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CcdopmynupoBaH 37IeKTpOANHAMHYIECKHE MeTox pacdyera HeperyisipHoi JIBB Ha BomHOOOpasHO
HM30THYTOM NPSIMOYTOJIBHOM BOJIHOBOZAE. PaccumTaHbl 4acTOTHBIE XapaKTEPUCTUKU U MPOBEACHA
OLIEHKA BIIMSIHUS BBICIINX TUIOB BOJIH HA YaCTOTHBIE XapPAKTEPUCTUKHU U IIPOLIECCH B3aUMOIEHCT-
BHUS DJIEKTPOHHOTO IIydka ¥ DM BOJIHBI B MIJUTMMETPOBOM M CYOMIJIZIMMETPOBOM JIHaria3oHax
JUIMH BOJH.

Kniouesvie crosa: namma Gerymeit Bonus! (JIBB), cyOMuUnImMerpoBslii, THIIBI BOJH, ONTHMH3a-
LHsT, BOJTHOBOJI.

BBenenue

B pa6otax [1, 2] npuBenaeHa matematudeckas moxaenb JIBB Ha BOTHOOOpa3HO M30THYTOM
npssMoyroisHoM BonHoBoze (BUIIB) ¢ ucnonbp3oBaHMEM 3KBHUBAJCHTHBIX YETBIPEXIIONMIOCHHKOB.
N30orHyThie OTpE3KM BOJIHOBOJA MOJAEIMPOBAINCH 3KBHUBAICHTHBIMU YETHIPEXIONIOCHUKAMH, IS
KOTOpBIX HETPYOHO HaiitTm Matpuiy nepemaun A. IlpoBoamics pacdeT BO30YXAEHHS LEMOYKU
MOCTIEIOBATENIBHO COETUHEHHBIX YETHIPEXIOIIOCHUKOB HAaBEACHHBIMU B BOJHOBOJE 3JIEKTPOHHBIM
MyYKOM TOKaMH C YYE€TOM NPAMBIX U 0OpaTHBIX BoiH. OnucanHas B [1, 2] MaremaTrndeckas MOJENb
HeperyisipHoi JIBB na BUIIB no3Bonser NpoBOAUTs ONTUMU3ALMNIO U PACCUUTHIBATh AMIUIUTYIHBIE
1 4aCTOTHBIE XapakTrepucTuku HeperyasipHbix JIBB na BUIIB ¢ Beicokum KIIJI B pa3nuuHbIX auana-
30Hax JJIMH BOJH. B nanHOW pabore mpeanokeH HOBBIM moaxon K pacuery JIBB na BUIIB c
MPHUBJICYCHUEM MaTEeMaTHYECKOIo ammapara 3JeKTpOIUHAMHUKH, 0e3 MCIOIb30BaHUs IKBUBAJICHTHBIX
CXEM Ha YETBIpEXIOMIOCHUKAX. IIpuBeneHHas HMWXKe MaTeMaTHdeckas MOJEIb, B KOTOPOH
cOpPMYTUPOBAH AIIEKTPOAMHAMUYECKHI METOJ pacuera, MO3BOJISIECT YYUTHIBATh MOTEPH B CTEHKAX U
TUBJIEKTPUYIECKOE 3aMI0JTHEHNE BOIHOBOIA.

MaTtemaTH4ecKass MoJ€eJIb
Paccmorpum B030YKIIEHHE M paclipOCTpaHEHHE B BOJTHOBO/E BONHBI Hiy. [lomepednoe mome
E, nns Bonuel Hyo 3anuceiBaercs B CIETyONIEM BUIE:

—JjIz

E :—jH()TaWOsmExe"’rze/‘”’=—jEOsm§xe e’ (D

y a
. . 2a .
rne E, = H,—W, — aMmmuryna HanpsbKeHHOCTH TOJS BONHBL H o, Hy — aMIUTMTYTHBIH MHOXXHTEIb;
0 0 7\‘ 0 )

