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OMUYECKNN HATPEB IJIOTHON BOTOPOTHOM IIJTA3MbBI

C. I'. Anuxanos, 9. JI. Boapunyes, H. E. Eoncawbaes, B. A. KOPpHUA0G
(Hogocubupcr)

V3ygaercss BOBMOKHOCTH OMUYECKOTO HAarpesa BOJIOPOJHOI IIa3Mbl B KBa3HCTAUMOHAD~
HOM paspsje Ge3 BHeIIHETO MATHATHOTO MO (BpeMs paspsna 180 mrcer, Iymqx = 160 xa).
Tosyuen ycTOfUmMBELA 10716, CBOOOHELR OT IpuMeceit, C TeMIIePaTypOil OKOIO 10 96 @ maoT-
HoeTBI0 24018 cu—3. UncienHbIii pacyer Ipomecca Harpesa CPaBHUBAETCA © 9KCIePUMEH-
TaJAbHBIMA JTaHHEIMHE. 7

B cBA3HW ¢ Pa3IUMIHBEIMEI NPIMEHeHWAMA BEICOKOTEMIIePATyPHOM M [OCTATOYHO ILIOTHOM
IL71a3MBI TTPEJICTABIIAIOT WHTEPEC CHCTeMBI ¢ [FROYIEBHIM HATPEBOM. Ha pamHeil crajui Kccie-
[OBAHHIT IO YIPABJIAEMOMY TePMOSEPHOMY CHHTE3y H3ydalach BOBMO;KHOCTD NPUMEHEHNH
TUIsT 9TOf TeJN KBAa3MCTATEOHAPHOLO PaspsaAna B MPIMBIX U ropouganbupx Tpyorax. On-
HAKO WHTEPeC K TAKOMY CIOCO0Yy HarpeBa ObLI OrpaHMIeH yMeHbIIeHIeM dQHeRTHBHOCTIL
Harpesa ¢ yBeXHUdeHHEM TeMIepaTypsl. B mieanmsupOBaHHOM CIydae — Hpu ydere mOTepE.
TONBKO 33 CUET TOPMO3HOTO M3IYYeHWs BJIEKTPOHOB M IPH OTCYTCTBUN HPOITOIBHOTO Mar-
HATHODO TOJS — TOK OrpaEmueH Bemmyusohl ~ 106 a,
qro cooTBeTCTBYeT Temmeparype ~ 100 s¢. Hpome Toro, ‘_‘—_@::V—
B DKCIEPUMEHTAX [0 MEJJeHHEIM z-IIMHYAM IVIa3MEHHbIM c :
mEYp eme Ha PaHHeil CTajuN HaIDeBa CTAHOBMICH FKEPT- By
BOil MHOTOYHCIEHHHX MATHUTOTTPOAWHAMIYECKIX He- =it '
YCTORUHIBOCTEH. | .~

Tpemnoskennas AnbBeHOM cmcTeMa C «Ta30BOil M30-
gammeiy [1] ABJIAETCH MONBITKON MOJYJYeHNs YCTOHIUBOTO . ‘Ejfz

J

P}

¢ron6a TIIAa3MEL B IpocTeiimell cucreMe z-nmHYa 6es mpo-
TOIBHOTO MAaTHATHOTO mous. ONHARO POIb XO0IOHO 060~ oY y
JOUKN B JAHHOM CJydae CBOJUTCS B OOJbIIeH cTemeH:E K (—-’TK‘?—EHH
YMeHBIMeHNI0 DOCTYTUIeRAs IIPHMeceil CO CTeHOK, Teope- l 0, % y R
THYeCKN He3HAUWTEJHHO YBEINUMBAsS BpPeMs pasBUTHA ~

TUPOMATHUTHEIX Heycroiumsocreil []. OnybankoBanmbe
HKCIIePAMEHTHl IPOBONUANCH ¢ KPATKOBPEMEHHBIM IMPOMyC-
rammeM Towa (&< 107 cex) m He Moram mosToMy pgarb — Pmr. 1. CxemMa yCTaHOBKW
J0CTaTOYHO WHPOPMAIEE 00 yCTOHYMBOCTII TAKOIO pas=

pAna.

