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HEYCTONYHUBOCTD PEJIEA —TENJIOPA B KOHHNYECKOM YCKOPUTEJIE I1JIA3MBI
P. X. Rypmmyaaaes, 10. E. Hecmepuxun, A. I'. IIonHomapenro
(Hosocubupck)

B mociegnee BpeMs IOSBHIOCH HECKONBKO pador [1, 2], B KOTODPHEIX clellaHa IIONBITKA
YCTAaHOBHTH BO3MOMKHEIE OTDAaHMYEHMS TAKMX I1apaMeTpoB ILIA3MEHHBIX CTYCTKOB, KAaK MX
CKOPOCTbH, INIOTHOCTh W TeMIIeparypa, a TaKie YTOYHUTH COOTHOMICHME Mey HalpasileH-
HEIM JBIKEHHEM I KOJIM4eCTBOM YCKODSeMOI'o BelllecTBa.

TeoperndecKku HalfeHO [3], 9TO IPH CO3AaHUH CTYCTKOB IIa3MBl KaK B KOAKCHAJILHEIX,
TAaK I B KOHMIECKAX CHCTEMaX JO/UKHA BO3HMKATh HeycroidamsocTh Pesnesa —Teitmopa. Ta-

dnr.1a, 6

KuM 06pasoM, caM CII0co0 cO3[aHMsA IIa3MEl COTEPKAT B cebe IPMINHY BO3MOKHBIX HEYCTON-
quBOCTeH, BCIENCTBAE 9er0 M MOTYT IIOABHThCA OTPaHMYEHNs B TAKMX IlapaMeTpax ee, Kak
HAIpaBJIEeHHAsA CKOPOCTh, BPeMs CYIIEeCTBOBAHHA B T. J.
Hmxe coobmaercs 0 IPefBAPHTENbHBIX SKCIEPHIMEHTAX 10 OCHAPYMKEHHIO IHApPOMAr-
HATHBIX HEYCTOHYHMBOCTEHl B KOHMYECKHX YCKODHTEIAX ILTA3MEL
VeTpoiicTBO MCTOYHMKA IITAa3MBl aHAJIOTMYHO ONACAaHHOMY B pabore [4]. BmecTo Hamycka
rasa IPHMeHAJICS IIOBEPXHOCTHEIA NPOGOM 110 M30IATOPY W3 OPraHMYecKOr0 CTEeKJIa ¢ II0c-
JefyomuM BHIOpacHBaHMEeM INIA3MEl B CTEKIAHHY0 TPYOy muamHoi 250 ca. B ommlTax mc-
MOIB30BAJIACH [[BA THIIA KOHMYECKAX MCTOYHMKOB, OTIMIAOIUXCA I'eOMeTPHIeCKHMH Das-
Mepamu (60IbIIOe OCHOBaHMe UX pmamerpoM 40 m 100 wma, a yrox pactBopa ~25°), Ha KOTO-
pHle pa3psKAINCh /IBA COeMHEHHBIX B Iapajiedb KompeHcatopa HBI-II (cymmapmas
eMKOCTh 32 ME@, a MHAYKTHBHOCTL L~10 cum, MakcmManbHOe Hanpsixemme U, = 10 ks,

HHIYKTHBHOCTH CAMOI'0 MCTOYHMKA L1 =23 cM, Le=5/ cm). TOK pas3psama KOCTHI AT BETHIMHEL
~300 ka ¥ 3aTYyXaJI IPAKTHIeCKH B Te9eHNe OFHOTO nepuona (71=6.3 mrcer, T'a="7.5 mxcex).

