II. Постоянный электрический ток
Лекция 6.
6.1. Закон Видемана-Франца
[image: image1.png]Ilpupoaa HOcuTeJEll TOKa B MeTaJjiax

Hocurenu ToKa B MeTaiAnaxXx — CBOOOAHEIE dJNEeKTDPOHEI (9JIEKTPOHBI, ¢1abo
CBsI3aHHBIE ¢ MOHAMY KPMCTANNIMYECKOHU pPellIeTKU MeTaxia). JTO IpeacTaBie-
HWE OCHOBEIBAETCS HA 3JIEKTPOHHON TeoPHY HPOBOAVMMOCTY MeTaJuIoB (paspa-
G6orana [Ipyze u JlopeHueM), a Tak)Ke Ha psafe KIACCUYECKUX OUBITOB, MOJ-
TBEPKIAIOIINX €€ IOJIOMKEeHW.




[image: image2.png]Hocureau Toxa H TenJOThl

Merannael 061a5a0T KaK OONBINOH 3A€KTPONPOBOAHOCTLIO, TAK W BBLICOKOI
TENAOIPOBOAHOCTELIO. ITO 00BACHAETCH TEM, UTO HOCUTENAMY TOKA M TEIJIO-
THI B METaJJIaX ABJISIOTCS OOHU U Te JKe 4acTHnhl — cBOOOJHEBIE DIEKTPOHEL,
KOTOpEIE, TIEpeMelasch B METaJJe, IEPEHOCAT HE TOABKO dAEKTPUIECKUH 3a-
PSR, HO ¥ HOPUCYINYIO MM DHEPrUi0 XaOTUHECKOro (TEemI0BOro) ABYIIKEHWJ,
T. €. OCYII[ECTBIAIOT TEPEHOC TENIOTHI.

3axon Bugemanma—®Ppanna

OTHOIIeHYEe TENNONPOBOHOCTY K YASRLHOM NPOBOAUMOCTY O4 8CeX Memaa-
2108 npu 00HOIL u Mol e Memnepamype OGUHAKOBO W YBEIUYUBAETCS OPO-

HOPIVIOHANBLHO TEMIIEPATYDE ([3 =3 (g)z) .

[A — xoadduIKeRT TEenIOOPOBOXHOCTHU Y — yneJIbHas NPOBOLUMOCTD; e — 3a-
DPAX d7eKTpoHA; kB — nocTosHHasA BonbnMmana]




6.2 Работа выхода электронов из металла
[image: image3.png]Pa6ora BBIXOOA

Boamomusbie

HawnmeHb1Ias 9HEprus, KOTOPYIO HYKHO 3aTPATUThH A YAAJIEHW 9JIEKTPOHA
U3 MeTajula B BAKYYM.

NIPHYUHBI HANMUYUA paGOTH BbBIXOOA

o Eciau sneKTPOH 1m0 KAKOH-TO HPUUMHE yIalseTcs U3 MeTajia, TC B TOM
MecTe, KOTOPOE dNEKTPOH NMOKWHYN, BOSHHKAET M3GBITOUHBINA MONOKUATEND-
HBIH 3aPAJ ¥ 9IEKTPOH IPUTATHBACTCA K UHAYIUPOBAHHOMY MM CAMUM IIOJ0-
SKUTENBLHOMY 3apsigy.

¢ OrgennHbIe 5IEKTPOHEI, IOKWUAAA METAJNA, VEANAIOTCA OT HEro Ha paccrod-
HYIST HOPSAAKA ATOMHEIX M CO3HAIOT TEM CAMBIM Haj HOBEPXHOCTHI0O METaNNa
«dEKTPOHHOE 00/1aK0», NIOTHOCTE KOTOPOTO GBEICTPO YOBIBAET C PACCTOSHHU-
eM. 9T0 06JIaK0 BMECTE ¢ HAPYKHBIM CJI0E€M IONOKUTENLHBIX UOHOB PeIleTKy
obpasyer deoiinoil snexmpudeckuil ¢aoil, Toxe KOTOPOroc NOLOGHO OO III0-
cKoro KoHgeHcaTopa. TonmuHa 9TOro ¢jIos paBHAa HECKOJIBKUM MeXXaTOMHBIM
paccroaruanm (1071°—1072 ). OH He co3aeT dAEKTPUUECKOrO OJIA BO BHE-
IIHEM NIPOCTPAHCTBE, HO NMPEIATCTBYET BHIXOAY CBOOOJAHBIX DIEKTPOHOB M3
MeTanina.

