M3BECTHUI

TOMCKOTI'O OPJEHA TPY1IOBOI'O KPACHOTO 3HAMEHU. MOJIUTEXHUYECKOT G
HMHCTUTYTA umenu C, M. KUPOBA

Tom 162 ; 1967

OF MCCJIELOBAHWU PACNPEAEJEHHUSI OCTAHOBUBHIKUXCS
‘ B BEW(ECTBE BbICTPbIX 3JIEKTPOHOB :

K. A. JEPTOBY30B, 0. b. EBAOKHMOB, b. A. KOHOHOB

(ITpeacraBiena HayyHBIM CEMHHApOM (DH3HKO-TEXHHUYECKOTO (haKyJbTeTa)

XapakTtep paJMallMOHHBIX HapyIleHHH B BelleCTBaX OMpeae/saercs
CIIEKTPOM 3JIRKTPOHOB, HH3KOIHESpreTHueckass 4acTb KOTOPOrO MOXKeT OBITb
OlleHeHa 10 pacrnpeJeJeHHI0 OCTAHOBUBILNKUXCS /eKTPOHOB. DopMa U OTHOCH-
TeJbHasd MOJNYUIHPHHA pachpejej]eHuss AaloT CBeAeHUsl O BJAUSHUH MHOrO-
KPaTHOTrO paccesiHUsl M (PAYKTyalldil MOTEpPb 3HEPrHH HA MPOX0XKJIEHHE 3JEK-
TPOHOB B TOJICTbIX CJOSAX BELLECTB.

B nannoii cratbe coobiaerca KOHCTPYKIHUS U HCObITaHue mpubopa IIJIH
CHSITHSA paclpeleseHduss OCTAHOBUBIUMXCA B BellecTBe 3JEKTPOHOB I (x) ot
GeTaTpoHa ¢ HayaJbHOH 3HePrued oT 2 mo 15 mas. [lpuBeneHsl pe3yabTaThi
M3MepeHHH B aJIlOMUHUHU U MeJH.

KoHcTpyKuus neTeKTopa M €ro XapaxTepHCTHKH

Pacnpegenenne OCTaHOBUBILHXCS B BEILECTBE 3JEKTPOHOB HM3MEPSIOCHh
nepemelleHHeM TOHKOH MIacTHHBI HCCJAELyeMoro MaTepuasa — coOuparome-
ro snaektpoaa 1 merekropa (puc. 1) —no raybGuHe HCCAeAyeMOro BelecTBa
nyTeM HapallMBaHHS TOJIUIMHBI TOTJIOTHTENs mepes HUM. 3a coOHPaIOULUM
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Puc. 1. KoHCTpYKUHS AeTeKTOpa OCTAHOBUBUIMXCH 3JEKTPOHOB
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3JEKTPOJOM YCTAHOBJEH OOpaTHBIH paccenBaTesNib H3 HCCAEAYyeMOro Mare-
puaJjia ¢ TOJUMHOH, OOJbIIEeA MaKCHMaJbHOro npobera 3/7eKTPOHOB HCTOU-
HHKAa, YTO NO3BOJISIET CPAaBHUBATh Pe3yJbTaThl U3MEPEHHH C pacueTramu AJs
1i0J1y0€CKOHEUHOT0 MOrJA0THTE 5.

Uro6bl u36€xKaTh BAHSHHSA HOHM3auuu [l] Ha mokasauus mpubopa, BO3-
JyX U3 ero oO’beMa OTKaYuBaJCs.

Jnsi uccnenoranus BeJMYMHBI ONTHMAJbHOTO paGouero naBjeHHs CHATA
3aBHCHUMOCTb MOKa3aHHH npudopa OT AaBJeHHS BHYTPH Hero, IpHBeJeHHast
#Ha puc. 2. KpuBaa moaydyeHa HpH SHEPTrUH 3JeKTPOHOB 7,9 M38 M TOJLLUHE
aJIOMUHHEBOro noryotutens nepel aerekropom 10 mm. Pabouas obaactn
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Puc. 2. 3aBucuMOCTh MOKa3aHuii mpuGopa oT Jas-
JIeHWSI BO3/lyXa BHYTPH HEro B MakCHMyMe pacmpe-
JeJeHHA TPH 3HEPTHH 3J1EeKTPOHOB

