2 DJ/IeKTPOHHBII ra3 M HEOTHOPO/IHBIN MPOBOTHUK

VYciioBue

Samaua 10.2 DJyeKTPOHHBIN Ta3 U HEOJHOPOIHbI ITPOBOJIHUK

B kaccudeckoit 9/1eKTPOHHON TEOPUH METAJIJIOB MIPEJIIOJIAraeTCs, YTO JIBUKEHUE JICKTPOHOB TO/1-
YUHAETCH 3aKOHAM KJIACCUYECKON Teopuu. B 3TOi Teopun 3/IeKTPOHBI TPOBOJUMOCTHA PACCMATPH-
BalOT KakK HJeAJIbHBIN ra3, TAKOi »Ke KaK ujeasbHbIil aToOMapHbIil ra3 B MOJIEKY/IAPHON pU3nKe, 1
MOJUUHAIONINI TOMY Ke YPaBHEHUIO COCTOSIHUSI UJIeaJIbHOTO ra3a.

B y‘{e6HbIX J1(0161010)675'¢ YTBEPZKIAa€TCA, 9TO TaKad MOAEJIb XOPOIIO Ka9YE€CTBEHHO OIIMChIBACT 3aKOHBIL
IIOCTOAHHOI'O TOKaA.

B namnoit 3amade BaM mpejjiaraeTcs MOJYyYUTh HEKOTOPbIE M3 M3BECTHBIX 3aKOHOB IOCTOSHHO-
ro TOKa B paMKaX MO/IeJIM UJIeaJIbHOTO 3JEKTPOHHOTO ra3a U OIEHUTH KOJUYECTBEHHO BEJINYUHBI,
UCIIOJIb3yeMbIe B 3TOM Mojiesin. B KadecTBe MCC/IeyeMOoro MeTaJjlia BhIoepeM MeJIHbINA ITPOBOJT 0-
CTOSTHHOTO CeYeHUs.

Yactp 1. O01IMEe XapaKTepPUCTUKU

BosbImHCTBO 971EKTPOHOB B aTOME KPEIKO IPUBSI3aHbl K sapy. OIHAKO B MeTajliaX OJUH WU JIBa
BHEIITHUX 3JIEKTPOHA MOT'YT CBOOOIHO CTPAHCTBOBATH 10 BCEMY BEIIECTBY, B TO BPEMsI KaK THAXKeJIble
HNOHBI OCTAIOTCA OKOJIO (DUKCUPOBAHHBIX MECT B KPHUCTAJLIMYECKOI perreTke. B mean B cpegHemM Ha
OJINH aTOM IPUXOJUTCA OJIMH CBOOOJIHBIN 9JIEKTPOH.

1.1. Oupenenure KOHIEHTPAIIUIO 1o CBOOOIHBIX 9JIEKTPOHOB B MEIHOM IIPOBOIHUKE.

1.2. IIpeamnosokumM, 9T0 3JIeKTPOHBI HAXOSTCSA B TEILIOBOM paBHOBecHH ¢ moHnamu permerku. Ompe-
JIeJIATE CPEJIHIO KBaJIPATHIHYIO CKOPOCTD (U, ) XAOTUUIECKOTO JBHZKEHHsI 9JIEKTPOHOB TIPU TEM-
nepatype 1" = 300 K.

1.3. B seiicTBUTEIHLHOCTH, U3-38 KBAHTOBLIX OT'PAHUYEHUI CPEJIHsAsl CKOPOCTH JIBUZKEHUST CBOOO/I-
HBIX 3JIEKTPOHOB cocTabisger (v) = 2,0-10% m/c, T.e. TemnoBoe paBHOBeCHe CBOGOIHBIX 3JIEKTPOHOR
C MOHAMU PEIIEeTKU sBJSCTCA IJIOXUM IpubmKenneMm. HeszaBucumo oT 3HadeHus, Koropoe Bbr
noayumin B m. 1.2, npumure (v ) = 2,0 - 10° m/c n onpenenure, kaxoit Temuneparype T, oHa
COOTBETCTBYET.

1.4. Oupenenure gaBjienre P 3JIeKTPOHHOTO Ta3a IPU TOH TeMIeparype.

Yactp 2. DJIeKTpUYECKUii TOK.

PaccMOTpUM MeJIHBIH MPAMOIMHEH LI TPOBOJHUK IIOCTOSHHOrO cevenus S = 1,0 mm?, uepes ce-

YeHne KOTOporo TeveT ToK cuyoit [ = 1,0 A.