Eauununa pa6oTsl BHIXOIA

1 5B (anexTpPOH-BOABT; 8HECUCMeMHAR eJuHUYA) PaBeH pabore, coBepIiae-
MO CMJIAMY T0JId DY ePEeMEIIeHUY dJieMEHTAPHOrO 3apsAia (3apsaa, paBHO-
ro 3apsAgy SAEKTPOHA) IPH NPOXOYKISHMY UM PASHOCTY NOTEHMAaNoB B 1 B:
15B=1,6-10"19 IIx.

Pa6ora BeIX0a 3aBUCHUT OT XEMUYECKOM NPUPOILI METALIOB ¥ OT YUCTOTHI UX
TIOBEPXHOCTY B KONeONeTCd B IpefieiaX HeCKONbKUX dNEKTPOH-BONLT (HATIpH-
mep, Yy xanusa A = 2,2 9B, y nmnarunel A = 6,3 3B). Ilogo6pas onpegereHHBIM
00pa3oM MOKPHITHE MOBEPXHOCTH, MOYKHO 3HAYUTENBHO YMEHBIIUTE paboTy
BeIXosa. Hampumep, eciv HaHeCTH Ha MOBEPXHOCTH Boib(pama (A = 4,5 3B)
CclOM OKCHa menouYHo-3eMenbHoroe Mmeranna (Ca, Sr, Ba), To pabora BeIixoza
cHMKaercs no 2 5B.




6.3. Эмиссионные явления 
[image: image4.png]JIeKTPOHHAA DMHCCHA

VicmyckaHWe 3NeKTPOHOB BEIECTBOM I A COOGLIEHHMYM €My B De3yabTare
BHEIIHUX BO3AEMCTBUI DHEPruHy, JOCTATOUHOM Aid IPeogosieHusA paboThl Bh-
xoma.




[image: image5.png]TepMOIAEKTPOHHAA IMUCCUA
HcnyckaHue 3JIEKTPOHOB HATPETHIMY METAJIAMM.

KonneHTpanyvs ¢cBOOOIHEBIX 9JIEKTPOHOB B METANIAaX AOCTATOYHO BBICOKA, TO-
9TOMY jAaKe IIPH CPEJHUX TeMIepaTypax BCAEACTBUE PacupejneneHus dJ1eKT-
POHOB II0 CKOPOCTAM (IO SHEPI¥MsM) HEKOTOPEIE 3JAEKTPOHEI 061aal0T SHEp-
rvaeif, JOCTATOYHOM AN TPEOJONeHUs paboTel BeIxoga. C MOBHIIIIEHUEM TeM-
HepaTypsl YUCIO dIEKTPOHOB, KUHETNUECKAS dIHEPIUs TEIJIOBOI0 ABUKEHUT
KOTOPBIX GoJbIlle Pa0OTEI BEIXOJA, PACTET W SIBJIEHUE TEPMOIJIEKTPOHHOH
OMMCCHUY CTAHOBWTCSH 3aMETHBIM.

PDoTOOAEKTPOHHAS IMUCCHA

OMuccus SNEKTPOHOB M3 METajijia oA AeiiCTBYEM CBETA, a TAKKe KOPOTKO-
BOJIHOBOI'O 9JI€KTPOMATHITHOIO U3RYYEHW (HAprMep, PEHTI€HOBCKOI0).

OcuoBHBIE 3aKOHOMEPHOCTH ITOTO ABAECHUA OYyAyT pasoObpaHbl OIPU PaccMoOT-
peHuu GoToaNEKTPUdeCcKOro aderTa




6.4. Электрический ток в газах
[image: image6.png]OnbBITHOE MOATBEPKACHHUE NPOBOTUMOCTH I'a3oB

T'agsl, TOCKOJABKY COCTOAT U3 HEUTPANLHBIX MOJEKYJH,
Opu HEe CHAWUIIKOM BBICOKMX TeMIeparypax W IPU
IaBlEHUAX, ONUSKHX K aTMOCHEPHOMY, ABAAIOTCS XOPO-
mumy uzonsropamu. Hanpumep, pasopBaB 1enb uCTOY-
Hrka 3JIC ¢ mOMOIbI0 BO3AYIIHOIO 3a30pa (PUCYHOK @),
aMIEPMEeTD NOKA3KIBAET OTCYTCTBUE TOKA B I[€IIH.