['=I"- I — nocrosHHas pacnpocTpaHeHus BoJHbL =K /1-y. / K* — npojonbHOe BOIHOBOE

2

mn

2 2
ancno; K =wqfegoup, 5 x° =%, =(mn/a) +(nn/b)" — nonepednoe BomHoBoe uncao, m=1, n=0;
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R, {1 +27b(X/xcr )2}
l—w _ a

Z,b1-(u, )

— K02((HULMEHT 3aTyXaHusl Ui BOJIHBI 1E,, B IPSIMOYTOJIbHOM BOJIHOBOJE;

A= 7\.0 /*/8“ — UIMHA BOJIHBI B CPCAC C MapaMCTpaMu €, |, 7\.0 — JJIMHA BOJIHBI BXOJHOT'O CHUI'HAJa,

f—ero4acrota; W, =./u, /€, ; a b—pa3mep COOTBETCTBEHHO LIUPOKOH U y3KOil CTEHOK BOJIHOBOJA.

3anmaBas MOIIHOCTB P,

n

BOJIHBI HA BXOJ€ B BOJIHOBOJ (cequI/Ie Z()) HafIZ[eM aMIINIUTYdy Ha-

IPsKEHHOCTH Nonsl £, BomHbL

: 4pw"
E — mn s 2
‘ ab @
rne W =W, /\J1-(\/2a)’ - BonHOBOE COMPOTHBIICHHE.

YuuteBas, 4TO 3JESKTPOHHBIA Jy4 B BOJHOBOJIEC MPOXOAUT TOCPEAUHE IIMPOKOH CTEHKHU
(x=a/2), ucnionw3yst (1), (2) MOXKHO HAHUTH OIS B 3230paX BOIHOBOJA, TJIE MPOUCXOAUT B3aUMOICHCT-
BHE 3JICKTPOHHOT'O JIy4a M AJIEKTPOMArHuTHOW (OM) BOTHBI BOTHOBO/AA (CUMTAEM, YTO 3a30PBI HaX0-
JITCS B CEUCHUSAX Zi , k=1,...,n, n — YHUCIIO 3230pOB BOTHOBO/A):

E/in — _jEOe_./TZA e/’(wHWo)’ (3)

rae y, — ¢aza HanpspKeHHOCTH noist ucrounnka CBU-curnana.

ITocne storo paccuutsiBaeM Bo30yxxaeHue JIbB na BUIIB BxoanelM curnanoMm P, , pemas
YpaBHEHUS JIBMKEHHS SJICKTPOHA (YUUTBIBAsI, YTO AJIEKTPOHBI B BOJHOBOJIE ABHXKYTCS BIOJbL KOOPIH-
HaTBl Y) W BBIUMCIISAS MOLIHOCTH B3aHMMOJCHCTBUS PW , OTIIaBa€MYIO CTPYIIIUPOBAHHBIM JJIEKTPOH-
HBIM ITy4ykoM OM 1mosto BOIHBL Hio:

B, =~[JEaV, @)
4

3aech J =J i — ILIOTHOCTH TOKa, E - HaIPsKCHHOCTD I1OJIA B 3a30p¢.

oy
YpaBHEHUS NBIKEHHUS DJIEKTPOHOB, METOJBI pacyera Mojedl B 3a30pax BOJHOBOJA, IMOJICH
MPOCTPAHCTBEHHOTO 3apsiia U pacyeT HaBENECHHBIX TOKOB OMUCaHBI B padore [2]. Ammmuryna 1-it

rapMOHUKH IIJIOTHOCTU TOKaA J » OHPCACIICTCA TaK:

R

Jy==[J,e"dot. (5)
n 0

C yuerom (5) BblpakeHue (4) mpuHUMAET BHI:

1 2n . .
B,=—=[ [EJ, e dvdot. (6)
T [V

C yueroMm 3aKOHa COXpaHEHHS 3apsiia (Jm (y)dwt =Jm (0)dot, ) B oqHOMEPHOM HPUOIMKEHHU (HE

