YciaoBue
Samaua 10.2 DyeKTPOHHBIN Ta3 U HEOJHOPOIHbI MPOBOJIHUK
B kaccudeckoit 9/1eKTPOHHON TEOPUH METAJIJIOB TIPEJIIOJIATACTCS, YTO JIBUKEHUE JICKTPOHOB TTO/1-
YUHAETCA 3aKOHAM KJIACCUYIECKOW Teopuu. B 3To# Teopun 3J1eKTPOHBI IMPOBOJIUMOCTH PACCMaTPH-
BalOT KakK HJIeAJIbHBIN ra3, TAKOH »Ke KaK ujieabHbIil aTOMapHbIil ra3 B MOJIEKY/IAPHOI (pU3nKe, 1
MO TIUHSAIONIAI TOMY K€ YPaBHEHUIO COCTOSHUS MJICAJTHHOIO ras3a.
B y4ebHBIX 11OCOOUSX yTBEPK/IAETCH, YTO TaKas MOJIe/Ib XOPOIIO KAYeCTBEHHO OIUCHIBAET 3aKOHDI
MIOCTOSIHHOT'O TOKA.
B namnoit 3aza1e BaMm mpejjiaraercs HOJYYIUTb HEKOTOPbIE M3 M3BECTHBIX 3aKOHOB IOCTOSTHHO-
ro TOKa B paMKaX MOJIEJTU WJIEATHHOTO 3JIEKTPOHHOTO ra3a W OIMEHUTH KOJUIECTBEHHO BEJTNIUHDI,
UCIIOJIb3yeMble B 3TOH Moje/n. B KadecTBe mcciieyeMoro MeTaJiia BhIOepeM MeJIHBINH ITPOBOJI 110-
CTOSTHHOT'O CEYEHMUS.
YHactp 1. O0IIME XapaKTEePUCTUKU
BonbmuHCTBO 9/IEKTPOHOB B aTOMe KPEIKO MPUBA3aHb! K siapy. OIHAKO B MeTaslIaxX OJWH WIH JBa
BHEIITHUX 3JIEKTPOHA MOT'YT CBODOOIHO CTPAHCTBOBATH 110 BCEMY BEIIECTBY, B TO BPeMsi KaK TsAXKeJIble
HOHBI OCTAIOTCsI OKOJIO (DPUKCUPOBAHHBIX MECT B KPHUCTAJLIMIECKOI perreTke. B Mean B cpegreM Ha
OJINH ATOM TPUXOJUTCH OJUH CBOOOHBIHN 3JIEKTPOH.
1.1. Oupesenure KOHIIEHTPAIAIO 1 CBOOOIHBIX JIEKTPOHOB B MEJIHOM ITPOBOJIHUKE.
1.2. IIpeamnosoxkum, 9T0 3JIeKTPOHBI HAXOSTCSA B TEILIOBOM paBHOBecHN ¢ moHamu perrerku. Ompe-
JIeJIATE CPEJIHIO KBaJIPATHIHYIO CKOPOCTD (U ) XAOTUUIECKOTO JBUZKEHUsI 9JIEKTPOHOB TIPU TEM-
nepatype 1" = 300 K.
1.3. B reiicTBuTe/IbHOCTH, M3-38 KBAHTOBBIX OIPDAHUYECHUII CPEJIHssT CKOPOCTD JIBUKEHUsT CBODOJI-
HBIX 3JIEKTPOHOB cocTapsger (v) = 2,0-10% m/c, T.e. TemnoBoe paBHOBeCHe CBOGOIHBIX 3JIEKTPOHOR
C MOHAMU PEIIeTKHU sBJISETCd IIOXUM Ipub/mKenneMm. HeszaBucumo oT 3HadeHus, Koropoe Bbr
notyunan B 1. 1.2, npumute (v, ) = 2,0 - 10% m/c u onpenenure, Kaxoit Temneparype T, ona
COOTBETCTBYET.
1.4. Oupenenure gapjienne P 3JIeKTPOHHOTO Ta3a IPU TOH TeMIieparype.
Hactp 2. DIeKTpUiecKuii TOK.
PaccMOTpUM MeHBIH MPAMOIMHEHHEIH TPOBOIHIK ITOCTOSHHOTO cedenns S = 1,0 M2, gepes ce-
JeHne KOTOpOro TedeT ToK cuyoit [ = 1,0 A.
2.1 Ompenenure CpesHIOI CKOPOCTH HAIPABJIEHHOIO JBHKEHHs (CKOPOCTD apeiida (Vg )) 971eK-
TPOHOB B ITPOBO/THUKE.
2.2. [locrosgnnag paznocTs noTeHImaaoB U MexK Ty KOHITAMU TTPOBOTHUKA 00ECIIEINBAET CYIIECTBO-
BaHUE CTAI[MOHAPHOTO JIEKTPUTIECKOTO TOJIsT BHYTPH MPOBOIHIKA. OTIpeie/imre MO Ty b HATPSZKeH-
HocTu F 9TOro mnoJid jjid npoBojHuKa JytuHON L = 1,0 M Ipu HAIPSAXKEHUH MEXK/Iy €ro KOHIaMU
U=1,0B.
2.3. CymiecTBOBaHUE CTAIMOHAPHOTO SJEKTPUIECKOIO IM0JIsi O3HAYAET, UITO Ha 3JIEKTPOHBI BHYTPHU
MIPOBO/THUKA JIEUCTBYET IMOCTOSTHHAS CUJIA, TIOJT JIeHCTBUEM KOTOPOI 3JIEKTPOHBI JOJIZKHBI JIBUTATHCS
paBHOYCcKOpeHHO. O THAKO CKOPOCTH UX jpeiida mocrosaHa. OOBITHO 3TO 00bIICHSIIOT TEM, UTO JJIeK-
TPOHBI UCIBITHIBAIOT MHOTOKPATHBIE CTOJTKHOBEHNUS C NOHAMHU PENIeTKN, TePSAs MPU 3TOM CKOPOCTH
JI0 HYJId, CHOBa Pa3rOHAIOTCH, CTAJKUBAIOTCH, TEPAIOT CKOPOCTb W T.JI. B pamkax 3Toit Mojiesm
nosryauTe 3akoH OMa, Jj1d yIacTKa el U OIPEJIE/IUTe CPpeIHee BPeMsl T MEXKLy JIBYMs
Yactp 3. HeomHopoaHablil TPOBOAHUK
p=U £ £,
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3.1. Y49acTrok Ienu COCTOUT U3 JBYX IPOBOIHUKOB OJMHAKOBBIX CEUEHUII M3 pa3HbIX METAJLIOB.
[IpoBoaHUKY COeMHEHBI TIOCIEI0BATE/IHFHO U TOIK/II0YEHBI K HCTOTHUKY OCTOSTHHOTO HAIIPSIZKEHU ST
U = 220 B. IlepBsiii TpOBOAHUK JINHOM [ W3TOTOBJIEH W3 MEJU, BTOPOI IPOBOJHUK JJINHON [o
— u3 koHcranrtana (crutas 60% wvemnun u 40% wnukens). He mapymias obuiHOCTH perenus, OyaeMm
CYUTATH MOTEHIMAJ OTPULIATETHHOIO TIOJII0CA PABHBIM HYJIIO, & IMOTEHITUAJ TOJIOXKUTETLHOTO () =
U. Onpejiesnre OTEHIMAT (0 B MECTe COEJMHEHUSI IPOBOJIHUKOB B ciiydae || = [y = %

