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Pedepar

B pabore usydaroTcst COCTOSIHHE U CBONCTBA ILJIA3MbI I'a30BOI0O Pas-
psana B HeoHe. s 9TOro SKMIEpPUMEHTAJBHO HAXOINTCS BOJIBT-aMIIEpHASI
XapaKTepUCTUKa pa3psijia, OJMHOYHOIO M JIBOWHOTO 30HIIOB. B pesynbrare
OBLIN II0JIYYeHBI TaKie XapaKTePUCTUKH ILIa3Mbl KaK 9/IEKTPOHHAsT TeMIIepar-
Typa, KOHIIEHTpaIlUsl 3JIEKTPOHOB, JIEHTMIOPOBCKasl 1acTOTa KOJIeOaHUIT 3J1eK-
TPOHOB, J1€0aeBCKUil paJiyc, cpejiHee YNCI0 MOHOB B jebaeBckoii cdepe u

JO0JIIO TOHN30BaHHbLIX aTOMOB IJIA Pa3JIMIHBIX 3HAYEHUIl TOKa pa3pdda.
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BBenenue

[11a3Moit HA3BIBAIOT YETBEPTOE arperaTHoe COCTOsIHKE, IIPU KOTOPOM
BEIECTBO (B HAIEM CJIydae 9TO HEOH) JICCOIMUUPYET Ha Ta3 n3 CBOOOIHBIX
HOHOB, 9JIEKTPOHOB U HEHTPAJILHBIX YACTHUIl, KOTOPhIE He paclajuch. B cBsi-
31 C 9TUM BO3HUKAET HEOOXOINMOCTH YUNTHIBATH HOBbIE CBOICTBA BellecTBa
JIJIsT OIMCAHUSI C IIOMOIIBI0 HEKOTOPBIX IapamMeTpoB. /s onucaHust mosejie-
HUSI TJIa3MbI BBOASITCS TaKHe IapaMeTphbl KakK IJIa3MeHHash 9acToTa, Payc
[lebast, cpejiHee 9uc/I0 HOHOB B JiebaeBcKoii cdepe. B aToit paboTe MbI 1mocTa-

paeMmcd HOﬂpO6HO HU3Yy4HUTH IIOBEAcHUE IIJIa3Mbl Ha IIpUMEpPE ﬂBOfIHOFO 30HJa

1 paspsijia.



1 Meroauka

1.1 Onwmcanue ycTaHOBKU
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Pucynok 1.1 — IIpunnunuaibias cxeMa YCTAHOBKH. YCTaHOBKa COCTOUT U3
BBICOKOBOJIBTHOTO HcTouHuKa muranust (BUIL), crex/isiHuoil razopaspsiiHoil
TpyOKHI, MCTOYHUKA MUTAHUS TTOCTOSHHOI'O TOKA, BOJILTMETPOB 1

aMIIEpMETPOB.

Crek/IsTHHAsST Ta30pa3psiiHasi TpyOKa MMeeT XOJIOIHbII (HeHaKamBae-
MBIiT) TOJIBII KATOJ, TPH aHOa U 2emmephuill y3es — CTeKJISTHHDI GAJIIOH,
Ha BHYTPEHHIOIO IIOBEXHOCTH KOTOPOI'0 HAIILLJIEHA, T'a30IIO0T/IOMIAIONIAA TIIEHKA
(eemmep). TpyOka HaIOIHEHA N30TOMOM HEOHA 22Ne npu JaBjieHHN 2 TOPP.
Karon u ogun u3 anozios (I u I1) ¢ momormpio nepekstodaress Iy mojxioaa-
ercst yepes3 basutacTHBI pe3ucTop Rg K PeryjmpyeMoMy BbICOKOBOJILTHOMY
ncrounnky rranng (BUIT).

[Ipn moakmouenun k BUII anoma-I mexxkmy HUM M KaTogOM BO3HU-
KaeT Ta30BbIil paspsi1. ToK paspsijia m3MmepsieTcss MujimmaMiepmerpoM Ap, a
naJieHue HalpsizKeHsT Ha pa3psiiHOil TpyOKe — g poBbIM BOJILTMETPOM V7,
HOJIKJIFOUYEHHBIM K TPYOKe uepe3e BbICOKOOMHbIH J1e/TuTe/Ib HallPSIzKeHUSI.

