCOM N. YacTuipl, oOpasyrorime
IJ1a3My, HAXOJATCS B COCTOSIHUM XaO0THYECKOT0 TEIIOBOTO ABWKEHUS. [{i1d xapak-
TEPUCTUKHU 3TOrO JABUKEHUS BBOIST IOHATHE TEMIIEPATYpbl I IJIa3Mbl B LEJIOM
Wi T, Ui OTHOCNBHBIX €€ 4acTull. Temmeparypy IulasmMbl BBOAAT B IIPEAIIONIONKE-
HUM, 4TO TUIa3Ma B LIEJIOM HAXOAUTCA B COCTOSHUU TEPMOJMHAMHYECKOTO PABHO-
Becusi, a QYHKIIMU paclpe/iesieHrs] YacTHUIl BCEX COPTOB MO MMITyJibcaM (CKOpOC-
TAM) SIBJISIFOTCSI MAaKCBEJJIOBCKUMHU C OJHOM M TOM ke TemmepaTypoi 7, B 3TOM
Clydae Ijia3My Ha3bIBalOT M30TepMUuecKkoi. [Ina3zmy razoBoro paspsima B MpoTH-
BOIIOJIOKHOCTh TEPMOSJIEPHOM 4YacTO Ha3bIBAIOT HHU3KoTemmepaTypHou [5]. Ee
«QIEKTpOHHAs Temmeparypa» 1, OIpeneisaercs U3 YCIOBUSA, YTO IIPOU3BEIACHUE

1,5 (¢T,) paBHO cpeqHEH PHEPIHMH XAOTHYECKOTO JABM)KEHHS JJIEKTPOHOB, IJE
;(:1,38'10_16 gpelepad — nocrosiHHas bonpimana. O6bryno 7, ITA He mpe-

pprmaer 104 —10° K, a KOHIeHTpaIus 3apspkeHHbIX dacTuil N, ~ N, ~10° —10"cw 2,

IIpUYCM TaKasd IJIa3Ma IIPAKTUICCKHU BCCraad ciabonoHu3oBanHas. B ciIydac, Korjia
B IINTa3MC MMCIOTCA OJHOKPATHO HOHHU30BAHHBLIC MOHBI TOJIBKO OJHOI'O COpTa, 3TO
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YCJIOBHEC 3aIIMCBIBACTCA B BU/IC Ne ~ Ni , TAK KakK 3aps 3JICKTPOHA € = —ei . HYCTB

KaKoM-1100 QJICKTPOH IIIa3Mbl OTKJIOHHUJICA OT CBOCT'O IICPBOHAYAJIBHOTO PAaBHOBC-
CHOI'O ITIOJIOKCHUA B INNIA3MC. HpI/I 9TOM BO3HHMKACT BO3Bpaliaromas cujia, 1o Iio-
PAOKY BCIWYMHBI paBHaA Cpe,ZIHeﬁ CHJIC B3aMMOJCHCTBUS qaCTul, TO CCThb

Fr~e?/ rc% rJe e — 3apsj JIEKTPOHOB paBHbBIN 4,8 100¢crce , Ty — cpenHee

PaCCTOAHUC MCKAY HaCTHLAMMU. B PE3YIbTATC 3JICKTPOH HAYHCT K0JICOAThCS OKOJIO
PaBHOBCCHOTI'O ITOJIOKCHHA C YaCTOTOM:

472N
@, ﬂ/m—e : (1)

KOTOpasi Ha3bIBACTCA JJIEKTPOHHOM JIEHIMIOPOBCKOM, 3JIEKTPOHHOW ILJIa3MEHHOMU

WU NIPOCTO IIA3MEHHOU YacTOTOM, Iie Macca AJIEKTpOHa M, = 91-107%8;.