YUUTBIBas NONCPEUHOC ABUIKCHUC SHCKT’pOHOB), OPUMCHAA MCTOA KPYITHBIX YaCTUII IJIs1I MOACIUPOBA-
HUS 3JICKTPOHHOT'O IMOTOKA W BBIYUCIIASA UHTErpaJl B (6) YUCJICHHO, IMOJYYHM!

e i=1

o220
P, =—|E=2) e™ar.
w T .I[ N Ze dv (7)

Hurerpupys (7) no o0beMy V 311€KTPOHHOTrO dyda U pas3jienuB P, Ha MOIIHOCTb dyuya F) =1V, mo-
Jy4UM OTHOCHUTENIbHYIO MOIIHOCTb B3aumozneiictBus nuiu BoaHoBoi KII[An, =P,/ P, 1 KOHBEKIHOH-

HBII TOK 3JIEKTPOHHOIO Iy4a [, .
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CunrtaeM, YTO BOBMYILEHHBIN 3JEKTPOHHBIN JIyd C MIOTHOCTBIO TOKa J BO30Y»/JaeT B BOJHOBO/E I10-
JIs1, YJIOBJIETBOPSIIONIMX HEOIHOPOHBIM ypaBHEHHAM MakcBema (BpeMeHHas 3aBUCUMOCTh e’ ):

rotH =j0380§+],

rotf = —jwuoﬁ,

TIpY TPAHUYHBIX yenosusax E, [ H, |,=W,(2).

OTH BONHBI PaCPOCTPAHSIOTCS B BOJHOBOJC B HAMPABJICHUH KOOPIMHATHI +z — MPSAMBIC, U B HAMpPaB-
JICHUU KOOPAUHATHI —z — obpatHbie. [IpencraBuM Bo30YkIeHHbIC DM TONS B BHUIE CYMEPIO3UIIUN
CBOOOIHBIX BOJIH:
H= Z(CSHS +C H ),

S

- . . 3
E=Y(CE,+C_E.).

3/1ech o] MHJIEKCOM S TIOHUMAEM JIBa MHJICKCA, KOTOPBIC OMPENCISAIOT THII MOJIs B BOMHOBOIE. Mc-
MoJIB3ysl ypaBHeHUs MakcBemia, mpuMeHsist ieMMmy JIopeHIla, MOXHO TIOTYYHTh YpaBHEHUE BO30YK-
JeHust BonHoBoa [3]:

9 - L[ E, as. ©)
dz N ¢

B Hawem ciyyae, Koraa BOJHOBOA BO30YKIA€TCsl MONEPEYHBIM TOKOM J B HEOONbIIOM obbeme V

(ToHKMi 1y4), K03pPunuenTsl C, BHE 3TOro 00beMa OT Z HE 3aBHCAT, IOCTOSIHHBL. WX mpuparienue

AC . Haxonutcs npu uHTerpupoBanuu (9) B obiactu 3a3opa (B o0beme V):

) 1 e .x
AC,, =—[JE, V. (10)
- Ns* 4

vae N, = [{[ELH 11 .75,

Yurem, 4TO B 00JaCTH AJIEKTPOHHOIO My4YKa B BOJHOBOJE MOTYT BO30YKIAaThCs, KPOME BOJI-
Hbl Hg , ¥ Ipyrue TUOBI BOJH, B YaCTHOCTH, 3aKpuThieckue tumnbel H,, (uaaekc m=3,5,...). OHu,
CKJIaJILIBAsICh C TIOJIEM OCHOBHOHM BOJIHEI Hy B 00JIaCTH B3auMOACHCTBUS (B 00JacTH 3a30pa B BOJIHO-
BOJI€), MOTYT M3MCHHUTH IPOILIECCHl B3aUMOJICHCTBUS SJICKTPOHHOTO IMy4yka U OM-BONHBI B 3a30pe.
Hopwma Bonubl H,,,p BEIYHCIAETCS TaK:

N, =\, /A Wab\J1- (A /%, ) (11)

rae A, =2a/m — KpuTHdecKas AJIMHA BOIHBI H,,o B BOIHOBOAE, m=1,3,5, ... .