2.1 Omnpejesure CPeHIOI CKOPOCTH HAIPABICHHOTO JBHKEHUA (CKOPOCTL Jpeiida (vy, ) 9eK-
TPOHOB B IPOBOJIHUKE.
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2.2. [locrosinHast pa3HOCTh MoTeHIaI0B U MeXK 1y KOHIIAMH ITPOBOIHUKA ODECIIEIMBAET CYIIECTBO-
BaHIE CTAIMOHAPHOI'O JIEKTPUIECKOrO T0JIA BHYTpH MPoBoAHNKa. OIpene/mre MOILY/Ib HalPsIzKeH-
Hoctu F 3TOro mnoJid jjid npoBojHUKa JytuHON L = 1,0 M Ipu HAIIPSAXKEHUH MEXKJIy €ro KOHIIaMU

U=1,0B.

2.3. CymiecTBOBaHUE CTAIMOHAPHOTO SJEKTPUIECKOTO IMOJIsi 03HAYAET, UTO Ha 3JIEKTPOHBI BHYTPHU
IIPOBO/IHUKAQ ,ZLeIU/ICTByeT IIOCTOAHHaA CUJIa, IO ,ZLefICTBHeM KOTOpOfI QJIEKTPOHBI JIOJI2KHbI JIBUI'aThCA
paBHOYCcKOpeHHO. O THAKO CKOPOCTH UX jpeiida mocrosaHa. OOBITHO 3TO 00bICHSIIOT TEM, UTO JJIeK-
TPOHBI UCIIBITHIBAIOT MHOTOKPAaTHbBIEC CTOJIKHOBEHUA C MOHaMU PEIICTKU, TePdd IIPU 3TOM CKOPOCTb
JIO HyJIs, CHOBA Pa3TOHAIOTCS, CTAJKUBAIOTCA, TEPAIOT CKOPOCTb W T.JI. B pamkax 3Toil Mojean
nosryauTe 3aKkoH OMa, JJ1s0 yIacTKa Meld U OIPEeJIe/INTe CpeIHee BpeMsl T MeXKIy JIBYMs

Yactp 3. HeomHopoaHbIiT ITPOBOIHUK

3.1. Y9acTok 1enu COCTOUT W3 JIBYX ITPOBOJTHUKOB OJIMTHAKO-

BBIX CEUYEHUIl U3 pasHbIX MeTasIoB. [[poBOTHUKHN coeMHEHbI p=U p 2,

1
IIOCJIEJIOBATEILHO U ITOJKJIFOUEHBI K MCTOYHUKY ITOCTOSTHHOT'O ( T D
Hanpsizkeanst U = 220 B. IlepBblit IpoBOIHUK JUTHHOM [ M3T0- A I, =0

TOBJIEH U3 MEJIU, BTOPOil IPOBOIHUK JIJTUHOM [ — M3 KOHCTaH-

tana (cmas 60% meau u 40% nukens). He napyiiast obuiHoCTH perierust, 6y1eM CIuTaTh MOTeH M-
aJI OTPUIIATETLHOTO TOJIIOCA PABHBIM HYJIIO, & IMOTEHITUAJ ITOJIOKUTENbHOr0 ¢y = U. Oupenenure
MOTEHITHAJT B MECTE COE/IMHEHUs IIPOBOJHUKOB B ciy4ae [y = ly = %

3.2. Haiiiure 3aBUCUMOCTH TIOTEHITUAJIA ¢ U MOJLYJId HAIPAXKEHHOCTH [ CTAIMOHApHOTO 3JIeK-
TPUYIECKOI'O MOJIsI BHYTPHU ITPOBOJIHUKA OT PACCTOSHUS OT HadaJla METHOTO IPOBOJHUKA B CIIyUae

h=1l=%

3.3. PaccmoTrpure poBOHUK JIUHOM L, y/ieibHOE COTPOTUBJIEHNE MaTepraJia KOTOPOro JIMHEITHO
BO3pacTaeT IO JIJIMHE IPOBOJHUKA OT p Ha IOJIOXKUTEIHBHOM KOHIIE JIO P2 HA OTPUIATEIHHOM.
Kak n3mensiercss MOy b HAIPAXKEHHOCTU 3JICKTPUIECKOTO TI0JIS B ITPOBOJIHUKE B 3aBUCUMOCTH OT
PACCTOSHIA OT TOJIOKUTEIHHOIO KOHITa poBoHuKa? Hailiure pacipe/iesienne moTeHIIIAIA © IO
jyHe ipoBojHuka. [locTpoiite rpaduk sToro pacrpejeneHus.

CHpaBO‘leIe AJdaHHbIE

1

[Tocrosnnas Asorajipo Na = 6,02 - 10%® monb~!; nocrognnas Boabiyvana k = 1,38 - 10723 ﬂ%;

sJ1eMeHTapHbIit 3apan e = 1,6 - 1071 Ki; macca snextpona m = 9,1 - 1073! kr;

mIoTHOCTH Meau D = 8,9 - 103 =3 YAIbHOE CONPOTHBICHNE Meau p; = 1,7 - 1078 Onmem;

YJIeJTbHOE CONPOTHBIICHNE KOHCTAHTaHa po = 5,1 - 1077 Om-;

KT
MOJIB

MostapHag Macca e M = 6,4 - 1072
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