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N3JIYYEHUE 3JIEKTPOHOB B KNIMHOTPOHAX
PU OCAKIEHUHA HA IOBEPXHOCTH 3AME/JIJISAIONIEN CUCTEMBI

A.A. KYPAEB, B.B. MATBEEHKO

Hocmynuna 6 pedaxyuro 9 ansaps 2019

AHHOTaIII/IH. HOKaBaHO, UTO IpHU PaACUYCTC KIMHOTPOHOB CICAYCT YUUTHIBATH MU3JIIYUCHUC JSJICKTPOHOB,
OCAKAACMBbIX Ha IMOBCPXHOCTH 3aMeHHﬂIOHICfI CUCTCMBI. HpI/IBGZ[eHBI (l)OpMyJ'H)I Ee, H‘P MOJIHOI'0 HU3JTy4YCHUS
OJICKTPOHA B HEPCIIATHUBHUCTCKOM BAPUAHTEC KIIMHOTPOHA.
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Abstract. It is shown necessary taking into account the clinotron electron radiation while running into the
surface of slow-wave structure. The formulas Ey, H, of the total clinotron electron radiation for the
nonrelativistic version are presented.

Keywords: clinotron, electron radiation, slow-wave structure.

Doklady BGUIR. 2019, Vol. 119, No. 1, pp. 99-101
Clinotron electron radiation while running into the surface of slow-wave structure
A.A. Kurayev, V.V. Matveyenka

BBenenue

Baxnoe mecto B anektpoHnke KBY (kpaiiHe BBICOKMX YacTOT) 3aHUMArOT KIMHOTPOHBI [1].
X 0co0eHHOCTh COCTOMT B TOM, YTO JJIEKTPOHHBIM MOTOK OCA)XXHBAETCS MOJ OCTPHIM YIJIOM
Ha 3aMEJISIONIYIO CUCTEMY B 00JacTH B3auMoaeicTBusA. OTo naet Bo3MokHOCTh B KBY amamasone
NpUOJIN3UTEG TOCIOWHO SIEKTPOHHBIM MOTOK K TMOBEPXHOCTHOW BONHE 3aMEMJISAIOMICH CHCTEMBI.
Bnarogaps aToMy 3 QekTHBHOCTS KIMHOTPOHOB pe3Ko Bo3pactaer. OZHAKO CYIIECTBYET €lle OIWH
JOTIONTHUTENBHBI MEXaHU3M YIy4lleHus 3()(EeKTHBHOCTH KIMHOTPOHOB — HW3JIYUEHHE DJICKTPOHOB
IIpH OCAKIECHUU Ha METAJUIMYECKYIO TOBEPXHOCTH 3aMEUIAIONIEH CHUCTEMBI. DTOT MEXaHHU3M paHee
He paccMaTpuBasicsi. OH COCTOMT W3 [UIONBHOIO H3JIYYEHHsS OJIIEKTPOHA M €ro M300pa)KeHus
W M3JIyYCHUs, BO3HUKAIOUIETO MPH AHHUTWIALIUHM 3apsja M ero HM300pakeHHs: Ha TOBEPXHOCTH
Merajsia (MM BHE3aIHOW OCTaHOBKE JJIEKTpOHA). B HacTosimieM cooOlieHNHn B HEPENSTHBUCTCKOM
npuOIKeHUN JAaHbl GopMyasl £y H, OIHOTO U3IIydeHUs JIEKTPOHOB B KIIMHOTPOHE.

Cxema pacyera u3Jy4eHHus 3JIeKTPoHA H popmyna nias Ey H, n3irydeHns

Bynem paccmaTpuBaTh MOJHOE M3TYyYEHHE 3JIEKTPOHOB B KIMHOTPOHE B HEPEIATUBHUCTCKOM
NpUOJIMKEHUH, TIOCKONBKY O3TH NPUOOpHI HE OTHOCATCS K PENSTHBHCTCKHM (YCKOpSIOIIee
HanpsDKEHUE 3JIEKTPOHHOIO TMy4YKa Vo HE MPEBBIAET HECKOJIbKMX KHIOBONBT [1]). DT0 mo3Bosser
paccUMTHIBaTh M3IIyYEHUE IEKTPOHOB B IBIDKYLIEHCA C IMPOMOIBHOM CKOPOCTBIO BIIEKTPOHOB V|
cucreMe KoopauHaT. B aToii cucteme (pUCYHOK) MMEETCsl TOJIBKO OJHa HOPMaJibHas K MOBEPXHOCTH
MeTajyla CKOPOCTh 3JIEKTPOHOB M HM300pakeHus tv, u xv,. Touka HaOmogenuss M ompenemnsiercs
MEpUIHAHHBIM YTIIOM 0 U paJnyC-BEKTOPOM 7 .
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Puc. 1. [TonoxxeHus 3meKTpoHa (-e) U ero n300paXkeHust (e€); UX CKOPOCTH: —V, U V,, ' — pajinyc-BEKTOpP TOUKH

Ha6J'IIO,I[GHI/I$I H3T1YYCHUA MBs zmmxymeﬁcx CO CKOPOCTBIO V., CUCTEME KOOpAUHAT

Uznydenne o0oMX BHIOB XOPOIIO M3Y4eHO [2, 3], ¥ B HEPEISATUBUCTCKOM BapHaHTE MO
MOJTHOTO W3Ty4eHHs MpeACcTaBistoTcs B Buae (B cucteme enquaun CI'CD):
: — jkr
ev, sinfe™’
£, =, =S sin0e” M

nc? r

31ech e — 3apsi AIEKTPOHA 110 MOJYIII0, ¢ — CKOPOCTb CBETA B IIYCTOTE, k= / ¢, ® — yriaoBas
4acTOoTa U3ITyYeHHUS.

3aMeTHM, 4TO B HEPEISITUBUCTCKOM Ciydae 00a BHIA W3Iy4eHUs (IUIOIBHOE U CBSI3aHHOE
C MCYE3HOBEHHUEM 3apsi/ia) UMEIOT OJJMHAKOBBIN BKJIaJ B hopmyiie (1) s moneit u3mydeHust.

[Ipy wucmonp30BaHMM B MOACIUPOBAHMHM KIMHOTPOHA METOAA «KPYMHBIX YacTHID»
B hopmyiie (1) ciiemyer 3aMEHUTH 3apsif ANEKTPOHA e Ha 3apa] Ag; «KpYITHON YaCTHLIBD».

WnTerpansHoe u3MydeHHE MOXKET OBITh PACCUUTAHO MJIsI KOHKPETHOH KOHQUTypanuu

U pOKMMa KJIMHOTPOHA TPH M3BECTHBIX (ha30BBIX TPAECKTOPHUSX AJIEKTPOHOB (Wi I =1, N «KpymHBIX
YacTHI») B IpuOOpeE.

3akjIoueHmne

I1 HWBCICHHBIC (DOPMYJIBI OJIA Ee H, MOTyT OBITH UCITOIE30BAHEI I KOPPEKIHUHU IIPOBOIUMBIX
¢
pacucToB KOHCTI)YKI_II/Iﬁ KIIMHOTPOHOB. Oco0br1it HUHTECpPEC TMPCACTABIACT H3YUCHHC BJIIUAHUA
MPUTTOBCPXHOCTHOI' O U3JTYUYCHUA 3JICKTPOHOB HA ITYCKOBBIC PC)KUMBI KIIMHOTPOHOB.
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