EcTecTBEHHO NMPUHSATH 32 BPEMEHHOM MaciuTad pa3feseHus 3apsAI0B BEIUYHU-
HY, 0OpaTHYIO 2JICKTPOHHOM JICHIMIOPOBCKOM "acTore. [IpocTpaHcTBEHHBIN MacII-
Tab pa3feneHus 3apsAa0B ONPEAENSIThCS JUIMHOW, HA KOTOPYIO MOYKET CMECTUTHCA
BO3MYILICHUE IUIOTHOCTH 3apSDKEHHBIX YACTHUIl BCIEJICTBUE MX TEIUIOBOTO JIBHXKE-
HUA 32 BpEMs, paBHOE NEPHOAY IUIa3MEHHBIX KojeOaHuil. Takum oOpa3om, mpo-
CTPAHCTBEHHBIM MaciiTad pasjeneHus 3apsaoB I HEBBIPOXKICHHON IIa3Mbl
omnpeaensercs no ¢opmyne (2) U Ha3bIBACTCS AJIEKTPOHHBIM J1€0aCBCKUM pany-

COM.
o~ [ @
476 Ng

UtoOs! TTA daktryecku mpencrasisiia coOol Iaa3Mmy, €€ MpoaoIbHbBIE U TO0-
IIEPEYHbIE pa3MEpbl JOJDKHBI MPEBBIMIATh ITOT mapameTp [S5, 6]. Takoe ycnoBue
OBLJIO BBIITOJIHEHO MPU CO3/IaHUHU KOHCTPYKIUU UCCIEAYEMON aHTEHHBI.

VYaensnyto npoBoaumocth (YII) ITA omnpenensem no dopmyne pabotsl [6].
Opnako mpu 3TOM AomnoiHseM 3HaueHue YII craraembIM, YYUTHIBAIOIIMM Mapbl
PTYTH CIAEAYIOIHUM 00pa3omM

Opop =05 +0 hg, (3)
rae: opp— cymMmapsoe 3HaueHue YII ITA ¢ yuerom mapoB prytu; og — YII mias-
MBI IO (hopmyram paboTs [6]; GPAHg — VII napoB pTytH, HanoJHsomux [TA.

C yueroM BbIpakenus (3) pacuer cymmapHoro 3HaueHus: YII ITA (cpa, B

Cwm/m) nnst cmydast Hanmmuaus B [TA mapoB pTyTu BeITIONHSIEM TI0 hopmyIie:

egNe Vet 4O'Hgm

opp =111-107° (4)

2, .2 2
M- (0" +vg) P d
riae e, — 3apsix snekrpora 4,80-10"° CI'CE; o — KpyroBas pabouasi 4acToTa;
Vet— 3P (HEKTUBHOE YUCIIO CTOJKHOBEHHMM YacTHI] 3a CeKyHay. Bo BTopom ciarae-

MOM B (4) — Opg — IPOBOAUMOCTH pTyTH 1,04 10° Cm/M; M — macca pTyTH, BBO-
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aumon B nannyro IIA; pyy — morHocTs pryTH 1,36 10* kr/m®, P, d — MEpUMETP
(obmas mvHa TpyOKH) neTiu u Auametp Tpyoku [TA.
OTHOCHUTENIbHYIO AUAIEKTPUYECKYIO0 TPOHUIIAEMOCTh HAXOAUM I10 CIEAYIOIIEH
dbopmyiie paboTsl [6].
B 4-7-€2-N,
m,-(@*+v%)’

()

gG:

Pacuyer 0CHOBHBIX mapamMeTpoB 1IJ1asMbl I'a30BOT0 pa3psiia HCCJIECAYEMbBIX ITA

Ha puc. 1 npuBeaeH BHENTHUN BUJ UCCIIEAYEMOM NETICBON HECUMMETPUYHOU
AHTEHHBI, BBITTOJTHEHHOMN U3 IJIa3MBbl.