Hoxncrasmss B AC,, (10) none E | cobcTBeHHOM BOMHBI H,0 1 3HAYeHHs (11) momyunm:

AC,, =2sin(mnx, / a) /T(h, /R \J1—(\/ A, ) dm]. (12)

BeipakeHne moJ; 3HakoM KBaJapaTHOro KOpHA B (12) MoxxeT OBITh M OTPULATEIBHBIM, YUTEM
3TO MPH pacyeTe aMIUTUTY bl BO30YKICHHBIX BOJH:

: L 2sin(mmy, / a)l, 2aW,
EOmO = A(:imOEJMO = K . 2 2 0
l(kcr) m

(13)
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1/ \J1-(A/X,)* mpm A<A,
—j /(M) =1 mpu A > A,

[onepeunoe mosne BomHBI Hig B k-0M 3a30pe, BO30OYKIEHHOE 3JICKTPOHHBIM MTOTOKOM U3 M-0T'0 33a30pa,
3aMHUCHIBACTCA B CICAYIOLIEM BUJIE:

rae K, = , x,=al2.

EM™ =E,, exp(F /I (z, —z,)+ jot)

B MOKa3aTeNe SKCIOHEHTHI 3HAK «—» €CIH Z >z, — MpsMas BoiHa K] , 3HaK «+» ecu z < z, — 06-
patHas BomHa £, BO36yskmeHHbIe TOKOM [, B k-OM 3a30pe.
Avmmutymel ™ 5THX BOTH GYIyT CyMMHPOBATBCS B 3330paX ¢ COOTBETCTBYIOTIMME AMILTH-
TyaMu E,i” (3) ot BXO#HOTO CUTHaNA:
. .. k . —_— . .. k . _—
E;=E'+) E" k=Ln, E, =E'+Y E" k=Ln.
m=1 m=1

[Tocne 3Toro HeoOXoAMMO, 11 00ECTIeUueH s CXOANMOCTH TIpolecca CYMMHPOBAHHUS MOJIEH MPSAMBIX U
00paTHBIX BOJH B KaKIOM 3a30p€ MO METOAY IMOCIEeN0BATENbHON HIKHEH pelaKkcaliy MepecynTaTh
pacmpeneneHue o0paTHOW BOJHBI:

E,;S = OJFE;’S +(1- oor)E];H
Iz s — HOMEp UTepaly, , — MapaMeTp pelaKcaluu.
Jlanee HEOOXOAUMO ONpPENEIUTh PE3YIbTUpPYIOLIEE ToNe E, B k-0M 3a30pe:

ej((uH—GA)

. . . .
Ek,s = Ek,s + Ek,s = ‘Ek,s

HJ’IH OpraHu3aliui UTCPALIMOHHOI'0 IMpoIecca H€06X0)_'[I/IMO MNOBTOPUTH BBIYHCJIICHUA I10 (bOpMYJ'IC (7),
oACTaBJIsAA BMCCTO E BOBOC moine Ek 5* 3aKkaHYMBaCTCS I/ITCpaLII/IOHHHﬁ nponece, korjaa:

n
e,= 2 |Ee, —E |/ 1 d) <z,
k=1
rae ST — 3aJa”HHas1 TOYHOCTb COI'JIaCOBAaHMA, d — H_II/IpI/IHa 3a30pa B BOJIHOBOZE.

