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JIOBYIIKA C MATHUTHBIMH NPOBRAMN, PACCHUTAHHAA
HA JJIHETEJIBHOE YJIEPRAHUE 9JERTPOHOB

A. H., Hdy6unuwa, J. A. Tpaiinun, b. B, Qupuros

OnmcaHa JAOBYIIKA ¢ MATHATHBIME NPOOKAMH ¢ MPOCTOM CHCTeMON BHEIMHEH MHKeKIAN
«OT DJIEKTPOHHON UYIDKK ¥ BakyyMoM ~8-10-1° xx Hg m BpeMeHeM yaep:KauuA 2IeKTpO-
#0B 710 40 cer. 3aXBaT 3JIeKTPOHOB B JIOBYIIKY OCYINECTBISeTCA OyTeM OBICTPOrO HM3MeHe-
HHS BAEKTPHUECKOTO0 TI0JIA. YCTAaHOBKA IPeJlHA3HAYeHA I NeTalNbHOTO M3YTIeHHA [IHTeI]b-
HOTC JIBMKeHHA OTJeNbHBIX SIEKTPOHOB B MATHHTHOM JIOBYIIKe, & TaKMke I HCCIIenoBa-

HpA TOBeASHUA pep;Rou IIJ1a3MBI.

B pa6orax Pogmorosa |'] m T'm6coma um np. [2~*] mceamemosamocs mim-
TENBHO® yAepkaHue 3aps/KeHHBIX YAacTHI, B MArTHATHOW JOBYIIKe. Hak
m3BectHo |°], ymep:xaHue 9WACTHI[ OCHOBAHO Ha COXPAHEHHH MAarHHUTHOTO MO-
MeHTa YacTHUIBI |, KOTOPHIA ABIseTCAa agnadaTHdeCKUM WHBApHAHTOM IBUKE-
HHIs ©, CIeJ0BaTeJbHO, COXpaHsAeTcsA, BooOIle TOBOPSA, JHUMIL NIPUOIHKEHHO.
B ymomamyTeix Bwime paGorax HaOmopagzach Heagna0aTHIHOCTH {BEIXOJ
9aCTUI[ W3 JOBYIIKHA BCIEJCTBHE MEIJICHHOro M3MeHEeHHS |U) X ObLTH BEIACHE-
HBI YCJIOBWs, HPH KOTOPHIX MOKHO IIPAKTHYecKH Ipedebpedun 9Toit Heaamaba-
THYHOCTHIO, BO BCAKOM CIy4ae IpH HCIOAB30BAHUM JOBYIIKH KaK TepMosaep-
HoTO peakTtopa. Ilpencrasaser mHTepec HanbHejllee Ooliee feTalnHOe H3yde-
HHe [AHTEILHOrO [ABMKOHHA YACTHUI[ B MarHuTHOH jgoBymke. [lomwmo
TePMOSAePHBIX NPHIOKEHUH, Pe3yIbTATHl TAKHX KCCIACNOBAHUI MOTYT UMOTH
sHadyeHne A PU3MKE yCRopuredei (0co0eHHO HeNMHEHHBIX) pafiuaIBmOHHBIX
HOSICOB 3eMJIa | [Ip.

C MeTognuecKoii TOUKH 3peHUd oOmUM B yOOMAHYTHIX paborax [!—*] Geumo
MCIONb30BAHAE TaK HA3LIBA€MOU BHYTPEHHEH WHIKEKINH B JOBYIIKY. JTO 3HA-
YUT, 9TO HCTOUHMUKOM B3apAMKEeHHLIX 4YacTHUI[ ABIAICA PAJUOAKTHBHBIA Tras
MaJsioil mrotHOCcTH. IlperMyniecTBoM Takoro MeToja SBIAETCSA aBTOMATHYOCKMWIA
3aXBaT YACTUI] B JOBYHIKY 0e3 KaKUX-IW00 NOIMOJHUTEILHEIX NPUCITOCOOICHTM.
Oxmako paGoTa ¢ PagMOAKTHBHEIM ra3oM Pe3KO YCIO0)KHAET BKCIepHMeHT, IpH-
BOJIUT K HEKOHTPOIHPYEMBIM YCJIOBHSAM 3aXBaTa M He [03BOJAET IOIYUYATH
IpefenbHbIl BAKyyM, HeOOXOTUMELl [iJig yBeJIUUeHUs BPeMeOHH JKU3HU YACTHI
B JIOBYHIKE.