3.2. Haiiiiure 3aBUCHMOCTH TMOTEHITUAJIA © U MOJIYJ/sS HAIPSIKEHHOCTU F CTAIMOHAPHOIO 3JIEK-
TPUIECKOTO TI0JIsT BHYTPHU MPOBOJHUKA OT PACCTOSIHUSI OT HAYa/a MEIHOTO MPOBOJHUKA B CJIydae
lh =1 = %
3.3. PaccmoTrpure npoBOJIHUK JIIUHON L, y/ie/ibHOE COTPOTUBJICHIE MaTepraJia KOTOPOro JIMHEIHO
BO3pACTaeT 10 JIJIMHE IPOBOJHUKA OT p; Ha MOJIOKUTETLHOM KOHIIE JIO pPo HA OTPUIATEHLHOM.
Kak u3mensiercst MOIY/Ib HAIPSIZKEHHOCTH 3JIEKTPUIECKOIO 0 B IIPOBOJHUKE B 3aBUCUMOCTH OT
PACCTOSTHIS OT TOJIOXKUTETLHOTO KOHIa poBoaHnka?! Haitanre pacrpeesienne moTeHIAAIA (© 110
nauHe mnpoogHuka. IlocTpoiiTe rpaduk 3TOro pacripeaeieHus.

CHpaBO‘IHbIe JaHHbIe

[Toctosunasa Asoragpo Na = 6,02 - 10?2 mob~!; nocrogunas Boabmvana k = 1,38 - 1
sJIeMeHTapHbI 3apan e = 1,6 - 1071 K, macca smextpona m = 9,1 - 1073! kr;
mioTHOCTh Meqn D = 8,9 - 103 ~3; YAIbHOE CONPOTHUBICHNE Meam p; = 1,7 - 1078 Omem;
YJIeJTbHOE CONPOTHUBIICHNE KOHCTaHTana po = 5,1 - 1077 Om-;

MoJtapHag Macca Meqn M = 6,4 - 1072 XL
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