Ha puc. 2, a, 6 npuBeaeHbl pe3yibTaThl

pacuetroB YII o ¢opmyine (4) B yacToTHOM

1 auanazone 50-500 MIm, f, = 250 MIT,

Ay = 1,2 M pna TIA (puc. 1). Mcxonnsle

----------- JaHHble JJIsi  pacu€ra: JJIMHA aHTEHHBI

' L =455 mm, P = 940MM, mmpuHa neT/iv OT

oceil TpyObok b = 56 MM, nuamerp TpyOKu

d; = 26MM, TUaMeTp OTBEPCTHS HAa METAILIH-

YECKOM JUCKE JUIsl M30JIMPOBAHHOTO BBOJA

tpyook d; = 30MM. BHyTpeHHMit auamerp

METJIEBbIX aHTEHH: | — IeT/eBas aHTeH- o

wa, 2 — nopr CBY BosGysenns, 3 —  KOIbLLA B030yxaeHusT O3=30MM, BHEIIHUH

MCTOYHUK (pOPMUPOBaHMs ra3oBoro pa- AHAMETP KOJIbLA BO30ykaeHHs Uy = 36MM,

3psna B TpyOke, 4 — MeTaTu4ecKuit Macca napoB prytd My = 30 mr , my =70 mr,

Puc. 1. Kondurypanus uccriegyeMmbix

IUCK, 5 — y3en Bo30yxaenus CBY cur-  TIJIOTHOCTH 3apsKEHHBIX YaCTHI]
— 12 -3 _ 13 -3
Hana B [1A Ne =107 cm™, Ne= 10" ecm™, & — yron Ha-
540 : ! T ==-=¥N NA6es napoBs pTyTu E 28" ===¥T1TIA 6es Nnapos pTyTh
"= 350 ‘ —e— VT MNA ¢ napamu pTyTh 30 Mr = =3I MNA c napamu pTyT 70 Mr
45} =3l v MNA c napamMn pTyTh 70 Mr <3 24 —e— Y1 MA ¢ NapaMn pTyTH 30 Mr
S 20,
=
16 :
S | -
a 12 ...... T (IITTTTE T R R e
= - :
5 8 —
g A \\ : 1
= RN .
‘ ‘ : . T : E \."--—-“-Z_-_-_-_ ; —— ;
100 200 300 400 500 100 200 300 400 500
HactoTa [MI '11] YacrTora [MI 11]
a) 0)

Puc. 2. I'paduku 3aBucumocT Y11 X0J10THO¥ I1a3MbI OT YaCTOTHI B HCCIISTYEMOM JTHa-
na30He 4acToT NpH 3(PpPEeKTUBHOM KOHIIEHTPALMH 3apsKEHHBIX YaCTHIL Ne=10" cm™ Puc. 2,a. u
Ne=10" cM™ Puc. 2,6 B TIA ¢ yaerom 1 Ge3 yuera napos: 1 — Ge3 npumeceii napos pryTH, 2 —

¢ mpumecsMu napoB pTyTH 30 mr, 3 — ¢ mpuMecsMH apoB pTytu 70 Mr

KJIOHA INIOCKOCTH IeT/IN 1 K miIockocTH aucka 4.
Kak BumHO w3 puc. 2, a, 6 Hanmuuue napoB prytd B [IA mis N, = 10¥ em® u
Ne = 10" cm™ (kpusbie 1,2 1 3) OPHBOIHUT K POCTY CyMMapHOro 3uaueHust ee Y11
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Gpa, KOTOpPOE, OJHAKO, C YBEJIMYEHUEM YaCTOThl HECKOJIBKO CHUYKAETCS.

Ha puc. 3, a, 6 npuBenens! pesynbratsl pacueroB I mmst ITA (puc. 1) mo
dbopmyre (5) B Tom ke gyactotHOM auanaszone 50-500 MI'n. Kak BumHO U3 mipen-
CTaBJICHHBIX PACUETHHIX I'pa)MKOB BO BCEM HCCIIEIyEeMOM YaCTOTHOM JIMAra3oHe
3HAYEHMsI OTHOCUTENIbHOM JII1 OueHb BEJIMKU U OTPULIATENBHBI M C POCTOM 4YacTO-
Thl YMEHBIIIAIOTCA MO aOCOTIOTHOMY 3HAYEHUIO, HO HE JOCTUTaroT HyJs. s xo-
JIOHOM IUIa3Mbl 3TOT (DAKT WU3BECTEH JaBHO [2, 5, 6]. Biusuue Hanmmuus mapos
prytu B ITA Ha ee II1 B 7aHHOM cTaThe HE UCCIIEIOBAJIOCH.