nauuHaercsa ¢ nasjaenus 10 =2 mm pT. cT.; HaGAOLaeMoe obpallieHHe 3HAKa
H3MEepsIeMOro TOKa CBHIETebCTBYET O TOM, YTO MPH aTMOC(HEPHOM JaBJIEHHK
nipuGop paGoTaeT B peKUMe KOHJEHCATOPHOH HOHH3ALMOHHOH KaMephl.
TouHOCTH MOJyUeHHS paclnpeneNeHHss OCTAHOBHBILHXCS 3JIEKTPOHOB
3aBHCHT U OT TOJILUHBI cobHpaloniero ajaekTpoaa. C 1enabio onpeae/eHus on-
THMaJbHOH TOJIIKHBI 3/€KTPOJAA MPOBEJEeHO HCCeJOBaHHe ee BJHAHHA Ha
TOYHOCTH CHSTHSI pacnpeneneHusi. Okaszanocb, 4TO TOJIIHHA 3JIEKTPONa
B 2,5% +5% ot cpeaHero moJHoro npobera 3JeKTPOHOB OOecleyHBaeT He-
06X0UMYI0 TOUHOCTb. B zTOM ciyyae, ¢ OZHOH CTOPOHBI, H3MEPSEMBIA TOK
MeeT MPHEMJIEMYIO BeJdUMHY, a C JAPYrod — pacnpejesneHuss CHUMAIOTTS
of ]
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Puc. 3. OxcnepuMeHTaJbHBIE pacnpepeseHus - ocrTa-

HOBHBILUMXCS 3JEKTPOHOB B aJIIOMHHMH TNPH HayaJb-
HbIX 3Heprusax 3,2; 4,9 u 8,1 mas
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Puc. 4. JKCnepHMEHTasbHEIE pacnpejieNieHHs OCTaBIIHXCS 3JEKTPOHOB B MeAH npu
HavyaJbHbBIX sHeprusix 3,2; 4,9 u 8,1 mae
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C MaJoii oWMOKOH 3a cyeT KOHeuHOH TOJILMHBI 3jektpoja d. Ommubka ue -
npeBbIlIaeT cleAyIOUleH BeJHUYUHBI:

n(n— 5
5.2 (x, +d)"— 3 X d 4 1) b St b o

(xl 'Jf'. d"/?)n
rje N — HOpPsAAOK MOJUHOMA, KOTOPHIM MOXKHO aNMpOKCHMHUPOBATb pacnpe-
je/eHre B Mpejesnax TOJILIMHBI codupatoulero sjaexkrpoja. Ilokaszanus npu-
Gopa, JeJeHHble Ha TWILHHY 3JeKTpojAa, OTHOCHAUCH K TJAyOHHe BellecTBa,
COOTBETCTBYIOILEH CpeJHell TOUKe TOJLIHMHBI JEKTPOJa.

Hnast uccieroBaHusl BJUSHUS BTOPHUHBIX 3JEKPOHOB C 3HEPrUSIMU 10
10 k38 mexay cobupawoumum 3aekrpogom (1), dananuem (4) - u o6paTHbIM
paccemBaTenem (2) ycraHaBAMBaJHCb CeTkKu (Ha puc. 1) He mokasaHel, Ha
KoTopbie mogaercsi Hanpsikenue ot 0 xo 10 ka8 uepe3 BBox (5). Bepxuuii
npefes onpeneseH TeM, YTO IOAABJASAIONIEe UYHCAO BTOPHUHBIX 3JEKTPOHOB
uMeeT 3Hepruio B mpepenax 10 ks B uccaeayeMOM jJuHanasode Ha4gajbHBIX
sHeprui [2].