[Tpn nogksmouenun kK BUIIT anoma-I1 pasps BosnmkaeTr B mpocTpan-
CTBE MEXK]ly KaToJloM U aHojioM-II, rjie HaxojsdTcs JBOMHOI 30H]I, MCIIOJIb-

SyeMbIﬁ JJIAd JUalrHOCTUKU IIJIa3Mbl ITOJIOZKHUTEJIbHOI'O cTO0JI0A. SOHILI)I n3ro-
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TOBJIEHBI U3 MOJINO/IeHOBOM 1TPOBOJIOKN. OHU MOJIKJIIOYEHBI K OT/IE/IbHOMY HC-
TOYHUKY TnTanus depe3 norenruomerp R. Ilepekmogarens Iy mosBosser
N3MEHATH TOJIAPHOCTDh HANPSKEHWs Ha 30H/aX. Bennyunna HanpskKeHus Ha
30H/1aX U3MEHSETCs ¢ MOMOIIBIO JUCKPETHOTO TepeKodarests «V » BBIXOI-
HOT'O HallpsyKeHUs NCTOUYHWKA MMUTaHUdA W MOTeHIMoMeTpa R, a u3mepsercs
U@PPOBLIM BOJILTMETPOM Va. JIJIst n3MepeHust 30H10BOTO TOKA, NCIIOJIL3YeTCsI

MyJIBTUMETD Aj.

1.2 OpauHOYHBIN M ABONHOM 30H/IbI

[Ipu BHECEHNN B 1J1a3My YeJIMHEHHOTO TTPOBOJIHUKA — 30H/Ia — C TTOTEH-
IMaJIOM, U3HAYAJ/IbHO PABHBLIM IIOTEHIUAJY TOYKU ILJIa3Mbl, B KOTOPYIO €ro

ImoMeniaroT, Ha HEro IOCTYIIalOT TOKHN 3JIEKTPOHHOB N MOHOB!:

[e() = n<j;‘3> 6SJ
nv;
[iO = <4 >€Sa

rie (Ve) 1 (v;) — CpeJiHIe CKOPOCTH 3JIEKTPOHOB 1 HOHOB, S — ILIOIIA/b 30H/1a,

(1.1)

N — IUIOTHOCTL 3JIEKTPOHOB U MOHOB. CKOPOCTHU 3JIEKTPOHOB MHOTO OOJIbIIIE
CKOPOCTH MOHOB, 1103TOMY [;9 < Io0. 30H1 OyIeT 3apsizKaThCsl 0 HEKOTOPOTO

PaBHOBECTHOI'O HalpszkeHus Uy — IL1aBatolero noreniuaia (puc. 77).

Pucynok 1.2 — BoJsibT-aMIiepHasi XapaKTepUCTHKa OJJMHOYHOTO 30H,1a,

Bynem nomasarh nmorennuas U, Ha 30HJ U CHUMATh 3HAYEHUE 30HIO0-
Boro Ttoka I,. MakcumasbHoe 3nHadeHne Toka oy — 9JIEKTPOHHBIH TOK HACHI-

IEeHNsI, & MUHIMAaJIbHOE [;;; — MOHHBII TOK HACHIIICHUSI.
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JIBoiiHOI 30H — cucTeMa U3 JIBYX OJMHAKOBBIX 30H/I0B, PACIIOI0ZKEH-
HBIX Ha, HEOOJIBIIIOM PaCCTOSHUN APYT OT JPyTa, MEXKY KOTOPBIMU CO31ACTCS
Pa3HOCTD MOTEHIMANIOB, Menbllasg Uy. PaccunraeM TOK MeKy HUMA BOJIN3H
I = 0. IIpu HEOOIBIINX PA3HOCTSIX IOTEHIINAJIOB HOHHBIE TOKK Ha, 00a 30H]1a
OJIN3KU K TOKY HACBIIIEHUs] U KOMIIEHCUPYIOT APYT JAPyTra, a 3HAYUT BeJINYIN-
Ha Pe3yJIbTUPYIONIEr0 TOKa IMOJHOCTBIO CBs3aHa C PA3HOCTHIO JIEKTPOHHBIX
TOKOB.

PeaJibHast 3aBUCUMOCTD OIKICHIBACTCA (POPMYJIOi

elU
I = IthhWTe + AU. (1.2)

13 sToit dpopmyabl MoxkHO HaiiTn dopmysty s Tp: aiasg U = 0 Mbl
Haitém I, npomuddepennupyem B Touke U = 0 u ¢ yuétom th a = o ipm

MaJIbIX o 1 A — 0 oIy IuMm:

1 GIZ'
kTe:édl— (13)
w U=0
Al
fi[—[ -/
0 g
=== —fm

Pucynok 1.3 — Bosbr-aMiiepaasi XxapaKTepUCTHKa JBOMHOTO 30H,1a,



2 (O6cyxJeHne pe3yjabTaTOB
2.1 MWccnenoBanne BAX pazpsaga

BazkuraeM 1asmy u crpouM BAX paspsiia B koopannarax I, (Up):

—_— Fitting: Rgirr= 33.0+1.48 kOhm
Experiment

Amperage, mA
N w BN (6]

=
1

\

300 310 320 330 340 350 360
Voltage, V

o
1

Pucynok 2.1 — BAX paspsijia

[To HakjOHy TOTO ydacTKa KPHUBOil, KOTOPBI NMPUOIMKEH K JIMHUH,
HaXOJIUM MaKcuMaJibHoe jiuddupeniyaibioe conpoTuBieHne paspaia [ ,q
(obpaTHbIil KOAMOUIUEHT TPSIMOI ):

dU
Ry = i 33.0 =+ 1.5 kOm (2.1)

CpaBHUBHAS MOJTYIEHHYIO KPUBYIO ¢ PUCYHKOM 2.2 MBI ITPUXOJINM K
BBIBO/LY, UTO COCTOsiHUE OYJ/IeT HABBIBATHCS NOJHOPMANLHOIM MACIOUUM 3a-

padom (yaacrok I'/1). [osHoe onucanune ecrb Ha crp. 283 npaktukyma [1].