Ha ¢ur. 1 npegcrasaens gse COP-rpaMMsl cIycTKa, II0y9eHHbe HA PACCTOAHUE 42 cam
OT OCHOBaHMsA KOHYyca ( (a) — CHEMOK IIPON3BefieH depe3 IIeslb, OPUEHTHPOBAHHYIO II€PIIEH-
JNUKYJIADHO IBIKEHMIO CTYCTKA, W 3aXBAaTHBAaeT Bech AMAMETP CTERIAHHOHA TPYOH ~ 10 cw,
(6) — opmeHTanuUs el Ta jKe, HO 3aXBATHIBAETCA TOILKO cepefmHA TPYOHl ~ 3 cat, IpH
saTomMm U, = 10 xe). Ha gororpadun BuiHA CTPYKTYpa CTYCTKA: Bllepe[s ABHKYTCH Ba 9€T-
KAX APHKOCBETAIMMXCA CII0A (HA MAJIOM MCTOYHHKE —OJMH), 38 HUMH — OCHOBHAs 9acTh CI'y-
CTKA, W3Pe3aHHAA IIa3MEHHBIMHA CTPYAMHI, HAIIOMEHAIOMNMU JBYX3aXORHYIO CIIHPAIb.

3Mepenusa NPy IOMOINK I0sica POTOBCKOTO M MATHUTHLIX 30HJOB C JOIIOJIHHUTENhHON
OOMOTKOM JJIsi 3aIMTH OT IOJIell caMOr0 MCTOYHHKA 110KARAIM CYIMIECTBOBAHHE TOKOB KaK
(@'-KOMIIOHEHTHI, TaK M 2-KOMIIOHEHTHl B IepefHell 4yacTé CTyCTKA, JINTEIbHOCTH KOTOPLIX
6nl1a nopsgkKa mepuoma paspama. Ilpm manmbHeiimeM HPOABIKEHHM IJIA3MbI BXOJb TPYOLI
JIATEIBHOCTH 00J1ac1M, B KOTOPOi cyImecTByeT cOGCTBEHHBIH TOK, yBeJInduBaeTcs, OHA pac-
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ILIBIBAETCA, M ILIOTHOCTH IVIA3MBI B Heil Karacrpoduuecku mamaer. CimpaneBuIHse CBETS-
IMUeCA HUTH, PACIIUPASCH BAOND HANDABICHHA NBUWKEHHA (YBEIMIHBASTCA IMAT CIMPAm),
COXPAHFIOT CBOM XapPAKTEPHEL BU| BINIOTH [I0 HCUCBHOBEHNUA INIA3Mbl B BAKYYMHOM 0GBeMe
Hacoca. Ilocie HECKOIBKMX OKCICPUMEHTOB CTAHOBATCS 3AMETHBIMIL CIIMBL IBHIKeHHS cry-
CTKA BJIOJIb CTEK/ITHHOM TPYGHI, Ha CTOHKAX KOTOPOH OTICTNINBO BUJieH TIAT CTIMPATH B pe-
3YyJBTATe OCANICHUS THKENEIX IPUMeced IIa3MbL: Meflu U3 KOPILyca UCTOYHEKA, BOTbpama
OT HOJPKUT AIOMIET0 JIIEKTPORA W yIJIepoja M3 OpreTeka.

Ha ¢ur. 2 mpuBefensl OCHUILIOrPAMMBL «3ATHPAHMAY CHTHATLA ¢ A= S MM (a), araxxe
OTPaKeHHSIH (6) 1 nHTepPePeHNUOHHLIN (6) cUTHAIL (IIalAOMag BOIHA CK .a/lblBACTCS ¢ OT-
PasKeHHOH; (2) — KanubpOBOYHAA CHHY-
conyla 100 xey), MOATBEP:KIAOMAE OITH-
9eCKYI0 CTPYKTYPY cryctka. MoKuO 3ame-

TUTh XOopomryl Koppenammo ¢ COP-rpam-

Moit fur. 1 (6). ObmacTh MaKCHMAIBLHOTO

TOIJIOMIEH s COBIAZAET ¢ MepegHed 9acThio

OCHOBHOT'0 CITHPAJILHOTO MACCHBA CIYCTKA,

a uATepPepPeHNNONHAA KAPTHHA (¢) HINIO-

CTPUPYeT MHATEHCHBHOEe IePHOJMIecKoe me-

peMelIenne OTPAKAIOMUX IPaHAD, IIa3MEI,

KOTODbIe TPOMOTYTHPOBAHEI 60lee B, 4. KO-

neGammamu. IIpy H3MeHeHHH MONAPHOCTH

HanpsKeHus Ha ucTO9HKMEKe Bup CDI'-rpamm

HE U3MeHWJIcA. ABTODHI IIPeII0IaranT, 910

00HapY/KeHHHIl BUJ HEYCTOWYHBOCTH, COT-

aIacHo (3), HOCHT KeNOOKOBHIA Xapakrep.

