BBPI)IBHaﬂ IMUCCHUA

YcioBue

3amaua 1. «B3pbiBHasI aMuccusi»

B dannoti 3adavwe Bam npedcmoum uccaedosams A6ACHUA, NPOUCTOOAULUE NPU IMUCCUL (NO-DYCCKU
CUCNYCKAHUUY ) INEKMPOHOE NOBEPTHOCTIBIO MEMAALL (68 OGHHOM CAYUae naamuns). Bam nona-
006AMCA HEKOMOPBLE TAPAKMEPUCTNUKY NAGMUHDL, NPEICMasieHHble 8 Mabiuye.
XapaKTEPUCTUKH TLJIATHHBI.

Oboznauenue Pt
Mousipaasi Mmacca fi, T/MOJIb 195
[LnorHoCTD p, Kr'/M? 21450
YraenpHast TermioeMkocTs ¢, JIx/(kr K) 134
TemtonposoaaocTs K, Br/(M K) 71,6
Temmeparypa nnaBinenns, K 2045
Vienbroe sieKTputeckoe comporusienne v, Om M | 1,1 - 1077

1. KonuenTpauus 3/1eKTpOoHOB. OCHOBHBIMU HOCHTEIAMHU 3apsia B META/LIAX ABIAIOTCA 3JICK-
TPOHBLI. OHeHI/ITe KOHIICHTPaIUIO 3JIEKTPOHOB IIPOBOAUMMOCTHU B IIJIaATHUHE, CHUTad, 9TO OT KazKI0I'O
aToMa B 30HY IIPOBOJIMMOCTH IIepeIes OUH 3JeKTPOH.

Yucno Asorajpo Ny = 6,023 mon L.

2. DyIeKTpUYecKoe IoJie

A5 020 wmobvl dIAEKMPOH, CMO2 NOKUHYMD MEMAAN, HEOOTOOUMO EMY <NOMOUb», CO30a6, HAMPU-
MED, IACKMPUUECKOE NOAE Y NOCEPTHOCTNU U/ UAU NOGHICUC TEMNEPAMYPY MeMaida. B wacmmo-
CAL, 9O MONHCEM. BBIMB IACKMPUNECKOE NOAE, COZ0ACAEMOE CAMUM MEMAANOM, ECAU Y HE20 eCTNb
KaKoti-mo 2AeKmpuMeckuti nomeryuan.

PaccMoTpuM yeTaHOBKY, paboTy KoTopoit Bam mpescrout nccenosarh. OHa IpejcTasiisgeT coboil
MeTa/L/IMYeCKU aHo/ U ILIATUHOBLIM 0obpasel-KaTol, Haxojdluecs B IJIyboKoM BakyyMme. Anoj
3azemiIeH. [loTennuas KaTona OTPUIATEILHEIH I PABEH — (.

ByzeM canTaTh, UTO 9JIEKTPOHBI, BLUICTEBINHE ¢ TIOBEPXHOCTH METAJIIa, CPasy ¥Ke YHOCATCA IJIeK-
TPUYECKUM II0JIeM K aHOJy M HUKAKOIO BJIMAHHS Ha IPOUCXOJAIINE B YCTAHOBKE IIPOIECCHl He

OKa3bIBAIOT.
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Ha moBepxHOCTH ILIATHHOBOI'O KaTo/1a, KaK Obl XOPOIIIO OHA HU ObLIa OTHLIN(OBaHA, BCEr/1a NMEIOT-
¢ MIEPOXOBATOCTU, HEPOBHOCTH, MUKPOBBICTYIIBI. B cilydae HEOOXOMMOCTH, MUKPOOCTPUST MOTYT
OBITH CO3/IAHBbI CIeluaJbHO. PaccMoTpum ogHO Takoe octpue. OHO IpejicTaBisgeT coOOi TOHKYIO
NUJIUHIPUYIECKYI0 UToJIOUKY JutuHoit [ = 500 MM m pajmycom r = 10 MKM, 3aKaHIUBAIONLYIOCS
nosrychepudeckuM OCTpUeM Takoro ke pajuyca r = 10 mxm. K kKaTojy npuioken moreHnuan —p.
[lokazknTe, 9TO MOJYITb HAIPSZKEHHOCTH BOMM3H OCTpUA paBeH I ~ £, rie r - paauyc KpUBU3HEI
OCTpHS.

3. TenonpoBOJHOCTb.

Ecau meno mazpemo mepasHomepro, mo 603HUKAEM NEPEHOC Menia u3 boaee 20pAMuUL wacmel 6
bonee TOAOOHbIE, NPU IMOM NOMOK MENAOMBL (MO eCNB MENAOMA, NEPEHOCUMAA HEPE3 €TUHII-



HYIO TIJIOIIA b 38 €JIUHUILY BPEMEHH ¢ = A%Cit ) onpedeasemes 3axonom Pypve q = —Iﬁ;ﬁ—z, e AT

- PA3HOCTH TEMIIEpATypP B OJU3KUX TOUKAX, PACCTOSTHIE MEXK, 1y KOTOPhIMU Ax, a KO3DPUIUEHT K -
MaK Ha3v6AEMAS MENAONPOBOOHOCTND BEWECMEA. SHAK MUHYC NOJYEPKUBAEM, YIMO MENAO NEPEHO-
cumes om wacmeti ¢ 6oavwet memnepamypoti K wacmam ¢ menvuiet; memnepamypoti. Paccmorpum
OJIHOPOJIHBIN CTEPXKeHb JIJTMHON [, TJIOMAJIHIO TOEPeIHOro cedeHnsd S U TeIIOINPOBOIHOCTHIO K.
3.1. BokoBast IOBEepXHOCTH CTEpKHsI Terion3o/poBana. Ha mepsom Toprie (z = 0) remmeparypa
noJiepkuBaeTcst pasaoii Ty, Ha BropoMm (x = [) T). Haiigure pacupenesnenne temueparypst 1'(x)