W3 mpepBapATeNbHBIX SKCIEPIMEHTOB MOYKHO OLLIO BaKIIOUUTDH, TTO ¢T0s0 IIa3Mbl G
ceueHTeM, OIMBKIM K CEUHNIO KaMephl, MaKPOCKONMIECKN yCTONINB. Taxr Kar paspApm Mpo-
CXOMMI B «TPASHOL TIasMe, TO B AANbHEAMINX DKCIEPHMEHTaX OCHOBHOE BHIMAHIE yie-
JAT0CH CO3AHNIO IPeIBAPATEIHLHO HATPeToll, IOITH ONHOPOAHOIL IO PAANYCY, 4MCTOU BOJO-
PORHOH TIIa3MBL C TeMIepaTypoil Bille 1 ¢ IPH MOMOTIH GBHICTPOrO EMITYJIBCHOTO paspsja.
B mrasmy, 06pa3oBaBuIyocd mocae MPOTeKAHNsI 9TOT0 PaspAa, BBOLIICH OCHOBHO® Harpe-
BAIOMMIA TOK MInTedbHoCcThI0 mopsaaka 100 mrcex. CropocTs HapaCTAHUA TOKA BLIOMpAIach.
TakmM 00pa3om, 4TOOBL IIIa3Ma B OCHOBHOM y/lepyRUBATACH MATHUTHLIM I10JEM co0CTBEHHOT O
TOKA.

[l prapEy OTCYTCTBUS MAKPOCKOMITYECKOi HeYCTONTHBOCTH TIABMEL, BOTPERIL mpeycKa-
3aHIAM Teopuu [3], MO-BAAUMOMY, CIIEIyeT NCKATh B TeX cBOMiCcTBaxX paspsAna B IJIOTHOM ILIAa3-
Me, KOTOPHIME peHeOperaeTca B yIpOIIEHHON MATHATOTUIPOAMEAMATecKOit Moemnn. Mo
HO TIPE[IIOIOATH, 9T0 IPU OHPEJeeHHHX YCIOBUAX HEYCTOMIMBE MOJEL XOT I TPHCYT-
CTBYIOT, HO BCJEJICTBUE HeIMHEHHHX ((eKToB (KOHeIHAS TIPOBOJUMOCTD, MuCcCUIaTHBHbIE:
HPOTeCCH, MBIYIeHNe 1 T. JI.) aMITHTY/la ¥X CYMeCTBeHHO OTpaHMIeHa.

1. Cxema BRCIepHMEHTAIBHON YCTAHOBKE IpefcTaBieHa Ha gur. 1. Pazpsnm ocymecTs-
JANCA B KepaMudecKoii kKamepe I ¢ BHYTPEHHUM [HaMeTpPOM 5 ¢ T BHICOTOM, paBHOI 15 ca.
JTa KaMepa BIPECCOBHBANACH B CTAIBHON MIIMHAD 2, KOTOPBI ABJIAICH 00paTHBIM TOKO-
mposofoM. ONBITHI IPOBOJMINCH B BOOPOAe HPU HAYAJIHHOM [ABJIEHIN 20 mm pm. cm..
Tl pej(BapUTeIHHO IIIA3MY MOMYYANIH U TOMOTIN GHCTPOTO MMITYTHCHOTO PaspAia ¢ TOKOM
100 xa. Jlas ofeciegeHmss MPOBOS Ta30BOTO MPOMEKYTKA HA HEKOTOPOM PACCTOAHNI OT
CTEHOK KaMepHl MCIIOMb30Bacs ciaborounsii paspsaj (0.5a) MesKIY IOTEHIMAILHBIM JIEKT-
POJIOM 3 I MOIBU;KHOM YACTHI0 3a3EMIEHHOT0 DIEKTPOHA 4. Tl onBILKHEEI DIEKTPOJ IPejiCTaB~
AT coBoi cTanbHOM cTep:ReHb auaMerpom 0.2 cm, KOTOPHI B MCXOXHOM COCTOSHUIN HAXO0-
mmncst Ha pacerosanm 0.2 cu or saexrpona 3. CrepskeHb NPHBOJMICA B IBIFKEHNE LI no-
MOII 9IEKTDOJHHAMIUECKOTO (MOLOTKAY 5; BPeMs JBIReHH 7 Mcek. Buuitnsa us pabodeit
KaMepsl, IOJBI/KHEIN DIEKTPOJ B KOHEYHOM TOJMOMKEHMN 3aIyCKAal CXeMy rOTOBHOCTI 6,
KOTOpAas BHIaBajia MHANUUPYIOMIH HMITYJIbC [JIsi BRIOYEHNS OHICTPOrO MMITYJIHCHOTO pas-
pana. B muasmy, 06pasoBaBIIyIoCs IIOCIe IPOTEKAHUA dTOTO paspsja ¢ peryanpyemoi 3a-
mep:EKoit 1o 10 mkcer OT Hadana OHICTPOTO PaspsAa, BBOLUICA TOK faTaper KOHJEHCATOPOB:
(Cy = 151073 ¢, U = 5 #g). CKOPOCTH HAPACTAHNUSA DTOFO OCHOBHOTO TOKA peryampoBasach.