T'a3 cTaHOBUTCH MPOBOJHUKOM DNEKTPUYECTBA, €CNY He-
KOTOpas 4acTh €ro MONEKYX UOHUSUDYEmcs, T. €. Ipo-
u3oieT pacmenienue HeATPAJIbHEIX ATOMOB ¥ MOJIEKYJT
Ha UOHEI ¥ CBOGOAHEBIE 9JIEKTPOHEL. s 9Toro ras Haxo
TIOABEPTHYTL AeWCTBUIO uoHuU3amopa. Ecnu, nanpumep,
K BO3JVIIHOMY HPOMEXYTKY HOLHECTH mjams rasoBoi
ropesky (PECYHOK 6) iy O6GNYyYaTh €r0 PeHTIeHOBCKUM
u3nyyeHreM (PUCYHOK 6), TO B O0OHMX CIydasax aMmmep-
METD PErucTpUpyeT TOK.

Homusanua rasos

Bosmomxnbie

Pacmennenue HelTPaNlbHBIX ATOMOB U MOJMEKYJ rasa Ha MOHEL ¥ CBOGOIHEIE

9NEKTPOHEI.

BHAblI HOHU3ATOPOB

CunbHEIA HarpeB (CTONKHOBEHUS OBICTPHIX MOJEKYJ CTAHOBSTCA HACTONBKO
CUJLHBIMY, YTO OHY PACIIENAAIOTCA HA MOHBI), KOPOTKOE 3NEKTPOMArHUTHOE
usnydeHve (ynbrpaduoneTroBoe, peHTI€HOBCKOE U y-U3JNYIeHUA), KOPHYCKY-
RAPHOE U3NYydeHHe (HOTOKY dIEKTPOHOB, IPOTOHOB, O-4ACTHIL) ¥ T. 4.

OHeprua HOHM3ANHUH

OHeprusi, KOTOPYIO HAZO0 3aTPATUTh, UTOOBI W3 MOJEKYNH! (aTOMa) BHIGUTH

9NEKTPOH (ANid PA3NVUHBIX BemecT 425 3B).

IIpouece pexomOunanuu

IIponece, o0pammtulil AOHUSAIIV: TTOJOXKUTENbHbIE ¥ OTPUI[ATENbHBIE MOHEI,
HONOXKUTENbHEIE UOHEI U 9JIEKTPOHBI, BCTPEYAACH, BOCCOSIUHAIOTCH MEXKAY

coboi1 ¢ 06paszoBaHVEM HEUTPANBHBIX ATOMOB U MOJIEKY .





6.5. Самостоятельный газовый разряд
[image: image7.png]CamocrodaTenbHbIil Ta30BBIU pazpan

Paspsg B rase, COXPaHSOUIMICH 1Toche MpeKpaInenus NefcTBUS BHEIHEro
MOHU3ATOPA.




[image: image8.png]Taewmuil paspan

Bosnuxaer npu Huskux gasreHusx. Ecnu k aneKTpoOAaM, BuassHHEIM B CTEK-
JASHHYIO TpyORY AnuHOl 30—50 cM, TPUIOKUTEL HOCTOAHHOE HATIPAKEHUE B




        [image: image9.png]HECKOJIBKO COTeH BOJILT, IIOCTEIEHHO OTKAa4YMBas M3 TPYyOKH BO3AYX, TO IPU
Jasnenuu =~ 5,3+6,7 kIla BosHuKaeT pa3pAl B BIAe CBETSIET0CA USBHINCTOTO
IMHYPa KPACHOBATOrO IIBeTAa, UIVIIEro oT KaTola K AaHO4Y.




[image: image10.png]HcKkpoBoii paspan

BosHuKaeTr npy GONBIIMX HANDAMKEHHOCTAX DJIEKTPHYECKOTO IO
(= 8 - 10° B/m) B rase, HaxozAmeMcs IO JaBIeHNeM IopAaKa aTMochepHOTo.
Wckpa nMeeT BUI APKO CBeTAN[erocss TOHKOrO KaHAaJA, CHOXHBIM 00pasoM
HU30THYTOrO ¥ PA3BETBJIEHHOTO.



[image: image11.png]Ayrosoii pazpsag

BosHukaeT: a) eciu mocje 3aYKUraHMUs MCKPOBOrO paspsja OT MOIEOro Hc-
TOYHUKA IIOCTelleHHO YMEHBINATh PpACCTOAHHE MeKIy 5JIeKTPoAaMHu;
0) MHUHYA CTaANIO UCKDHI, €CJIH 3JeKTpobl (HalpuMep, yrojbHbie) cOIU3UTE
0O COIPUKOCHOBEHUSA, 4 IOTOM Da3BeCTH.



[image: image12.png]Koponnsiii paspan

BosHuKaeT npH BHICOKOM JaBJEHHM B PE3KO HEOJHOPOAHOM II0Jjie BOJIHM3U
3JIEKTPOIOB € GOJIBINON KPUBHUSHOIM ITIOBEPXHOCTH (HAIIpUMepP, OCTPHS).






