B macroameii pafore ommcaHa JIOBYIMKA ¢ MATHATHRIMEH NPOOKaM#d ¢ IPo-
CTOI CHCTEeMOIl BHEINHEH HH;KeKIUW OT 3JICKTPOHHON IIYITKH, pacCUNTAHHAsA
Ha pabory ¢ BakyyMoM ~8-1071 uu Hg m Ha Bpemsa ynepraHus 5I€KTPOHOB
mo 40 cer (ycramoska JIH). 9To Bpemsa ompejensercs PacCesiHUEM DICKTPO-
HOB Ha 0CTaTOYHOM Ta3e U YBeJIHUMBAETCS C dHeprueil sneKTpoHoB. MakcmMas-
Hasg sHeprus »inexrpoHoB B JIH moctmraer 100 kase. JlanbHeiimee 3HagHTENb-
HOe yBeIum4eHHWe >HEPTHH 0COGOro CMBICIA He MMEeT, TaK KAK BO3pacTailiee
‘M3TyYeHme HIEKTPOHOB B MArHUTHOM IOJe yMEHBINAeT BpPeMs YIOP:HAHUA,

1. Onucanue ycTaHOBKH

Cxema ycramoskm JIH msoGpaskena ma puc. 1. I'eomerpuueckme paszMepsr
BEIODAaHEI W3 Tex COOGPasKeHHi, 4ToOH YCTAHOBKA OCTABAJNACEH BIIe CpapHu-
TeIbHO Hefodpmoit W yxobHoit B pabote. BHyTpeHHmII pamaMeTp BaryyMEHOM
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Kamepsl pasedH 210 mx, mammEa paGodueii wacTH BAKYyMHOH KaMepHl OKOIO-
1600 mn: MarEuTHOE HOJTE® CO3[ABATIOCH MPHM MOMOIIH ABYX COJCHOHIOB, 0GMOT-
Ka KOTOPHIX CAelaHa W3 MeJHOH TPYOKH, OXJIaKJaeMoi IPOTOYHOH - BOJIO.
Rorgurypanns MarHuTHOro Ioas MOKOT H3MEHATHCA IyTeM IIepeMelrneHIs.
000HX COJICHOMIOB BJOJL OCH JOBYIIKH, a TaKKe HATOKEHHEeM IOIOHUITEIE-
HEIX BUTKOB W JK@JIE€3HBIX IIMMM B Pa3JUYHBIX y9acTKax kamepsl. Tunmumas:
KOHQUIypamus MArHATHOTO II0JIs XaPAKTePH3YeTCA pacCTOSHHEM MeKIY
neHrpaMa Katymek 70 cx W OTHOIIEHWeM MaKCUMANLHOro (IpHGIN3UTeInHO-
B HEHTPEe KaTYyIIKA) W MHUEEMAaJIbLHOTO-
(mocpesmHe MemIy KATYNIKAMH) IO-
Jieif, paBHEIM 2,5 (CM. HIDKe pHuc. 2).

Tluranme MarHUTOB OCYLIGCTBIAET-
CA OT BBIIPAMUTENEH, COOpPAHHBIX HA&
o ) 'TEPMaHMEBBIX [HOAAX MO Tpex(basﬂoﬁ
o 8 4 IByxmoaynepmomHoi cxeMe. TOK Kasm--