0

x10* x10”

|
<
A

____________________________________________________________________________

1
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OHHIIAEMOCTE

1
[
L3

OPOHHIACMOCTE

p

OTHOCHTENBHAA THAIEKTPHISCKAd

-l1.6(%

OTHOCHTETbHAA JH3ICKTPHYCCKAA

100 200 300 100 soc -0l

100 300 300 400 500
Hacrora [Mru] Yacrorta [Mr1g]

a) 0)

Puc. 3. I'paduku 3aBucumoctu 11 X0101HOM T1a3MbI OT YaCTOTHI B UCCIICTYEMOM
JMara3oHe 4acToT npu 3 (HEKTUBHON KOHIIEHTPAIIUHU 3apsYKEHHBIX YaCTHUIL Ne=10" cm
(@) u Ne=10" cv™ (6)

Pangnorexnuveckue napamerpsl I1A razosoro paspsaa
¢ mapaMu u 0e3 NapoB pTyTH

[Tonyuyennsie Boiiie nanubie o YII u [AI1 I[TA npu pacuere no ¢popmynam (4)
u (5) ObuM Ucnoab30BaHbl A1 npu uccneaoBanuus PT nmapamerpos I1A (puc. 1) B
nporpammuoi cpene FEKO npu o =90°. bpuin nmosydeHsl 4aCTOTHBIE 3aBUCUMOC-
™1 KCBH u KII/ nccnenyempix aHTEHH.

HccnenoBano 2 BapuaHTa OJHOM M TOM ke KOH(UTYpallMy aHTEHHBI, yCTa- HO-
BJIEHHOUM Ha MeTAJITUYeCKOM aucke (puc. 1) muamerpom @ = 0,5 M ¢ pa3nTuIHBIMU
napaMmeTrpamu TpyOKH aHTEHHBI:

1 éapuanm: anTeHHa U3 XOJIOJAHOM IJIa3MBbl C YIEJIbHON IPOBOJUMOCTBIO G U

OTHOCUTEIIFHOW JUAJICKTPUYECKON MPOHUIIAEMOCThI0 &G, PAaCCUMTAHHBIMU I10
dbopmynam paboTsl [6] (6€3 TapoB pTyTH);

2 gapuanm: aHTEHHA U3 TUTa3MBbI C TTApaMH PTYTU C CYMMAapHOM MPOBOJAUMOC-
THIO TJIA3MBI U TIAPOB PTYTH (Gpp), paccunTanHoi mo dopmyne (4), macca BBOIU-
MbIX apoB pTyTi — 70 mr u 30 Mmr u € , moyuenHoi 1o dpopmyse (5).

Ha puc. 4,a npuBenensl yactoTHble 3aBucumocty KCBH mma3meHHbIX aH-
12 3
TEHH B HcciaeayeMoM auanazoHe 4acToT npu Ne=10"" cm™, L=0,455 m = 0,38/,
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IIpu stom PT xapakrepuctuku 1A ¢ ydyeTtom Hanuuus napoB pTYyTH ONpeEeis-
I0TCA ITyTeM 3ananud B nporpammy FEKO wacrotHoit 3aBucumoctu YII u 11 B
COOTBETCTBUU C puc. 2, puc. 3. Kak Buano u3 rpaduka (puc. 4,a) ajis 1Byx Ba-
PUAHTOB PACCMOTPEHHBIX aHTEHH MpH 3HaueHusx L/A 6muskux x 0,30-0,50 L/A
B OTHOCHUTEJIBHO IIMPOKOM YACTOTHOM JUANa30HE MMEIOT MECTO OJarompusT-
uele 3HadeHns KCBH <3.