BKJTIOUEHTIEM COOTBETCTBYIONIeH MHIYyKTUBHOCTH L 1 COCTABIANA 5 Ka/Mk cek, & BENMINHA aMm
IJIATYIE TOKa BapbupoBagach Ao 200 xa.
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B sxcmepmMente mpoBORMINCEH: CKOPOCTHAS OTOCHEMKA Paspsja, BpeMeHHas pa3BepT-

Ka CIIEKTPA MBIYYeHWs, NBMEPAIOCh Ta30KMHETHISCKOe NaBIeHNe, IPOOIBHOe DIeKTPIIe-
CKOe II0JIe M KOMIIOHEHTH MAaTrHUTHOTO IOJA.

IToBenenne mmasmenHOro crosba maydasnoch mpm momomm ycragoBrun COP-2M. Crem-

Ka B pesKnMe OoToperncTpaTopa Bejach depes KBapIeBoe OKHO IIONePETHON el KaMepk, a

B PeRMMe «IyIbl BpeMeHn» — depes psajx orBeperuit (d = 0.2 cu) B CTeHKe CTaIbHOTO IU-

Jmmagpa. B mocumennem ciydae KepaMwdecKas KaMepa 3aMeHsIach KaMepoil M3 OpraHmue-

CKOrO cTeksa. B o06omx BHEaX pasBepTKH

7 opuMeHsIca (QUIBTP, MOTIOMAIOMAN Kpac-

& \ W |6 mywo wacts cmexrpa (Gomee 5000 A).

/| /— \ PasBepTra cHeKTIpa BO BPeMEHH OCyIIe-

120 \ 12 CTBIANACH BPAIMAOIIVMCSA JUCKOM C pagnaib-

P

\ HOWI IeJIbI0, YCTAHOBJIEHHBIM HEIOCPEICTBeH-

HO Tlepesi BXOJHOW IIEJNbI0 KBAPIEBOTO CIEKT-
08 porpaga VICII-30. Bpemennoe paspermeHme
g yerauoBrm 0.5 mzcer. ChbeMKa CIEKTpa Besach

L \

B < }\ W3 IeHTpa KaMephl Yepe3 KBapIeBOe OKHO
><\ d =1 cx Ha ad3POPOTOMIEHKY YYBCTBUTEIh-

4/ \

=

40

24 mocrrio 1200 ed. TOCT. CoexrpaibHass 9yB-

CTBHUTEABHOCTh ILIEHKA OIIPEefessiiach IIph
N IIOMOIIM  BOMOPOAHOH M PTYTHO-KBapIEeBOI
0 70 7 ITPK-2M smaMmi, ropAmux B pesKiuMe ¢ M3BeCT-

HBIM OTHOCHTEIHLHBIM DAacIIpefeseHieM W3JIY-
9aeMOil SHePTUU II0 CIeKTPY.

MaraurHoe 1OJNe paspsma  HMcclIenoBa-
JIOCH IPH IIOMOIIN W30JIMPOBAHHLIX OT IJIa3MBI
MAarHUTHBIX 30H/IOB, IPEICTABIAIIMIX co0OMK
MHOT'OBUTKOBBIEe KaTymKku nuamerpom 0.3 cm.
UYTo6B MCKIOIATH BO3MYINEHNE MiIa3MBl 30H-
JaM#, OHH PacHmoJaraJlnch B CTEHKAX Kepa-
MUYeCKOI KaMephl. BRI0OUeHwe HaBCTpeTy
APYT JPYry 30HIOB, PACIONIOKEHHEIX B IIIO-
‘CROCTH, TepHeHIHKYIAPHON OCH KaMepsl, MOBHINATO0 YYBCTBUTEIHHOCT M3MepeHuii n
AaBaJI0O BOBMOKHOCTH CJIeJUTH 32 PA3BUTHEM HEYCTOHIWBOCTell I PafuabHEIM CMEIIeHIeM
TOKOBOTO KaHala ¢ TOYHOCTHIO 10 0.05 cm.