Huxusisg rpaHuna uccaeayeMoro AManasoHa, sHeprui 2 mag, onpeenser-
csi ToJIIMHON mepeanero ¢uianua (400 mx Al), a Bepxusasi — GOKOBBIM pac-
XOXKJIeHHEeM NyYKa 3JeKTPCHOB B BemlecTBe. [Iyuok nmpoxoauT uepes KOJJIH-
MaTop Auamerpom 15 mm; npu GoNbLIMX pa3Mepax 3aMeTHOe YHCJIO paccesH-
HBIX B TMOTJIOTHTENE 3JeKTPOHOB MHHYeT COOHpaIOLUil 3JeKTPOXA, 4YTO OCO-
OeHHO CYLIEeCTBEHHO MJsl BeleCTB ¢ MaJjol mnaoTHocTblo. JlanbHedliee
yMeHbllIeHHe JAuaMeTpa KOJJIMMaTopa HeleJee0o0pasHo H3-3a MaJoCTH
H3MepsieMbIX TOKOB.

Vamepenue Toka coOupalollero 3JeKTpoja MPOH3BOAUTCS YCHJIAUTEEeM
NOCTOSAHHOTO TOKa MHKpopeHTrenoMerpa «Kaktyc» ¢ KoMmeHcaumHueid H3ame-
psieMoro TOKa, TaK YTo YycuauTedb paboTaeT Kak HyJeBoi npubop. Ito
M03BOJISIeT HCKJAIOUUTb OMMOKY 3a CYeT HeJHUHEHHOCTH YCHJIMTeJNsI M HecooT-
BeTcTBUSI ero wkaJj. [Ipumenenne BakyyMHOro (hTOpOnaacToBOro M30J51TOpa
MO3BOJIMJIO HaZleKHO U3MepaTh TokH A0 10 ~!2 a.

SKCﬂepHMeHTaJleble pe3yJdbTaTbl U HX oﬁcy}xneﬂne

[Toayuenne pacnpepnesieHuss 1 (x) OCTAaHOBHBIIMXCS 3J€KTPOHOB jIOCTH-
raercsi HapallUBaHHEM TOJILHHBI MOTJOTHTENS Mepe] AETEKTOPOM H H3Me-
peHueM ToKa C co0Hpalollero 3jekTpoaa npu gadHo# TtogauiuHe. Ilpousse-
JeHbl H3MEDEHHA B aJIOMHHHH M MeaM Npu 3Heprusx 3,2; 4,9; 8,1 mas, pe-
3yJbTaThl NpPEACTaBJeHbl Ha puc. 3 U 4. Bce KpuBble HMEIOT MaKCHMYMubl,
KOTOpble CMEeUlaloTCsl B CTOPOHY MaJblX TOJUIUH TMPH YMeHbIIeHHH 3HEepruu
Y TOPSAAKOBOrO HOMepa BellecTBa, €CJU Jazke TOJIMHA BbipakeHa B eJUHH-
1ax cpelHero AEHCTBUTEJNbHOrO0 npobera 3/JeKTPOHOB HCTOUYHHKA.

s xapaktepuctuku Kpxpo# 1(x) pasymMHO BBECTH OTHOCHUTEJbHYIO
NOJYIIHPHHY: OTHOIIEHHE MIHPHHDI pacnpejesieHusi Ha TOJYBHICOTE K Cpel-
HeMy JedcTBuTesbHOMY Dpobery. Beanuunsl nmonymupun ans Al mpu sHep-
ruax 3,2; 4,9; 8,1 mas coorBerctBenno 0,61; 0,59; 0,57; a i meau Tipu
3HEpTHIX 3,2, 4,9: 8,1 mas coorsercrBenHo 0,63; 0,52, 0,55.

Heo6xoaumo oTMeTuth cllefyiolulee NMpPaKkTHUeCKH BaxkHOe OOCTOSTE/b-
crBo. Kpyrusna cnapgalomieii yact¥ KpPHUBBIX B aJIIOMUHHEH (3aAHHH (POHT)
3HAUUTEJbHO BbIllle, YeM Y KPHUBBIX INPOXOXKAEHHUSI 3JEeKIPOHOB, YTO MO3BO-
JiieT OXKHAAaTh, YTO pacnpeesieHus MOI'yT MOCJAYXKHUTb OCHOBOH AJS onpeje-
JIHHSI 3HEPTrMH MOHOXPOMATHUYECKOro nydka ¢ 6om>meu TOYHOCTBIO, UeM MO
KPHUBBIM NPOXOXKAEHHS. A
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