CanTas pauaibHyI0 CKOPOCTL ABHKCHHA

I71a3MeHHOr0 GPOHTA LIPH MUHYEBAHUK Paz-

pana [4] mopsagra 6-—8.108% ca/cex (mpo-

JI0JIbHAA CKOPOCTh, M3MEPEHHAA HKCIepPH- Dur. 2
MEHTAJIBHO, OKasamack ~107 ca/cex), B

MOMXHO OIpeflelINTh MHKPEMEHT PA3BUTHA KETOOKOBOH HEYCTOMIMBOCTH

v 4.108 cer™1
T\
3neck @ — ycKopeHHe ILTa3MEHHOr0O pOHTa, A — JAIHHA BOMHN BO3MymeRud ~ 0,5 cu,

aT ~ 1 mkcer — BpeMA TOABJIEHUS 0ocOGeHHOCTH Ha KpmBOM Toka [*]. Orcioma BEAHO, 91O
33 BPeMS MPOTEKAHMA TOKa (68 mwrcex) BOBMOKHO 00pasoBaHme 3keoba ¢ MOCTeYIOMUM
ero BpAIIeHHeM M BHTATKHIBAHNEM PH KyMyJIANUE K3 HCTOIHHKA B TPYOY.

Jlanee MOKHO NPEIIOMOAKATD, 9T0 N3-33 HEPABHOMEDHOI CKOPOCTH IlepeMemenns ¢pou-
Ta YIaPHON BOIHEI K MEHTPY MCTOYHMKA CHAYATA MPONCXOAUT KYMyIANUA ee BOIH3M MaJIOTO
OCHOBAHMA KOHYCA — BCHIE[CTBHE 9er0 W MOABIAETCA HePefHssa, JeTKO ¢BeTAMAsAcs, 9acTh
crycrka. TOKOBHI ¢7I0i BPAM /M cOXpaHAeT INPH CBOEM NBIMKEHUM AKCHATBHYI0 CAMMET-
PHI0, a BOBHHKAOIUI KeJI00 MOMKeT ee CYMECTBeHHO HAPYMINTH, [IOITOMY OKA3BIBACTCA
BO3MOKHEIM MOABJICHAE TPOJOTHHOA KOMIIOREHTH MATHUTHOT'O T10JIA (BJ0b BEICOTEI KOHYCA),
KOTOpafg ¥ BHI3HIBAET BpAIleHMWe Keyoba.

CKOpOCTh BpamIeHUs MOKHO ONEHHTHh W3 paGoTsl [3]

eMH |

31180]) m, Z’_L — Macca u IolepedHas CKOPOCTh HOHOB Cr'yCTHA.

Haxmnon cnnpann #a COP-rpaMme ¢ur. 1 (a) XOpomo mofTBepkgaeT 3Ty ONEHKY.

B mociepynomux sKcoepuMeHTAX GbLI0 OOHADYKEHO, YTO PA3BUTHE HEYCTOMIUBOCTH
mof06HOr0 THITA IPUBORKT K 3aMETHBIM ITOTEPAM B CI'YCTKE IIPK er0 IBUKEHUU BI[OJIII; Tp}igbl.
Tak Opy HANPSKEHUH HA HMcTO9HHKe U, = 4 k6 CTyCTOK ¢ INIOTHOCTBIO n > 10'® cu™3 m