lasoxmuernyeckoe faBlIeHNe M3MEPAIOCH MHEBOMATINKAMI B OPHUCTEHOYHOI 00JacT!H 1
Ha OCH KaMephl BOMMBM diexrpopa. JlaTamkm BMecte ¢ H3MepPUTEeJbHOI anmapaTypoil Haxo-
AHIHACH IIOJ MOTEHUMATOM IIMasMbl IIbesojaTdauk cOCTOAN W3 IMIMHLpA THTaHATA Gapus
nuamerpom 1 cu m BeIcoTOM 0.2 ¢ 7t
AKYCTUIECKHU COTIACYIOMEro JIaTyH-
HOTO CTEP:KHA AAUHOK 50 cum. B

B xomerpykmmm matamka 6nraa 1
yCcTpaHeHa BO3MOKHOCTD MOABJIEHIS
MeXaHWIeCKUuX JedopMariiii, IPUBoO-
JBAIUX K UCKAKEHWI0  HMITYJIbCa
IaBJIEHNS.

IIpoBepra YaCTOTHEIX CBOMCTB
W 9yBCTBUTEJIbLHOCTH  [JaTYNKOB
IPOMBBOAMIACE HA yAAapHOM Tpyoe.

[IpononbHOE aseKTpIIECKOE TTO-
Jie M3MepANI0Ch B IIEHTPANBHON dYa-
«CTH KaMephl JBOMHBIMI INTHIPEBBIMI
UIM  KOJBIEBHIMH  3JIEKTPOJAMII,
YRaJIeHHEIME ADYT OT [pyra Ha ®ur. 3. HempepriBHas passepTka paspsana
paccrosgrme 1 cm.

Tox paspsma perucTpupoBaicsa
KannOpoBamHIM TOACOM POrOBCKOrO, 8 HALPSIKEHIe — IIPU TIOMOII eMKOCTHOLO JeJuTelIs.,

2. Ha dur. 2 mpuBeneHbl KPUBLIE TOKA, HAIPAKEHHOCTH DJIEKTPHIECKOTO IIOTA W MO
Hocrn W = jE, ponnmoii B nuasmy. TOR MPaKTHYECKH 3aTyXaeT B TeUeHle MepBOTO MOLY-
Nepuoya, TaKk YT0 OCHOBHAS JIOJA dHePIrun (9 %0xsc) BRIABIBACTCA 3a IEPBHLA MOJYIIePHON I
€ocTaBisgeT 50% 3amaceHHOI.

Ha COP-rpamme ocaoBHOrO0 paspsua (dur. 3) summa gasza KyMyIALIN 0 pacxosKeHus
YIapHO# BOJHEL IIPeBAaPUTEIHHOIO pa3psa. 3aTeM BHLeH HepaCIINPSIOMNKCS YCTONIMBEIIT
€106 0CHOBHOTO paspsia, 00IacTb CBeYeHHs KOTOPOTO PABHA MPUMEPHO IIOLOBIHE COTeHHs
KaMepHl, 9TO coriacyercsa ¢ 3Q(OeKTHBHEIM cedeHMeM TOKOBOILO KaHala, ONpeeleHHBIM 13
n3MepeHnii fapaennsa. Ha/pbl cBePXCKOPOCTHON KIHOCHEMKI Pa3psjia TakAKe IIOJTBe P/KIAI0T
orcyrcrsue kosnebanmit. IlosBiasiomascsa sarem (mocie 20 akcex) MOITHAS BCIBIIIKA CBE-
YeHHS II0 BCeil KaMepe felaeT jajbHeiillee HaOJO[eHNe TOKOBOTO KAHAJA HEBO3MOKHBIM.

@ur. 2. DIeKTPHIECKHE XapPaKTePHCTHKIL

paspsna (¢, mrcer); p, = 20 mm pm. cm.