JOTO COJIEHOUIA Peryjiupyercsa OTHeldb--
Puc. 1. CxemaTuuecKkmit paspes MarHUT- Ho or Hynsa go 140 a, uro cooTsercrRy-
go#i 7MOBymEKH (B MacmrTabe): I — pagy- ©T MardHTHOMY iIOJIO B HEHTPe CoJe-
yMHASI KaMmepa; ¢ — dlMeKTpoHHas nymka; Houmaa o 25900 s. [na gomorHITEIHHOTO
3 — KOIbIO; 4 — CONGHOMIEL; § — SIEKTPO-  CriIasKUBAHMA TYIHCAUUH MATHETHOTO:
e I?T"(;‘plg; 69""_1‘32'7;3;1%%; 7’1‘3: TOJLS KAPKACKL COSHON0B MBTOTOBICHHI
: K HACOCY u3 naryun TtommmHoii 10 mm. Maxcm-
MalabHbIE ITYJILCAIUN B MEHTPe JTOBYIIKE
: He npeBbpumaioT =+=2-10~* or smauenus:
MAarHUTHOTO IOJMA B 3ToM Mecte. Ilpu KoOHCTPYMpPOBAHEL W M3TOTOBIGHHE COJie-
HomIoB OblIo obpamieno CHENUATbHOe BHUMAaHOEe HA JIOCTH;KEHHE MAKCHMAJIb-
HOIl asmMyTaldbHOH CUMMETPHH MArHWTHoro moias. lsMepenHas asumyraabpHas
acuMMeTpus He npessimana 0,5% B pafoueit obmacrm.

WH:ReKTOPOM B JIOBYIIKY CJY/KATA DJIEKTPOHHAS IIYIIKA C JEHTOIHBIM:
KaTogoM IpAMOTO Harajza Ttuma, ommcamuoro Camoiimosmim [6]. Marcmmann-
Hasg DHEPThs HIEKTPOHOB — 60 k26, MarcumanpHBEIT Tok — 1 a. Oxomo 70%
TOKa TymK:m cokycupoBamo B yrae J°. Ilomaua HampsyKeHHA Ha OYMIKY,
a Takmxe Ha KoAbmo (cM. puc. 1 um pasgenm 2) ocymiecTBIANACH DYyTeM Pa3pANKH -
nuEnii depes tuparpos TIM1—325/16 ¢ mociexyonmuM IOBHIIIEHHEM
HanPMKEHAS UMIYJIbCHREIMA TpancopMmaTopamu, Bee smeKTpuuecKne BBIBOABI:
H3 JOBYIIKH C/leJaHbl C IIOMOMIBI0 CIIAaeB KOBAP-CTEKIIO. .

BakyyMHag oTkauka KaMepsl Npom3Boauiach AHPPY3HOHHEIM HACOCOM
H5C1M ¢ yoyumennsiM $paKquoHAPOBAHNEM Macla W BRIIOYEHHBIM IOCIEm0-
BarenbHo GyctepHpm Hacocom L[BJI-100. Mexay H5CIM m ramepoit mome-
OieHa JBYXCTYIeHIaTas JOBYIIKA CHENMUANBHON ROHCTPYKIHUH, OXIaKIacMast
KATKAM a30TOM, CO CKOPOCTBIO OTKaukm OKoio 150 «/cek. Bece Baryymubier
VILIOTHeHHMS KAaHABOYHO-KIWHOBOTO THUIA ¢ MNPOKIAJKAMI H3 OTOIKEHHOM
mequ M1 rommmmmoit 0,6—0,7 am, IpoTpaBieRdsle B a30THOM Rucmore. Heobxo-
IEMoe JaBjeHHe COCTABIANO OKoJxo 20 ke Ha 1 mm pgmmun ynnotHeHms. Ilocae
peIBaPUTENbHON OTKAUKM cucTeMsl xo jgasienus ~ 1078 mmu Hg paryymmaa
KaMepa m JOBYIIKa mporpesainuch mpm TeMieparype 350° C B Teuenme 12 uac
A o0esra)kMBaHdg BHYTPEHHMX HmoBepxHocrteii. ll3MepeHme BakyyMa Ipom3-
BOJAIOCH YCOBEDPIIEHCTBOBAHHLIM MaHOMeTpoM tuua Baiispaa — Ansmepra.
Ilpepensumiit mocTurnyTeii Bakyym coctasisuri 310710 mu Hg mpm BBRIKIIO-
9eHnoM Hakajie mymkn u okodo 8- 1071 mu Hg B paGouem pexume,
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2. MeTon 3axBaTa 3JEKTPOHOB B IOBYIIKY