KCBH KIIO, %
1 . 015 030 0.45 0.61 L/\ 100 0.15 0.30 0.45 0.61 L/\
B ool 2 :f

. AN B Ll
9 3 80
. V%) .
7 3 60

V2
5] (R} 40

LI
3 20
I 100 200 300 400 500 0 100 200 300 400 500

Yactora [MI'11] Yacrora [MI'n]
a) 0)

Puc. 4. PacueTHsie u sxcriepuMeHTanbHbIi rpaduku 3aBucumoctd KCBH (puc. 4,a) u KIT/]

(puc. 4,6) oT 4acTOTHI B HcciienyeMoM auarna3one gactot: 1,1' — ITA 6e3 yuéra mapos pry-

tH; 2,2' — 1A ¢ ydetom BinusHus napoB pTytu, 70 mr; 3 — IIA ¢ ydeTom BIHSHUS MapoOB
pTYTH (3KCIepuMeHTaIbHas KpuBas) npu o =90°.

OkcnepumenTanbHas 3aBucumocts KCBH, npencraBnennas Ha puc. 4,a
(kpuBas 3) coryiacyeTcsi ¢ pacueTHbIM rpadukom puc. 4,a (kpuBas 2), MOTy4eH-
Hol B nnporpammHoi cpeae FEKO.

Yacrotueie 3aBucumoctu KIIJ (puc. 4,0) cBUAETENBbCTBYIOT O TOM, YTO Ha-
aunune nmapoB prytu B I1A (xpuBas 2') mpuBoaut k camkenuto KII/[ mo cpaBHe-
Huto ¢ [1A (kpuBas 1') 6e3 mapoB pTyTu B cpennem Ha 25-30%.

3akioueHue

1. [IpenmoxeH u uccneqoBad B yacTtoTHOM auana3zone S0-500 MI'1p meTox pa-
cuera PT nmapamerpoB 1A (KCBH u KIIl) ¢ yueTom BiusiHug napoB pTYTH, BBO-
JTUMBIX BHYTPb 1A, KOTOpBI MOXKET ObITh UCIOJIB30BAH U JIs1 IPYTUX MPUMECEH.

2. Pexomennyercs mia nonyyenus npuemiieMsix 3HadeHnii KCBH u KIT [TA
¥ OJIHOBPEMEHHOTI'0 YJIYYILIEHHUs SKOJOrHuecKoi ooctanoBkU BOMU3U I1A cHMKATh

10 BO3MOXKHOCTH 00b€M BBOJIUMBIX ITAPOB PTYTHU A0 3HaUeHM 30 MTI U HUKE.
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Oscanikos B. B., Kawyo6a I. B. Padiomexniuni xapakmepucmuKku nemab08ux naasmoeux
anmen. Jlocnioxcenuu eniug napu pmymi 8 yacmomuomy oianasoui 50-500 M1y na numomy
npogionicms (VII) xon00uoi nnazmu 2azo6020 po3pady nemivosoi nHecumempuunoi I1A. Ilokasza-
HO, wo npu éeedenni napu pmymi 8 I14 ii npogionicms 3pocmac. [locnioxceno 06a xapaxkmephi
gapianmu nanoenenns I1A pmymmio 6 kinoxocmi 30 me i 70 me. 3 6paxyeanusam ompumanux 0a-
Hux no VII 6 3a0anomy wacmommuomy 0ianazoHi 8UKOHAHO KOMN'IOmepHe MOOen08aH s OCHOG-
HUX enekmpoouHamiynux xapakmepucmuk nemivosux [1A: KCBH i KK/]. Bcmanosneno, wo uum
oinbue domiwox pmymi 6 I1A, mum oausncue KCBH 0o oounuyi, wo € cnpusimiugum 4YuHHUKOM,
3 HWOo20 60Ky 30inbuenHs napu pmymi npuzeooums 00 3Hudxcents KKJ[ 14 ¢ cepednvomy 25-
30%, wo nebadxcano. Buxonano nopisnsanusa pesynomamie pospaxynky KCBH ¢ pe3ynvmamamu
excnepumenmy 0 I1A. Pexomenoyemocs, ona nabymms nputinamuux snavens KCBH i KK/
114 i noninwenns exonoeiunoi oocmanosku nooausy 1A no moorcrusocmi 3nudicysamu 06'em na-
pu pmymi, wo 6600umvcsi 00 3Havens 30 me i Hudicue.