BPEMEHHOIl IIPOTAMEHHOCTHI0 ~ 60 mrcex BONM3N WCTOYHMKA Ha paccTosmuu ~ 100 cm
MPAKTAYECKH IIOJIHOCTHIO PasBalMBaercA W Hcdesaer. Pacuer MOKasslBaer, 9T0 HMKAKUMHA
OGBI9HBIMY MEXaHH3MAMH 1T0TePh (paguanbuas quddysusa, TPeHHe O CTEHKH U T. [i.) YKa3aH-
HBI BBIIE Pe3yabTarT He MOKeT ObITh 00BAcHed. B manbHeidmux OKCTIEPHMEHTAX ObLTO0 MC-
HOJIF30BAHO Beflymiee MarHUTHOe T0jle BJOMb HAIPABIeHNUsA [BIMKEHUA CIYCTKA; ero Belndu-
Ha OBU1a ~ 5 Kapcm WM NIHATENBHOCTH ~ 5 mcex. (Tak KaKk KOHWYeCKUH MCTOYHUK MMeJl TOJ-
IUHY CTEHOK (OJIBIIYI0 TONI{MHL CKHHCIOA, MATHHTHOE I0Jle He [POHMKAI0 BHYTPh HErO).
B aToM ciydae GHUIIO OGHAPYKEHO 3HATUTENBHOE YMEHbIIEHNe IoTeph IiasMmsl, X011 COP-
rpamMMbl, NOJy9eHHBE B MarHUTHOM IIONe, NO-TIPesKHEeMY YKAa3BBAlOT HA CIHPATEBHIHYIO
CTPYKTYPY CTyCTKa. .

II;1a3MeHHBIA CIYCTOK IPH CBOEM ABIKOHMM [[aBajl AMaMACHUTHHIN CUI'HAJ, IPH IOMO-
My KOTOPOro Ghijia omeHeHa ero nposogumocts (0~ 3.10'* CGSE).

OmnncaHHble BEIMIE ONEBITH, MO-BHAUMOMY, [IO3BOIAIOT yTBEPHIATh, 9TO 7 MONYIeHUS
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[ITa3MEHHBIX CTYCTKOB C ONTHMAJLHHIMA TapaMeTpaMH HEyCTOHYWBOCTH, BOSHUKAaomMAas B
CTyCTKAX, CYMECTBEHHO OCIOKHAET He TONLKO TPAHCHIOPTHPOBKY, HO W BBOJ WX B pas-
JIM9HbIe CHCTEMBI MAHATHHIX JIOBYIIEK.
Asropsl Bechbma npmsHareasus C. C. Momceesy, B. H. Opaesckomy u P. 3. Carmeesy
3a IUIOKOTBOPHOE OGCYIK[eHNe IOy9IeHHBIX Pe3ylIbTaToB.
IMocrymmna 26 VIII 1963
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IPUDJEKTPOJAHBIE CJON M3MEHEHNIA IIOTEHINAJIA PN NPONIYCKAHNHA
CJIABOT'O TOKA YEPE3 NOHN30BAHHBLIN I'A3

. A. JIwo6umoe
(Mocxea)

B psane pabor (cM., Hanpnmep, [1,2]) s m3MepeHNA 57IeKTPOIPOBOJHOCTH HOHH30BAH-
HOTO Ta3a HCIONb3yeTCs «IIEeKTPORHEIM Merom. IIpm 9TOM K 5lleKTpOfaM, IPAHAYAIIEM C
rasoM, IOBOJNTCA HEKOTOPas Pa3HOCTD IOTEHNNAJIOB 1 110 HAKJIOHY BOIBT-aMIEPHON XapaK-
TePUCTHKE B Hadajie KOOPAUHAT ONPeMIeNIAIT CPefiHee CONPOTHBIeHNEe ra30BOr0 IIPOMEKYTHA.

KCIIEPIMEHTANILHO O0HApYyKeHo [1, 2], 9T0 NIpH MaJBIX TOKAX (MAaJBIX NPUIIOKEHHBIX
HaNpsUKeHHUAX) BOJNBT-aMIEPHAA XapaKTepPHCTHKA MMeeT NPAMONMHEHHHIN ygactok. Ilpm
yBeMYEHNN IJIOTHOCTH TOKA (BOPACTAHMM NPHKIAABIBAEMOM DAasHOCTH TNOTEHIMATIOB)
BOJILT-aMIIEPHAA XapaKTePHCTHKA CTAHOBHTCS CYMIECTBEHHO HeJIWHEeHHONW m HacTymaer pe-
JKUM (HACHIIEHHAY, T. €. PeKUM, TIPH KOTOPOM IIOTHOCTH TOKA IIOYTH HE M3MEHFETcA NpH
yBeIHMIeHAN PA3HOCTH TOTEHIUATIOB HA BJIEKTPOAaxX.