Bomopon. 1 — ror I, ka; 2 — mommocTs

W, Meem/cm3, BrIagbIBaeMas B niasmy;

3— HAIPKEHHOCTH HIIEKTPUIECKOTO OIS

E, ¢fem; 4 — mPOBOAVMOCTSL IIIA3MEL
G, mofcm
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3aMeTiM, UTO BGe DKCIePIMeHTaIbHbIe IaHHbe 3/eCh I B QJIbHeHATIEM IPUBEIe Bl L5 BOJ0-
pOJia ¢ HAYANBHEIM JIABJIEHIeM po —= 20 mm Hg mpn OCHOBHOM TOKE I, = 160 ka m TOKe
GBICTPOTO HMITYJIBCHOTO paspsia Ig = 100 #a, ¢ qacrorToit fi; = 500 wey.
AHAJIA3 30HIOBELX M3MEPeHiT A37My TAIbHEEIX I AKCHALLHBIX COCTABIAIONAX HATPSAKEH-
HOCTI MATHUTHOTO TIOJLS TIOKA3aJL, 4TO PaAnatbHbIe CMeIeHNs IJIa3MEeHHOr0 MHypa He Hab-
JIOAIOTCA B TeUeHNe TOYTH BCETO BpeMeri IPOTeRAHIA TOKA, 38 MCKIIOTEHNEM HEOOIBIIHIX
ocmaanmii (Ar ~ 0.2 cm) B Hauase paspsja.
: Ha ocuopanmu COP-rpamMm I 30HTOBBIX uBMepeHIi MOKHO CleslaTh BEIBOT 00 orcyrCT-
B MAKPOCKOMMIECKUX HeyCTORaMBOCTel CTON0a MIA3MEL.

ur. 4. PasBepTa CIEKTPA W3JIyIeHIA BO BPOMEHH,; H, — BOROPOAiHAs JIMANS COpUN
Baxsmepa (4861 A)

OmnTHYeCKIe HCCAeOBAHIS TTOKA3EBAIOT, UTO B HATA/LE paspsaga B CIEKTPe N3JydTeHns
Ha0I0atoTCs JIMHUA BOLOPOAA 1 CILIOMIHO CHEKTP B BUJIUMOI 1 yABTPAQUOLETOBOM 06T~
crsax (6000—2600 A). IlpumepHO mOCTE 90 mrcer OT Hadaia TOKA HAOIOAIOTCS MOIIHAA
BCIBIIKA KORTHEYYMA U JITHITH TPHMeCeil ¢ CTeHOK, HepexopAmIye B masbHeNIeM B JIMHIIT
mormomenws (Gur. 4).

Vi3 m3MepenHuit IABICHNS CIej[yeT, 9T0 B MARCUMYME TOKA TA30KMHETNIECKOe NaBIEHIe
He IOJIHOCTHIO yPABHOBEIIABAETCS MAaTHITHBIM IIOTTeM It yacTIaHO (25 %) yHep:RuBaeTcs CTeH-
KaMI.

TIa OCHOBATHI MONYIEHHEIX JAHHBIX MOAKHO COCTABHTH CIeYIONIYI0 KapTUHY PasBUTILA
paspsana. K MOMeHTY BRIIOUEHW OCHOBHOTO TOKA B KAMepe MMeeTCs IOUTH OfIHOPOiHAs Ha-
CTIYHO MOHM30BAHHAS BOJMOPONHAA IIa3Ma. 3-3a CyMECTBYIOMET0 HEOOIBITIOTO IPA/[HEHTa
TeMIIepaTypEL ¢ CaMOT0 Hadalla paspsjia opMEpPyeTCA TOROBBL KAHAIL, € CedeHneM IIPUMEPHO
PABHEIM HOJIOBHHE CeUeHIs KaMephl. Bauramc SHepTHy B ¢T00e IIIa3MBL OIPeeNAeTCH [0y~
JIeBEIM HAIPEBOM Il MBIyJYeHIeM. JHepPIUs M3IyTeHIs ujer Ha IOJOTPEB XOJONHBIX CJIOEeB
ITa3MEL BHE TOKOBOTO KaHAjJa I HA MCIADeHNe I Harpes BeliecTBa CTEHOK, B MOIB3Y 4Yero
CBUIETeNHCTBYET MMOsIBIIeHIe JUHW mpEMeceil W Bo3pacTaHWe JABIEHIST Ha CTeHKAX Tpu
IIOYTH MOCTOSHHOM CedeHHH IIPOBOJIAIIEro cT0i6a MmIa3ME. BpeMeHHAs 3aBHCAMOCTH MO~
HOCTH, BBOJIUMOII B IIa3MY, OKasarach TaKoit, 9TO PAANYC IIHYPA OCTABAICH MOCTOSHHLIM
B TeueHlle BCETO IIPOIecca IPOTEKAHW A PpaspANa.