VHkexnus 9IeKTPOHOB B JIOBYINKY OCYIIECTBIANACH BAOJL MarHUTHOTO
‘07", uepe3 OfHy M3 LIPOOOK. 3aXBAT HJIEKTPOHOB B JIOBYHIKY: OCYUIECTBIAICT
OyTeM OLICTPOTO W3MEHEHHS DIeKTPHIECKOro IIOJA, : CO3/IaBAeMOro CrIenHalb-
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ABIM DJIEKTpoO7ioM B Popme TOJIOT0 m/IJmH;qpa nuaMmerpoMm 160 mam {momnip,
cM. puc. §).

IIpm orHOCHTENBLHO HECONBOION SHEPTHH qacmq (mo ~100 nae) yIpas-
JieHMe MYYKOM ¢ HOMOINBLI0 HISKTPHIECKOro IMOJg ABIACTCA Oomlee NPOCTHIM 1
YIOOHBIM, 9eM ¢ IOMOM{bI0 MarHUTHOTO moia Y.

OTCYTCTBUE INEKTPUIECKOTo ToisA 3(PQEeKTUBHEI NOTeHNUANT aKCHAIb-
HoTo MBWweHHa 3apssrennoir wactunsl [7] U = pH, npomopmmonamen Mar-
HHTHOMY TIOI0 W WMeeT BHUJ, usobpaskeHHHIX Ha puc. 2. Ilpm BRmOUeHHH
HAIIPSKOHTT Ha KOJbmo IoTéHpmuan npmanMaer sug U = pH, 4+ ep (¢ —
9JeKTPHYECKAH IOTEHIUAT Ha OCH) W MarHMTHAg HPoOKAa MOMKeT KaK OIyc-
KaTeCA, TAK u mogamMathes (pue. 2). Eeam
IpA OLYWEHHOH MArHHTHOH# TPOGKe aIer-
TPOHBI CBOGO/[HO BXOAT BHYTPH JOBYIIKH, TO ,
IpH AOCTATOMHO GBICTPOM mOXBeMe HPoGKH v o
HaCTh DIEKTPOHOB ‘OKa3BIBAeTCA 3aXBAYOH-
moi. o “1 N

[Iymxa uHmexkTHpPOBALA DIEKTPOHBI TOJ >
yraoM 30° K MarHUTHOH CHIOBOW JAWHUA U

yCTaHaBAWBAJAaCh HA TAKOM pacCTOAHHA OT 7 4
MarHATHOH IpoORH, YTOOHI OCHOBHAS 4acTh S 7
6 >—f
U
/\ r U o
»
fﬂ 2,6M 7
Puc. 2 Pnc. 3

Puc. 2. DddexTnBHBI NTOTeHIHAJ MATHATHOK JIOBYIIKA H& OCH:

U= nH; + ep; I — 6e3 smextpmueckoro mong (@ = 0), II —c¢ adex~

TPUYECKHM IIOJIEM KOJbIA; / — MecTO PACIONOMKeHus MYmKH, 2 — mep-

Bag MarHmTHAag InpoOKa, & — BTOpass MAarEMTHAasA upobKa, 4 — MecTo
| PACIONOKeHUA KOJIeKTOPa, J — PacCIoIoKeHne KOIbIA

Puc. 3. CxemaTwaeckuii Buj oCcOWIIOTPaMM ToKa J m mampsoxerus U:

a — HAUpsKeHWe Ha IymMKe 2 W Koabme I; 6 — TOK HA KOJUIEKTOp Ipw

OTCYTCTBHHM HAIPSKCHAA HA KOALIE, BTOpasg HOpPoOKA HUKe IEPBO;

6 — TOK Ha KOJVIEKTOD IpW Iofave HANPsIKEHHA HA KOJIBIO, BTOpas

npeOKa HIKe nepson ¢ — TO JKe, YTO 6, HO BTOpas HpPoOKa IOMHATA
~ (cM. pasmen 2)