Pesynbrathl pacyeToB

[lo onucanHOIl MaTeEMaTHYECKOM MOZIENU COCTaBjiE€HA MporpaMMa ONTHMHU3ALMKU HEPErysp-
Heix JIBB Ha BOMHOOOPa3HO M30THYTHIX HPSMOYTOJIBHBIX BOJTHOBOAAX. [IpoBeneHbl pacyeTsl 4acToT-
HBIX XxapakTepucTuk (UX) BapHaHTOB MpHOOPOB, MOTYYEHHBIX 1O MOJEIU C UCIOIB30BAHUEM DKBH-
BAJICHTHBIX YETHIPEXTIOIIOCHUKOB U C IPUMEHEHNEM JJIEKTPOIMHAMUYECKOr0 MeToAa pacdyera. OTme-
THUM, 4YTO B MOJENH C MCIOJIB30BAHUEM 3KBUBAJIEHTHBIX UYETHIPEXIOIIOCHUKOB B KauyecTBE JKBHBa-
JICHTHOTO COIIPOTHBIICHHUSI BOTHOBOJA ISl BOMHBI Hiy HEO0OXOOMMO MCIONB30BaTh CleayIOyto (hop-

MyJy:

Z,. =(2b/ W,/ 1-(1/2a) .

[IpoBenensl pacueTsl OJHOCEKIIMOHHONW peryispHoi JIBB MummMeTpoBoro auamnasoHa i
paborbl Ha JmHe BoiaHbl A =0,8 cm (BapmanT Al). Yckopstomee Hampsikenue U =30 kB, Tox
3NIEKTPOHHOrO Jyya /=2 A, uucio nydeit 6. Pasmepsl BonmHoBoga a=0,5 cM, b= 0,1 cMm, BomHOBOE
conporusnenne W' =628,32 Om, paauyc TpyOku apeiida R=0,02 cM, paauyc 3JIEKTPOHHOrO Jyya

r=0,015 cm, mmuHa 3a30pa d=b. BoTHOBO M3TOTOBJICH U3 MEIU C IPOBOIUMOCTHIO 6=57x10° cm/Mm.
B pesynprate ontmmmsanuu napamerpoB JIBB monyden ko3¢ @uIMEHT yCHIEHHS TIO MOITHOCTH
K,=14,8 nb, onexrponusiii KIIJ{ n,=0,153, Bbxoxgnas mowmmocts JIBB P =9 kBr, BxonHas
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MmomHocTs P, =300 Br. Uucino 3a30poB (UM30THYTBIX OTpe3KkoB BosnHoBoxa) N=42. Ha puc. 1

MNPUBCACHBI YACTOTHBIC XapPAKTCPUCTUKU OSTOr0 BapuaHTa, PAaCCUUTAHHBIC C YYCTOM BJIMAHHUA
Pa3JIMYHBIX TUIIOB BOJIH.

0,1 -

0 &=
0,95 0975 1 1,025 1,05

Puc. 1. 3aBucumocts anexrpornoro KIIJT ot orHocutensHOM yactotel w= [/ f, perymspHroii JIBB (Bapuant

Al), nnnna BoiHbL A, =0,8 cM, ¢ y4eToM BIMSHHS Pa3IMYHbIX THIIOB BOJH: KpuBas 1 — BonHa H, 2 — BonHa

H;y, 3 —Bonna Hsy, 4 — cymma BotH ZHWO

KpuBas 1 momydyena ¢ y4yeroMm TOJIBKO BOJIHBI Hjp: OTMETUM, YTO TakoH ke BuA umeeT UX
paccunTaHHas Ans 3Toro BapuaHTa JIBB, HO o Mozenu ¢ MCTONB30BaHUEM 3KBHUBAJIEHTHBIX YETHI-
pexnontocHuKoB. Kpussle 2, 3, 4 OTy4eHbI ¢ y4€TOM BIMSHMS BBICIINX TUIIOB BOJH, COOTBETCTBEHHO

Hxo, Hsp, 1 ZH o — B IIOCIIETHEM BBIPAXKEHUU YUYTEHO BIMSHUE CyMMBI YeTbIpeX BOMH (H39, Hso, H7o,
Hy).