3. Jlus mpoBepKH OCHOBHBIX HpeficTABIEHMH O MeXaHM3Me CHIBHOTOYHOTO Ppaspsaa
PaccMOTPUM HPOCTEHINYI0 MOJeh paspsga B MIUIMHPUIECKOil KaMepe pajumyca R dic:
MONB3YS TITHHPAYECKYI0 CHCTeMy KOOP/MHAT, GyeM cuuTarh, 9TO BCe XaApAKTePHCTHKIL
cTon6a IIA3MEL He BABUCAT OT z W @, 8 BABUCAT TOIBKO OT T, 9TO CHPABELINBO LA JJINH-
HOTO CT@NI0a, KOIZA TPUAICKTPONHBIMIL IIPoTeccamMu MOMKHO npeHedpedb.

B jielicTBUTeNABHOCTH 9TO He COBCEM TakK, TOTOMY 47O OTHOIIEHNE JIIMHBEL KaMepbl K pa-
nmycy cronba paBHO IPUMEPHO 6.

BocmoapayeMcss KaHATOBOM MOJEIbI0 Paspsa. O6BIYHO PUHATO [EJNNTDH cTos0 mIas-
MBI Ha ITpOBOJIAIMI Kanan I pajmyca R, ¢ TIOCTOSAHHON TeMIepaTypoil Io pajuycy I OKpy-
JRAIONLYIO0 ero 000I0UKY XOJOJHOTO rasa 2.

T1penIIoIOMKeHne O IOCTOAHCTEE TEMIePATY PEL 0 pajmycy B ITPOBOASAIIEM Kamamxe OI-
paBiano GOJBIION TEIIOMPOBOHOCTLIO.

IIpu 5TOM IUIOTHOCTH TOKA MOCTOFHHR, & pacipejjeieHie TeMIepaTypht T m pasie-
HEA p Tasa LOKa3aHO Ha Qur. o.

W3 omeHEKU PasHOCTH 5JIeKTPOHHOM 1T HOHHOW TeMNepaTyp To mepefiade dHePTHI [4]

Tl 2m;
T —2 3l
T T T Gl
cjefyer, 9710 C JIOCTaTO‘IHOﬁ cTerneHbl0 TOYHOCTH

T, —T=T
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CocraBuM ypaBHeHWe OajaHca dHEPIHH A 060M09KH. CTOX6 IIAZMEL HarpeBaercs
AAKOYJIEBEIM TEITIOM I OXJIA/K/[AeTCA M3IyIeHIeM 1 TeIIONPOBOXHOCTRI0. [1pH HAIINX yeiro-
BUSIX MOITHOCTH II0TepPh TEIIA HA TemJIONPOBOLHOCTH Maja MO CPABHEHHIO ¢ MOTMHOCTHIO
UBJIy9eHHs, O09TOMY TeIIONPOBOTHOCTEI0 000MOUKI MOKHO IpeHe6Gpeus. TarmM 06pasom,
IaBJeHNe B 0G0J0YKe ONpeNeNAeTCss B 0CHOBHOM ITOTIOMEHIEM M3 YIeHS TOKOBOLO KaHaa
M IIOCTYIIIEHIeM BeLecTBa, MCIAPEHHOT0 CO CTeHOR M3/IydenneM. Jlis mpocToTsl Gymem cum-
Tarb, UTO HHEPIUsI M3JIYIeHNA IOTIOMaeTcss B 060I0UKe I ¢ HEKOTOPHIM K0d((HIIeHTOM Y
upespamaercsa B papienme. ITOpANOK BeIMIHHE! 9TOTO KODPOHIMEHTA MOMKHO OLEHWUTH,
CUMTasl, HAUpUMep, TeMIeparTypy obnactd (2) mocrosHHOM. TTPH 5TOM H3MeHeHNe NABJeHMS

A 2.
Pr—PAn A Tl
31ech J — MOTeHNHANbLHAS BHEPIHs NCTIAPEHNSA I HOH3ATIT; Py — THaBjeHme B 0607I09-
Ke; VW, — MOIHOCTD MB/IyYeHNsA W8 TOKOBOrO Kanana. OTciona s KoaduIIeHTa peryIe-
panum mMeeM