9II6KTPOHHOT0 NYYKa OTpaskanack mpobkoii. Oxomo 10% rora mymrm unpm
aTOM TIPOXOAWJIO Uepe3 TPOOKY 3a cueT YriaoBoro pasbpoca. B mpomecce ma-
CTPOIKM CUCTEeMEI BTOpas NPo0Ka OMyCKalach HUKe IePBOi, TAK U4TO BECh TOK,
IpoImeAmuii Yepes MepByI0 IpoOKy, 0043aTelNbHO TPOXOMWI W Uepe3 BTOPYIO
U pPerucTPHpPOBAJICA Ha KONIEKTOPe, KaK 3TO IMIOKA3aHO CXeMaTHYeCKHm Ha
puc. 3, 6. J[[IuTeNBHOCTE TOKA COOTBETCTBOBAJIA MMIYJILCY OTPHUOATEILHOTO
HAIIPAXKeHHs, I0JaBaeMoro Ha KaToi Iymkn (amod 3a3eMieH), W COCTaBIAIA
oxono 20 mrcer (puc. 3, a). IIpubansnrensno depes 10 mrcex mocie BRIOTE-
HOAA OYIIKE Ha KOJBI0 IOJABANCA IONOMKATEILHBIN HUMIYJILC IIATEILHOCTHIO
OKOIIO 2 MKCek ¢ HaIpsKeHHeM NODPsAAKa HampsyKkeHnsd Ha mrymke. Ilpm stom
OPaKTHYECKH BeCh TOK MYIIKA I'POXONNJI- 4€Pe3 KONLI0 BHYTPhL JOBYIIKA

) Apanorm4Has cHCTeMa 3aXBaTa OblIa HCIOJL30BAHA  He3aBHCHMO B [8].
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(puc. 3, 6). B »rux skemepumenTax Tok mymkn pasHancs 0,1 a. Ilocze ma-
CTPOMKE CHCTeMBI IIo OCIIIIOrpaMMaM puc. 3, a, 6, 6 BTopas nNpofKa MOJHIMA-
JIach 10 TAKOil BHICOTHI, YTO0BI TOK, IPOTNYIIeHHbIH KOXBIOM, HE IPOXONMI Ue-
pes Bropyio nmpoGry (pue. 3,2). Torma mpm cnaje HAUPAKEHAA HA KOTBIe (ma
3aHeM (poHTe HMIYIbca) MPOMCXOJHT 3&XBAT JJIEKIPOHOB B JOBYIIKY.

C mepBoro B3riAfla MOJKET IIOKA3AThCA, UTO AuA IPQEKTHBHOro 3axBara
sanHEi (POHT WMITyahCa KOIBIA JOIKeH ObITH OYeHb KODOTKHM — MOPAAKA
BpeMeHH IpojeTa DIeKTPoHa depes JOBYMIKY, 1. e. ~ 1078 cex. Onmako oxassI-
BaeTrcsd, 4To 3TO He TaK. V3MepeHms HoKasaim, YTO IPU YBEJIUICHHH JITUTENb-
Hoctm 3apmmero ponra ¢ 3-1078 cex o 5:1077 cerx KOJAWYECTBO 3aXBAYEHHBIX
DIEKTPOHOB CKONLKO-HHGY/Ab 3aMOTHO HE W3MEHAETCHA, a HPH YBEIMICHHH
mrarenasHocTH 1o 5-107 cer yMeHBIIaeTcs BCEro B JBa pasa. JTO CBA3AHO
C TeM, 4To B TeU4eHHe BCEro BPEMEHHM 3aXBaTa YMCJIO JJIEKTPOHOB B JIOBYIIK®
ocTaeTcd NPHOAM3UTENBHO TIIOCTOAHHBIM M HE 3aBUCANIAM 0T CKOPOCTH
HoTHeMa HepBOif IPOGKM, TAK KAK KOIMYECTBO BBIXOJAIINX M3 JOBYUIKH JJIOK-
TPOHOB KOMIIGHCHDYETCA TAKAM K6 KOJMIECTBOM BXOJAIAX 0T NyIIKM. Ecmm
GBI Ha DICKTPOHEI He JIeHCTBOBAIN HHKAKWE BO3MYINEHUA, TO 3aXBaT MPOMCXO-
Jun 6Bl COBEPIEHHO ONMHAKOBO IIpH JMIOGOH CROpocTH MOXbeMa upobrm. OjHa-
KO B CHIy Hem30e;KHBIX BOSMYINEHH{l B peambHOHl cmcTeMe d(PQeKTHBHOCTH
gaxBara HECKOJBKO Iajaer, Kak 5TO ObLIO OTMEYeHO BBINIe, 3a CYET BHIXOZA
qacTH DIEKTPOHOB CPa3y jKe IOCIe 3aXBara B pPesyJbrarTe NEUCTBHA dTHX BO3-
mymieEnit. Mer BEIGpamm AIHTEXHHOCTD B3a/Hero (QPOHTA MMIYIhCa KOMBIA
5-10~7 cer, 9To peskKo YIPOCTHIO CXeMy INUTAHMA KONbHA 0e3 CHUKeHHS -
(GeKTUBHOCTH 3aXBaTa.