[IpoBenensl pacueTsl OAHOCEKIMOHHOM HeperymsipHoi JIBB cyOMunmumerpoBoro auamnazona
a1t pabotel Ha anuHe BonHbL A =0,01 cm (Bapuant A2). Vckopstomiee Hanpsbkenue U =12 kB, Tok
anekTpoHHoro yda /;=0,15 A. Pa3meps! BonHoBoga a=0,006 cm, 5=0,0005 cM, BOIHOBOE CONPOTUB-
nenne W' =682 Owm, pamuyc TpyOku apeiidpa R=0,0002 cM, paauyc smekTpoHHOro ayda 7=0,00016
CM, JyuHA 3a30pa d=b. BOIHOBOJ M3TOTOBJICH M3 MEIU C MPOBOAUMOCTBIO 6=57x10°cm/m. B pe-
3yJbTaTe ONTHMHU3aLMu napamerpos JIBB nomnyden kospduument yeunenus no Momuocrn K, =159

ab, snekrponnsiii KITJ[ n,=0,0006, Beixoxnas momuocts JIBB P, = 1,04 Br, BX0qHas MOIIHOCTh

P =0,027 Br. Yncno 3a30poB (M30THYTHIX OTpE3KOB BOMHOBOAA) N=42. Ha puc. 2 npuBeaeHbl yac-
TOTHBIE XapPAKTEPUCTUKH ITOTO BAPUAHTA C YUETOM BIIMSHHS PA3JIMYHBIX THIIOB BOJH.

T] <
0,0008

0,0006
0,0004

0,0002

0 +——7—rrTTTTTr T w

0,835 09175 1 1,0825 1,165 12475 1733
Puc. 2. 3aBucumocts texrponsoro KIIJI or otHocurenbHoOM yacToTel w = f / f, HeperymsapHoil JIBB (Bapuant
A2), nnuna BonHbI A, =0,01 cM, ¢ yueToM BIMSHUS Pa3IMYHbIX TUIIOB BOJIH: KpuBas 1 — BonHa H,o, 2 — BoIHA

Hsy, 3 — BonHa Hsp, 4 — cyMMa BOJIH ZHWO

Kpusas 1 nomyuena ¢ yueToM TOIbKO BOJHBI H o, Takol ke BUA umeeT UX paccuntanHas ais
storo Bapuanrta JIEB, HO o Mozieny ¢ MCIoIb30BaHUEM 3KBUBAJIEHTHBIX YETBIPEXTIOMIOCHUKOB. Kpu-
Bble 2, 3, 4 TMOJNYyYEHBl C YYETOM BIUSHUA BBICUIMX THUIIOB BOJH, COOTBETCTBEHHO: Hio, Hsp, U

ZH 0 — B IIOCIETHEM BBIPA)KEHUHU YUTEHO BIIUSIHUE CYMMBI YeTbIpeX BOMH (30, Hso, H7o, Hop).

Ha puc. 3 npuBezneHa 3aBUCUMOCTb KOG (PHULUUEHTA yCUIICHUS 110 MOMIHOCTH K, OT OTHOCHU-
TenbHOM 4acToTel W= f / f, HeperynsapHoil JIBB (Bapuant A2 — xpuBas 1).
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0+ T T T T T T e r T W
0,835 09175 1 1,0825 1,165 11,2475 133
Puc. 3. 3aBucumocts K03 duLIMEHTa yCHIIEHUs 110 MOLIHOCTH K, OT OTHOCHTENBHOM 4acToTel W= f/ f; :
kpuBas 1 — HeperynsipHas JIBB (BapuanTt A2), kpuBas 2 — nByxcekipioHnas JIbB (Bapuant A3)

Kax BuaHO 13 puc. 3 nonoca yactoT ycuneHus BapuanTta A2 cocrasiser = 40%.