,0 7 v pg
ee— “J‘_+ P2 =01
CienoBatenbHO, ypaBHeHNHe GaiaHca DHePIHN HA eJUHIUILY
JJIHBL
g0, 57
E‘d—t (ﬁ[{oz == ﬂ:[l’lz) = ‘2_ P2 Flf— (.I'CROZ === .7‘:]"?12> = ']’Wrn}?lz

3.2)

CocraBuM ypaBHeHme GaliaHca SHePIWH IS TOKOBOTO KaHAa-
1a. Bynem momarars, 9ro mrasMa B KaHAJe ¢ caMOTO Hauaja
IOXHOCTHIO MOHW30BaHA. Tak Kak mposBopmmocTs [5] u mommas
MOIIHOCTh M3JIYYCHUs DPE3KO CHafialoT HpH TeMIlepaType HIKE

friee) Ty =1 96, 10 970 06CTOATENBCTBO MOKHO YIeCTh, alTIPOKCHMII-
PysA KPHBYIO MOIHOCTH H3IydYeHHA QYHKITE

1

R, W T Ts) =0, W, (T'>Ty) = W,

IlmoTHOCTE DIEKTPOHOB B paspse MoOMeT OHTH OKOJIO
108 cx=3 (mexonmsa m3 HavaubHOro mnaBreEma 20 mm pm. cm.),
IO9TOMY HpH Temmeparypax 1—5 96 MaayueHme Tpw peKoMOm-
HauI Ha OCHOBHOIl ypOBeHb MOjKeT ObITh 3amepro. Tax Kak B Ka-
HAJIOBOU MOMeNN TeMIlepaTypa [0 paguycy IIOCTCSHHA, TO BO3-
MOYKHOCTh MCIIONH30BaHUsA yPaBHEHUA IEPEHOCA W3JIYIeHHA HC-
RII0YEHA, 1 II0BTOMY MOMIHOCTB IOTEPH JHEPTMM Ha HBJIyYeHHe yuTeM 0Ooiee ITPOCTHIM
o6pasoM, cumrag, 4ToO Hia3Ma WATYUAET KAK UePHOE Tel0 B WHTepBale gacror v/, v/,
rae k (v) r > 1. TounocTh mpW TaKoil 3aMeHe [OCTATOYHA.

Taxum 06pazom, MOMHOCTH HBIYYEHMSA MORHO 3aIUCATH B BHIE

@ur. 5. Pacmpenenenue

JDaBIeHHUS ¥ TemIepa-

TYpPH B KaHATOBOH MO-
enn

v’ o0
2 (*
We=gp+ e + EZ“.\ &(v)dv + 4nS ey (v)dv (3.3)
s M

3nech & (v) — Pynruusa Ilxamka; &, (V) — CIleKTpalIbHas INIOTHOCTH MOIMHOCTH Jlaii-
MaHOBCKOTO KOHTHHYYMA; &; — MOIIHOCTH TOPMO3HOTO M3JTYUEeHIA; £, — MOIIHOCTH PeKOM-
GUHANIOHEOTO HBIy9eHNS TP ITepexojiax Ha YPOBHH C I'JIaBHBEIM KBAaHTOBBIM YHCIOM, 00Jb-
maM 1.

YpaBHenue GanaHca S5HEPTHU AaA TOKOBOTO KaHAIA

3 dP 5 3 - . s A o7 & A X
o + div <§ PV) + PdivV =divq" (dlv Q=5  W,o=aT ) (3.4)y

HOPOUHTETPHPYEM IO CEIEHNI0, CYNTAA ILIOTHOCTL TOKA IOCTOSHHOI 0 pagmycy U JaBJIeHITe:
COOTBETCTBEHHO IMapabonmaecKmM. Ecmi BpeMms paspsja MeHbIIe BPeMeHW CKIHIDOBAHIIA,
TO, cOrJaceo pabore [6], MosKHO mosaraTh