BJIOJIb cTpexkHd. V300pa3uTte npuMepHblil rpaduK pacipeiesieHns: TeMIepaTyphl.
|
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3.2. Bech crepKeHb TEIJIOM30JMPOBaH, KpoMe Topia £ = 0, Ha KOTOPOM HOJJIEPKUBAETCSA TeM-
neparypa Ty. Haiiaure pacupesesnenue temieparypbl BIOJIL cTepxKHsd. 300pazure npuMepHbIit
rpaduk 3roit 3apucumoctn. 3.3. IlycTh B equnuie obbeMa CTepKHA B €AUHUILY BPEMEHU BbIIC/IsI-
ercs Terora w (eIg eé MOXKHO Ha3BaTh IJIOTHOCTHIO MOIIHOCTH TEIIOBbIIe/IeHns ). Bech crep:keHb
TEIJION30JIMPOBaH, KpoMme Topiia £ = (), KOTOPBI MOJJIepKUBAETCsI IPU [TOCTOSTHHOM TeMIlepaType
Tp. Tokazkure, 9TO pacupejieieHne TeMIepaTypsl Baoab crepxkua 1'(x) = Ty + 2x(l — 3). Temy
pasra Temmeparypa topua (z = 1) T;7 3.4. Crep:keHb c/IeJaH U3 METaJIa C YIeJbHBIM COMPOTHB-
JICHHEM 7 U 110 HEMY TedYeT TOK ILIOTHOCTBIO j. Bech cTepKeHb TeIIoM30/IMpOBaH, KPOME TOPIA
x = 0, KOTOPBIii MOJJIepKUBaeTcst Ipu MocTostHHON TeMmeparype Ty. Haitqure Temmeparypy Topiia
(r=0) T

4. DMuccus 3JeKTPOHOB.

Bepremcs x naamunosomy obpasyy. Ecau nomenyuan memania ompuyamesvivit, mo 60Ausu no-
BEPTHOCTNU MEMANNG CO30AEMCA INCKMPUNECKOE NOAE, KOMOPOE NOMOALTN. INEKMPOHAM NOKUHYMD
memann. Ilromuocms moka ¢ noSeprHOCMU MEMAAAG 3A6UCUM, OM,

HAIIPSAZKEHHOCTH 3JIEKTPUIECKOrO 110t F 1 TeMieparypbl T, IpUdeM 3aBUCHMOCTD 3Ta JOCTATOTHO
CJIOZKHAsI, HO B MHTEPECYIOIEM HAC JUalla30He HAIPAXKEeHHOCTE 1 TeMIiepaTyp e€é MOKHO allllPOK-
CUMUPOBATH CJIEIYIONIUM 00pa30M

a, T <b

i) = a+k(T—b), T>b

npudeM caMu KO3M@UINEHTH a, b, k 3aBUCIT OT HAIPAKEHHOCTH JIEKTPUIECKOIO 10T

a = ay exp(asF)
b=0b —bFE

k = kyexp(koF)

a; = 2,60-10°A/m? | by = 1983 K ky = 319 A/M*K

az=1,01-10"M/B | by =1,67-10°K-m/B | ks = 9,39 .10 m/B
4.1. Nzob6pasure npuMepHblii rpaduK 3aBUCUMOCTH ILJIOTHOCTH TOKa OT Temieparypbl j(1') mpu
OTCYTCTBUU JCKTPUICCKOTO 10Jisd. Kak m3MeHuTCd 9TOT IpaduK, MPU HAJUYUUNA SJICKTPUICCKOTO
0JIs1?
4.2. K karoy npuIoKumwii OTPUIATEeIbHBII ToTeHnal 1mo abcooTHOM Besinanne pasHblil 50 kB.
OrnpejiesiuTe yCTAHOBUBIILYIOCS TeMIlepaTypy 1) ocTpus IiaTuHOBOM urojiouku. OCHOBaHUE UTOJIOY-
K1 nojiepxkuBaercsd mpu temueparype Ty = 300 K, Bea ocrasmbHag Uroovka TEIIon30MpoOBaHa




(morepsiMu Ha M3JIyUEHUE MOYKHO IpeHeOpeds). CamraiiTe, 4TO SMUCCUST FJIEKTPOHOB IIPOUCKOJIAT
TOJIBKO C TOJTyC(HEPHIECKOTO OCTPUS UTOTKH.

4.3. Eciiu remmiepaTypa OCTpHs JJOCTUTIACT TEeMIIEPATYPbI ILJIABJIEHHUS, TO IIPOUCXOIUT €ro pa3pyIie-
Hre — OBICTpOe ucnapeHne B BakyyM. OnpejennTe KpUTHYECKHN MOTEHITHA Py, T.€. MaKCHMaJIb-
HBIl TIOTEHIMAJ, KOTOPBI MOXKHO HMPUJIOKUTH K KATOJY, YTOOBI €Ilé He IMPOU3O0IIIO pa3pyllieHue
OCTPpUS UT'OJIOUKHU.

4.4. K kaTojly TpWJIOKUIU OTPUIIATE/IbHBIN TOTEHIMA, 110 BeJnanHe paBHbIil ¢ = 130 kB. Yemy
paBHa IJIOTHOCTD TOKa cpa3y rocsie BKodenus? Hafiure BpeMst mocsie BKIIOUeHns, 4epe3 KOTopoe
IIPOM30Mi/IeT B3PHIB UT'OJIOYKH.
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