Knrouogi cnosa: niasmoea anmena; npogioHicmv ma GIOHOCHA OleNeKMpUdHd NPOHUK-
Hicmw xonoounoi nnasmu;, KCXH; KK/

Oscanukos B. B., Kawyba U. B Paduomexnuueckue xapakmepucmuku nemaesvix nia3-
MeHHBIX anmenH. Vccnedosano enuanue napos pmymu 6 uacmomuom ouanazone 50-500 My
Ha yoenvHyro nposooumocms (VII) xon00Hou niazmvl 2a308020 pa3psaoa nemieou Hecummeni-
puunot I[1A. I[loxazano, umo npu eésedenuu napos pmymu 8 114 ee nposooumocms pacmem. Hcc-
71e006ano 08a xapakmepuvix eapuarnma Hanoanenus [1A pmymoto 6 konuuecmee 30 me u 70 me.
C yuemom nonyuennwix oannuvlx no VII 6 3a0annom uacmomuom ouanazoxe 8binOJIHEHO KOMNb-
I0mepHoe MOOENUPOBAHUE OCHOBHBIX INIEKMPOOUHAMUYLECKUX XapaKkmepucmuk nemuegvix 11A:
KCBH u KII/[. Ycmanosneno, umo uem donvue npumecu pmymu 6 I1A, mem oauxce KCBH «
eouHuye, Ymo AIAemcs O1A2ONPUAIMHLIM (DAKMOPOM, ¢ OpY2oll CIMOPOHbI Y8eluyeHue napos
pmymu npusooum x cHuxcenuro KIIJ] [14 6 cpeonem 25-30% umo nescenamenvro. Boinoaneno
cpasuenue pezynomamos pacuema KCBH c pezynomamom skcnepumenma 0na I1A. Pexomenoy-
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emcs, 05 nonyyenus npuemaemvlx snavenuti KCBH u KII/] TIA u ynyuwenus sxon0eudeckou
obcmanosku 60ausu 114 no 603moAcHOCIU CHUNCAMb 0OBbEM 8B00UMBIX NAPO8 PMYMU 00 3HAYe-
Huit 30 me u Hudice.

Knrouegvie cnosa: niasmennas aumenua; y0eabHas NPOGOOUMOCHb, OMHOCUMENbHASL OUI-
JleKmpuyeckas nporuyaemocms xono0nou niazmol; KCBH; KI1/]

Ovsyanikov V. V., Kashuba I. V. Radio technical characteristics of loop plasma antennas.
Influence of mercury vapors in the frequency range 50-500 MHz on the specific conductivity
(SC) of cold plasma of gas discharge by the loopback asymmetrical PA is probed. It is shown
that in the injection of mercury vapors in the plasma antenna its conductivity grows. Two
characteristic options of filling of the plasma antenna by mercury in number of 30 mg and 70 mg
are probed. Taking into account data retrieved on specific conductivity in the frequency range
computer simulation of the main electrodynamics characteristics of loopback PA VSWR and
efficiency is executed. It is set that the more mercury impurity in the PA, the closer VSWR to 1
that is the advantage factor, on the other hand the increase in vapors of mercury leads to
lowering of efficiency of PA on the average 25-30% that is undesirable. Comparing the results of
calculation of VSWR as a result of experiment for PA is executed. It is recommended, for
obtaining best values of VSWR and efficiency of PA and improving of an ecological situation
near PA whenever possible to reduce the volume of entered mercury vapors to values of 30 mg
and below.

Keywords: plasma antenna; conductivity and permittivity of cold plasma; mercury; VSWR;
efficiency.
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