V ='r = /R,

ITocne mATErpUpPOBAHNS ypaBHeHUe (4) HMeeT BHJ

3 dps 5 1 d(nR? |, 3 d ;
3w+ (gt g ) S G g ey —
I2 I2
= G~ Wkt ;=) 8




C. I. AIUXAHOB, 3. JL BOSPHUHIIEB, H. K. KOHKAIIIBAEB, B. A. KOPHHJIOB 125

Temueparypa mjia3Mbl B TOKOBOM KaHaJe paguyca Rl Onpeﬂ;enﬂe’rcn n3 ycJiaOBHUA
Ry

g n (r) 2mr dr = No
0

_ patepn T R:2 (1)
T p2 anz (t — U)

7 paBHA

I Ty (3.6)

B pacuere 3ajaBayCa [TOJTHBLA TOK, WAMEDeHHBIH MpIL DKCIepuMerTe, ¢dopma KOTOPOTO
J0CTATOYHO XOPOIIO ammpOKCAMIPYeTCSI CHHYCOW0f. Y paBHeHus (3.2) =m (3.5) pemanuch
GICIEHHO. :

KoadunmenT perymepamul v, ompeieeHHbII 13 CPABHEHIL YMCIeHHOT0 PenleHus ©
HKCIIePUMeHTaIBHEIMA [AHHLIMI, DPABeH 0.05. ViaMepeHme KOHIEHTPAIIIT 3IEKTPOHOB HO
IllTapk-2dPerTy BOZMOMKHO TOILBKO B HaTaIe paspapna ¢
OMIMOKOM, IIPeBHIIAINIEN obsrampie 20% BCIEICTBHE T <
Tpaj[ieHTOB TeMIeparypsl I IIOTHOCTH o pajuycy. D ;

Coryacie PKCIEPIMEHTATHHBIX AAHHBIX ¢ PACTeTOM 15 \
jocTHraercs UpH  IUIOTHOCTH B TOKOBOM Kamase / \ 80
9.108 cu~3, uTO IPUMEPHO COBIAnAET CO 3HaYeHIEeM
KOHIIeHTPATAYN JJIEKTPOHOB 1018¢cx~3, WM3MEpPEHHOH II0 / 2
MITapKOBCKOMY yimperuio Hp B Hawaje paspsaga. Ha / ni

Ve Rl Nl L e L R e

@ur. 6. CpapHeHme OKCIEPHMEHTAIBHBIX TAHHBIX 4 A
¢ pacderHsMiT. MaKCAMyM OCHOBHOTO TOKa COOTBET- s
cryer 37 ancer. CIIONIHEIE KpHUBLIe — DKCIepPUMEeH- A== =
TaJIbHbe, TYHKTIPHBE — PaCcIeTHBIE; 1 m 1° — Temue- / s 2
7 ;
7

parypa, 2 2 — [aBieHue Ha OCH, 3 m 3’ — paBieHUe
B IIPUCTEHOTHOU obmacti, 4 m 4 — pEamerp TOKOBOLO
KaHaIa z

a 40 2

7

¢ur. 6 mpuBeIeHbl rpadURA AABISHN p amM, TeMIepaTy phl T, 96 W fuaMerpa I23MeHHOI'0
mHypa D ca, TOTyIeHHbE HPI PACIeTe. Tan ke HAHOCEHE DKCTIEPIMEHTANbILIe IAHHDC.
Pasiuuue DKCIEPWMEHTATIHHO M3MEDEHHBIX I BEIGVICTICHHBIX BEIMUMH JIKAT B Tpefenax
ommGrn sxcrepmmenta (Ap /[ p =~ 20%, AT | T ~ 20%). Kpome Toro, pasimtie pacuera
© PKCTepIMERTOM (0COOSHHO B KOHIe MpOIecca paspsana) Mozer OHTH 06BsICHEHO YIIPOIIe-
HuAMU. B 9acTHOCTH, Y HOJararach [TOCTOSIHEOM, XOTS B JeCTBATENBHOCTH 110 Mepe yBe-
JmueHIS KOHIEHTDATNI IpEMeceil B o6omouKe KodpOUITEHT TOTIOMEHITA W3AYIeHII, &
CIIe0BATEIBHO, U KOd(PPHITEHT perymepaIal yBeInauBaeTcs.

B saxmouenme asropht Omaromapsar I'. V. Bypgkepa 3a BHHEMaHime 1 TMOJIePRRY I
T. C. MeIbHHKOBY — 33 IOMOIIb B CIIEKTPOCKONMYCCKAX IBMEPeHHAX.

Tocrymmna 18 111 1967
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