Amnanus rpa¢ukoB Ha puc. 1, 2 moka3bsiBaeT, YTO HaNOOJIbIICE BIMSHIE HAa MPOLECCH B3aMO-
JEeUCTBHSI DNIEKTPOHHOrO My4yka 1 OM-BONHBI B 00J1aCTH 3a30pa OKa3bIBaeT BoiHA [y OHa sBuseTcs
3aKpUTHUYECKOH (HE paclpOoCTpaHsIOMENcs), OOHAKO BO30YKJaeTcsi B 3a30pe BOJHOBOJA SJIEKTPOH-
HBIM ITYYKOM U, KaK BUAHO U3 TpaMKOB, OKa3bIBACT BIMSHUE HA TPYNIUPOBKY 3JIEKTPOHHOIO My4yKa
u 3pPekTuBHOCTh B3aumopeiicTBus. Kak crnemyer u3 BoipaxkeHus (13) aMmmumTyna Bo30yKIeHHON
BONHBI [y coBnajaer mo Qase ¢ aMIUIUTYA0H OCHOBHOM BOJHBI H o, HATIPSHKEHHOCTH TOJISL B 3a30pe
yBenmuuuBaercs, 3 eKTuBHOCTL B3auMozencTus ynyumaercs, KI1J] mpubopa yBennuusaercs. B o
e BpeMs aMIUINTYAa BONHBI Hsy, Kak ciemyeT u3 Beipakenus (13), nporuBodasHa ¢ aMIUIUTYI0H Oc-
HOBHOMW BOJNHBI H)¢ , HAIPSDKEHHOCTH MOJS B 3a30pe yMEHbIIaeTcs, 3PPEeKTUBHOCTh B3aUMOACHCTBHS
yxynmaercs, KITJ] npubopa manaer, uto u oTpaxarot rpaduku Ha puc. 2. Kak BUIHO U3 TpauKOB Ha
pucC. 2, OTHOCUTENBHAs MOTPEIHOCTh B onpeneneHun KIIJ[ ¢ yueToM pa3nudHbIX THIIOB BOJH MOXKET
nocturate 10-30%.

[IpoBenensl pacueTsl ABYXCEKUMOHHOH perymsipHoi JIEB mis pa®oTel Ha AmuMHE BOJHBI
A, =0,05 cM (BapuanT A3). Vckopstouiee Hanpsskenue Uyg=12 kB, Tok anekrponHoro nyqa /,=0,1 A.

Pasmeps BonHoBoaa a=0,03 cm, h=0,003 cM, BonHOBOe conpotuienue W' =682 Owm, pamuyc Tpy6-
ku nperida R=0,001 cm, pamguyc snekrponHoro tyda »=0,0008 cm, anuHa 3a30pa d=b. BonHoBox us-
TOTOBJIEH M3 MEJIU C TPOBOAMMOCTBI0 G =57x10° cM/M. B pesysbrate ontumusanuu napamerpos JIGB
0JIy4eH KOd(pGUUMEHT ycuiieHus no MowHoctn K, = lOlg(Qut / Pm)=34,5 nb, anextponusi KI1/]

1,=0,0146, BeixonHas momHocTs JIBB P,—= 17,1 BT, BX0aHas momuocTs £, =0,006 Bt. Uncno 3a30-
POB (M30THYTHIX OTPE3KOB BOJIHOBOJA) B KaXKIIOW CeKIuU ofmHakoBo — N=42. Ha puc. 3 npuseneHa
UYX sTOro BapuaHTa — 3aBUCUMOCTb KOA(PQUIMEHTa yCUICHUS 110 MOLUIHOCTH K, OT OTHOCUTENBbHON
4qacToTel W= f / f, — KpuBas 2. 3aBUCUMOCTH K, OT OTHOCUTENBbHON YaCTOTHI Ha pHUC. 3 pacCUUTAHBI
JUIST BOJIHEL H.