OrMeTnM B 3aKIIOYCHHe, 9TO, WBMEHss DACHOMOKEeHHe IIYIIKM W Hampsa-
JKOHHOG HA KOJbIEe, MOKHO M3MEHATH «I1yOHMHY» 3aXBaTa dJIEKTPOHOB B IOTEH-
OEaNbHyl0 AMy (pmc. 2), T. e. IPOM3BOMBHO M3MEHATH HAaYalbHBEle YCIOBUA

3aXBAaYCHHBLIX 9JIeKTPOHOB.

3. Meronuka HaOIIOAEeHREA

Ha6momenne 3aXxBavyeHHBIX DIEKTPOHOB IIPOM3BOJMIOCH, B OCHOBHOM, IIO
TOKY Ha KOJIEKTOpP, KOTODPBIA IPefCcTaBial co00d KPYriyio CIUIOMHYKI IiIa-
cturry pEamerpom 160 mm (pumc. 1, 2). Ilepeq KommeKTOpOoM IIOMEIIEHBI NBO
COTKH, Ha KOTODHIe IOJAl0TCs DAa3NW4HbIe HANPSKeHUsd (s 3aIHDPaHNd BTO-
PUYHO}l SIEKTPOHHOH SMHUCCHH C KOJIEKTODA K JJIA BHIIOTCHU HY)KHOI COCTaB-
JAIIMEeNA TOKa 4YacTUI M3 JOBYHIKH. OcHOBHO# COCTaBJIAINEH ABIAACTCA TOK
MOIJIGHHEIX DIEKTDOHOB M WOHOB, 00pasyiomuxcs B JOBYIIKe B DPe3ylbTaTe
MOHM3ATIIN OCTATOYHOTO TA3a 3aXBAYEHHBIMI OBICTPHIME 3JeKTpoHaMu. Brige-
JeHHe DIEKTPOHHOr0 WX HOHHOTO TOKA NPOHWBBOAUTCHA OYTeM IONAUM COOTBOT-
CTByIOIEro TMOCTOAHHOr0 HaNpsKeHms Jnbo Ha OfHY H3 CETOK KOIIOKRTOPA,
mubo Ha Koibme. HpoMe TOro, Ha KOMJIEKTOP MET TOK OBICTPHIX 3IEKTPOHOB,
BLIXO/AINEX 4Yepe3 BTOPYK INpPOOKY BCIE[CTBHE DACCESHMA Ha OCTATOYHOM
rase wim mO APYTHM NpUYMHAM. B THOMYHOM peskuMe TOK GBICTPEIX BIEKTPO-
HOB COCTABISAA HECKOJBKO IPOIEHTOB OT OOIIero TOKa Ha KOIJIEKTOD. Peru-
CTpamuA TOKa KOJWIEKTODA HPOM3BOAMIAch U060 HEMOCPEeICTBOHHO OCIIII-
gorpadoM, YYBCTBUTOILHOCTH KOTOPOTO JOCTHraeT 2 Mme/cm TpH BXOTHOM
conporuBaeHun 1 mom, iubGo Uepes HICKTPOMETPAYECKHU YCHIHTEND. Jlna
BAN[ATHI M3MEPHUTENBHBIX IIeTell 0T IPAMQro TOKA IyMIKH B MOMEHT 3aXBara
KOJIGRTOp 3aMBIKaJcsA Ha s3eMio Ha Bpema oxoio 200 xkxcex ¢ MOMOIMEIO 1IO-
aspuzosarroro perne PII-5 (compormBienme m30aAmui KOHTAKTOB =102 om).