B paGore [!] ykassiBaercs, 9T0 9KCIEPHMEHTAIBHO NOTYIeHHASA BeJIMIMHA TOKA HACHI-
IeHAsA XOPOIIO COTIIAcyeTcA ¢ IPefelbHHIM 3HA9CHNEM INIOTHOCTH TOKA, ONpefieliAeMEIM CO-
orromenueM [!]

. . n.e ( ET \' e
=Jj++is= s | 5| + AT%exp {—W} (1)

3pech 7, — IIIOTHOCTb TOKA TNOJIOKHUTENILHLIX MOHOB Yepe3 HEKOTOPYI0 NOBEPXHOCTH
TIPY yCIIOBHY MAKCBEIIOBCKOIO PACIpe/ielleHus CKOPOCTeH HOHOB, j,— IIOTHOCTh SMHCCHOH-
HOT'O TOKA 3JIEKTPOHOB ¢ IOBEPXHOCTH 3JIEKTPOJla, 3aBHUCAMIAA OT TeMIIePaTypHl IEeKTPOfa
T m paboTHl BHIXOfja Merepmaiia sieKrpopa @.
B sxcmepmmenrax [!] memonb3oBannch OWIMEAPAIECKAE SIEKTPOALI, MOITOMY HAdalb-
HBIl y9acTOK BOJILT-aMIIEDHOH XapaKTePHWCTHKHN OIPefiesisieTcsi COOTHOmeHmeM [!]
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3peck r1, r2 — Pajinycsl BHYTPEHHETO W BHENIHET'O 9JI€KTPOfa, | — JIMHA DIeKTPONia,
I, V — monHBI# TOK B TPWIOMKeHHAasA PasHOCTh IOTEHOWAIOB, R’ — CONpOTHBIIEHHE IIOJI-
BOJAIMAX IPOBOJOB.

B paGore [!] me ykassBaercsl, KakmM 0Gpa3oM HAJAIBHBIA yYaCTOK BOIBT-aMIIEPHOI
XapaKTePUCTAKH (2) IePeXOfuT B KOHEYHHIH ydacToK (1) I B cHIIy Kakux QusmdecKnx cool-
pajkeHHI BeJMINHA TOKOB HACHIIEHWs ompefienserca coorromenneM (1). Ha ¢ur. 1 mpmse-
TeHbl SKCIIEPAMEHTAIIbHbIE TOYKY | NpAMasA ] = j* (npaAMas 1), B3grsle u3 [*]. OTMernM, d9To
B [!] mpmBOAATCA [BA Pa3IMIHLIX 3Ha9eHAA JJA PabOTH BEIXOfa rpadura, MCIONHL30BAHHOTO
B KagecTBe MaTepuaina sneKTpomos: @; = 3.93 ¢ m ®p= 4.01 ¢. IIpsaman 7 ma Qur. 1 B3aTa
m3 pabotst ['] m coorsercTByer @ = @;. OrMermM TarKe, 94TO IPEBeJeHHse Ha ¢ur. 1
9KCIIepIMEHTAIbHEIE TOYKY IOy IeHbI IS IPONIaHOBO-KHUCIIOPOAHON cMecH ¢ mo6aBKoit 0.1,
Kanusa 1pu temneparype miamern 7' — 2100° u masnennn 1 ams.

B paGore [?] nmpuBeier KadecTBeHHHIT BUJ| BOIbT-AMIIEPHOI XapaKTEPUCTHKH, TTOIyIeH-
HOH B pesyibrate 00paGOTKE SKCIEPMMEHTOB, aHANOTHIHEIX paGore [!]. XapakTepro, uro
Ha BOJILT-aMIIEPHOM XapawrtepmctmKe [%2] oTcyTcTByeT y4acTOoK TOKOB HacHINeHHA. Ecim