VYuyer BnIUsIHUS BBICIIMX THIOB BOJH B AByXcekunoHHOM JIBB maer ciepyromue pe3ynbTaThbl
(Ha yactote f,): BonHa H3y — anexrponHsiil KITJI 1=0,02, ko3¢ duruenra ycunenus no MOIHOCTH
K,=36 nb, BeixogHas momHocts JIBB Py~ 24 Br; Bonna Hso — n=0,013, K,=34 nb, P,.— 15,3 Br;
CyMMa BOJIH ZH . — N=0,017, K,=35,2 nb, Po,~ 20,1 BT. 30ech Tak k€ 3aMETHO BIMSIHUE BBICIIUX

THUIIOB BOJIH Ha IMPOLICCChI B3aHMOﬂCﬁCTBHH 1 BBIXOJHBIC XapaKTCPHUCTUKN an6opa.

3akjoueHmne

[IpuBeneHHbIN 37eKTpoAMHAMHUUYECKUN MeTon pacuera JIBB Ha BonmHOOOpazHO M3OTHYTOM
MPsIMOYTOJIbHOM BOJHOBOZE INMO3BOJISIET B PacyeTax yYUTHIBATH BIMSHUE BBICIIMX THUIIOB BOJIH Ha
MIPOLIECCH] B3aUMOJEHCTBHS JEKTPOHHOro myyka 1 OM BonHbl. Ha ocHOBaHMM aHaiM3a 4acTOTHBIX
XapaKTEPUCTUK, PACCUNTAHHBIX C YYETOM BBICIIMX THIIOB BOJIH, CIIEAYET BBIBOJ, YTO JUISl KAUECTBEH-
HOU OIIEHKH TOJIOCOBBIX CBOMCTB JIEB Ha BOMHOOOpa3HO M3OTHYTHIX MPSIMOYTOJBHBIX BOJHOBOJAX
MOYKHO IIPOBOJAUTBH PacyeThl MO MOJENH C HCIOJIB30BAHUEM SKBHBAJIECHTHBIX YETHIPEXIIOIIOCHHUKOB.
OpHako 171 KOMUYECTBEHHBIX OLCHOK XapaKTEpPUCTHK NpuOOpoB (BeixomHoi momHocTH, KII) B
MWIJTIMETPOBOM M CYOMUJTMMETPOBOM JHaNa30Hax IJIUH BOJH HEOOXOIMMO B pacdyeTax yYUTHIBATDH
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BBICUINE TUIIBI BOJH, TaK KaK OTHOCUTEIbHAs morpemHocts B onpenenenun KIIJI u BrIxonHo# Mor-
HocTH MokeT gocturath 10-30%.

PesynpraTel onTtuMmzanmu mokaseBaioT, uyto JIBB nHa BUIIB B MuHmMMeTpoBOM U
CyOMWZTIMETPOBOM JMalia30HaX JUIMH BOJH MOTYT MMETh PaCUCTHHIH KO3(DPUIIMCHT YCHUIICHUS I10
MOIIHOCTH K » =15-35 nb, monocy uacror ycunenus 10-40%, BoixogHyio mourHocTh 1-20 BT (c

YUETOM BIIMSIHUS BBICIIIMX THIIOB BOJIH Ha MPOLECCH B3aUMOJICHCTBUS 3JICKTPOHHOTO Mydka u OM-
BOJIHEI).

ELECTRODYNAMIC CALCULATION IRREGULAR TWT ON THE WAVY BENT
RECTANGULAR WAVEGUIDE OF MILLIMETER AND SUBMILLIMETER
RANGES OF WAVES LENGTHS

A.V. AKSENCHYK, LF. KIRINOVICH

Abstract

The electrodynamics method of calculation irregular TWT on the wavy bent rectangular
waveguide is formulated. Frequency characteristics are calculated and the estimation of influence of
the higher types of waves on frequency characteristics and processes of interaction of electron beam
and electromagnetic waves in a millimeter and submillimeter ranges of waves lengths is spent.
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