JIns HemocpejCTBOHHOro M3MEePeHHs IUIOTHOCTH 3aXBAaUCHHBLIX BIIEKTPOHOB,
a Tarie A HaGMIOeHHma 3a IPOIEccoM KOMIICHCANAW KEHMOIB30BANCA BIIeK-
tpocTarmaecknit 307 [°] uumamEApEYeckoii GPOoPMEI IIOIANEI0 B 200 cm2, pac-
ITOJIOKEHHEL Ha PACCTOAHUE 3 MM OT CTOHKE BaKyyMHOl Kamepsl (pumc.l ).
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4. llpenBapuTeibHble Pe3yJIbTATHI

Ha ycranoske JIH mpomssogmioch H3MepeHne BpeMeHH yaep:KaHma Tyn
OBICTPHIX DIEKTPOHOB ¢ DHEPrheir B HECKOILKO HECATKOB K96 (yMenbIIERTE
KOoIM4ecTBa 3aXBAaYeHHBIX YaCTHI B e pas). sHemareapno obecmeynTh MaKcH-
MAIBHO BOBMOKHO® BPeMsA YAEPIKAHNA BHIEKTPOHOB B JOBYIIK® W, T6M CAMEIM,
MMEeTEL BO3MOKHOCTh M3y4aTh HamGojiee TOHKUe dPPEKTHl IBHKEHAT NX B MAT-
HUTHOM TI0JIe.

3axBaveHHble B MATHATHYIO JIOBYIIKY GEICTDBIE HICKTPOHLI HOHH3VIOT OCTA-
TOYHBIN A3, B pPe3yabTaTe dYero IIPOMCXONHT KOMNEHCANUA WX 005HeMHOTO
3apAfa. ILIOTHOCT: MENNeHHBIX 5IEKTPOHOB, 00pPA3OBABIIMXCA B pPe3yIbTATe
HOHM3AINH, IIPeHefpeKIMO Mala M3-3a MAaloro BPeMEHH yAeD:RaHWUSI UX B JIO-
BYIIIKe.

MakcumanpEoe BpeMs yjep:KaHuA, HaGIIOAABIIOECH B DKCIEPHMEHTAX,
cocrasisier 15 cex npu smeprun suexrponos 20 k26 u Bakyyme 102 yn Hg.

JKCIlepAMeHTalbHBIe PesyJIbTarkl B WHTePBaje SHEPTHH OT D 10 34 kag
n B mHTepBane gaaeHuii or 1077 mo 107 mm Hg npusemensl ma rpaduxe
puc. 4, rae mo ocu abCLUUCC OTIOKEHO
BpeMs B JorapudmuuyeckoM Macmrabe,
a Mo oCH OpAWHAT KOMOMHAOWA, CO-

A

CTaBIeHHAA N3 HKCIEPEMEHTATBHO W3- 99 F x
MEPEHHBIX BeIUTHH: BpeMeHn yaepxa- 5[ X X
Hus (Tyn), oHeprum saexrponos {W), 3 % X T

T
X

AABJIEHUsT OCTATOYHOrO rasa M CpejgHe- LS r X
KBafpaTHdHoro yria 0% Ha KOTOPBIA 4 s
A0IIARHA pAcCeATHCA YaCTHIA, 4YTOOBI
IIOIacTh B 3alPETHBIN KOHYC:

TR IS NTTTI SN S ErE RYTT N WS RTTY, AT STIT FUTY

0 5027 swlt 5 50 190

Leex
A ____TCQR.PTOP ln(Wnae/S,vSS) 1|09
é"zu;s/z Puc. 4. 9xcmepmmentaisibie pe3yiIbTaThl
Ko B MHTepBaje dHepruil or 5 mo 34 ka6 u B
: HHTepBajIe aBIIeHHI =7
JdTta KoMOMHAIUS J0JKHA OCTaBATHCH P JI{OJEQH;I;I HgOT 10 o

HOCTOSTHHON B Pa3TUIHBIX 3KCIePUMeH-
rax. Ee smauenne — 2,2-10~°, ormeuen-

HO® Ha rpaduke NpPsAMOil AWHHEH, GHII0 BEIMHCIEHO COIIACHO [?]. Cpexne-
KBAPATHIHEIN yron 6F BRIYMCIATCA COrIACHO TEOMETPHM MArHUTHOIO IIONS M
YCTOBUAM MHKOKIUA. Tak Kak BpeMs yIePKaHAA Tyy NOCTHTIO 15 Cer, TO MOK-
HO GBLIO B TeueHHe IePBEIX II0LYTOPA — JABYX CEKYH[ VBEeTMIHTh MATHETHOS
[I0JIe B {Ba — TPM pasa, YTO HPHBOAWIO K BO3PACTAHHI) BPEMEHH YIepIRAHUA
BCIE/ICTBHE a/[1afaTHIeCKOT0 HATPeBa 3aXBaYeHHBIX TaCTHIL.

Hpn sneprmm sumextponos 20 xae, BaryyMe 109 mx Hg w ypeanmuenmn
MaruTHOTO XIOJA B /IBa Pasa Tyy Aocruriao 40 cex. B mocaenuem caywae wmeno
KojeGaHnil biaeKTpoHa B JMOBYmIKe focturamo 5-10°, a wmero JaPMOPOBCKUX
oGopotos 10Y. Ilpmsejennoe Bpema ymepskaHms COOTBETCTBYET IO MOPSAIRY
BeJIMYNHBI BpeMEHHU PAacCesHNsA DIeKTPOHOB HA OCTATOTHOM Taze.

Bouapmoit pasGpoc sKCmepuMeHTaJBHEIX TOUYEK, OPUBEeHHBIX Ha rpadu-
Ke, BBI3BAH TeM, UTO M3MEPeHWe BAKyyMa He MOIJio OBITH IPOM3BEIENO ¢ TOY-
BOCTHIO, myurieit gem 50Y.

Benmunna MarmmrHOro mons B meHTpe HpoGKE maMeHsIace or 500 1o
1200 5. [lms mpuBeleHHOro BEIIe WHTEPBATA HHEPHii BIIEKTPOHOB (pue, 4)
napamerp ammagarmanocra (pVH /H, p — mapMmopoBckmiz pagmyc) He mpe-
peiman 0,04. Ilpm ysenrwuenunm sHeprum oIeKTpoHOB HAGIIONANOCH BHAYHTEIb-
HOe COKpalieHwe BpeMeHu yiepskanus. Ilo mpepBapmTelbHEIM JAHHEIM Tpa-
HANA HeajuadatuwdnocTu coorBercrByer 3Hauenuio pVH / H ~0,1, 9ro corma-
CyeTcs IO MOPSANKRY BEIUIWHEL ¢ pesyabratamu [3].
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A MAGNETIC MIRROR TRAP FOR PROLONGED
CONFINEMENT OF ELECTRONS

A. N. Dubinina, L. Ya. Trainin, B. V. Chirikov

A magnetic mirror trap with a simple system for external injection by an electron
gun with a vacuum ~8-10-!° mm Hg and electron confinement time up to 40 sec is
described. Electron capture by the trap is based on fast variation of the electric field.
The arrangment will be used for a detailed study of prolonged motion of electrons in a
magnetic trap and also for a study of the behavior of a rarefied plasma.