10

1071 K
102
1073
104

10~°

10—12_

10716

‘U B
1 | 1 1

1
0 200 400 600 800 1000

Pucynok 2.2 — Boabr-amnepnas xapakKTepUCTHKa Pa3psdga B HEOHe MPH
napyiennn 1 Topp. IIyHKTHpPOM M300parkéH mpuMep HArpy304YHOI ITPsIMOI,

COOTBGTCTBYIOH.LGﬁ pexKUMYy HOPMaJIbHOI'O TJICIOIIET'O pPa3psla.

2.2 I/ICCJ'IG,HOBaHI/Ie 30HOOBBIX XapaKTEPUCTHUK

[TocTponm 30H710BbIEe XapaKTEPUCTUKHN JIJIS PA3HBIX TOKOB 1 OTTIEHTPY-

€M KPUBBIEC!:

—— Experiment /;=5 mA
100 - —4— Experiment /;=3 mA
—4— Experiment /;=1.5 mA
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Pucynok 2.3 — BAX nBoitHoro 30m;1a



OnpeesinM acuMIITOTHI:
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Pucynok 2.4 — Acummrorsr BAX 3011108

U 1o Toukam mepeceveHus aCUMIITOT ¢ OChIO OPIMHAT HAIEM HOHHBII

TOK HaCBIIICHWA:

I?P = 95.8 £0.5 MKA,
3% = 52,5 +£0.2 MKA,
I[P5 =259 4+ 0.1 MxA.

Uecnonb3yst mostydeHnble JlaHible BBIYUCIUM 3JIEKTPOHHYIO TeMIlepa-
Typy 1%, KOHIIEHTPAINIO 3JIEKTPOHOB 7., YACTOTY COOCTBEHHBIX MPOIOJIHLHBIX
KoJieDaHMiT ITPOCTPAHCTBEHHOI'O 3apsjia B OJHOPOIHOI I1JIa3Me B OTCYTCTBHE
MarHuTHOI'O I110JIsd — JIGHI'MIOPOBCKYIO 4acTOTy KoJieOaHUil 3JIeKTPOHOB W),
paccTosinie, Ha KOTOPOe paclpoCTpaHdeTcs JieficTBIe 3JEeKTPUIECKOTO OIS
OTJEJBHOTO 3apsija B KBasUHENTpaIbHON cpejle — JebDaeBCKUil pajuyc rp,
cpejiHee YHCJIO MOHOB B JiebaeBcKoil cepe Np U JI0110 HOHM30BaHHBIX aTO-

MOB (v JIJI Pa3JINYHBIX 3HAUYEHUI TOKa pa3psja;
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I, MA | T,, 10" K | ne, 10% m=3 | w,, 10* pan/c | rp, 107 em | Np | o, 1077
5.0 41+ 4 o8 £ 6 144 + 10 49 £+ 3 30 24
3.0 42 +4 33 +4 107+9 66 =5 40 13
1.5 41+ 6 16 &= 2 75 £8 94 £+ 10 57 7

Tabnuna 2.1 — [TapameTps! 11a3Mbl JIJIsi PA3JIMIHBIX 3HAYEHUI TOKa Pa3psijia

I,
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SakKJIIouYeHue

Uccnenosas BAX paspsijia, Mbl IPUILIA K BBIBOJLY, YTO TIa3Ma HAXO-
JIJIACH B COCTOSTHUM TTOTHOPMAJIBHOTO TJIEIOIIETO 3apsiia.

[Ipu ncceioBaHIN 30HI0BBIX XapaKTEPUCTUK Y/IAJI0CH BbISICHUTD, YTO
miasMa ujieabHa (SHEPrust KyJOHOBCKOTO B3aMMOJIEHCTBIS MHOIO MeHbIIe
TEIJIOBOI) 1 KBasuHeNTpabHa (CyMMapHBIi 3apsiji B JIOOOM MAJIOM IO CpaB-
HEHIIO C pasMepaMi CHCTeMbI 00bEMe PaBeH HYJTIO).

[Tosyuennble B pe3y/bTrare 00pabOTKU SKCIEPUMEHTAIbHBIX JTaHHBIX
XapaKTEePUCTUKN TIJIaA3MbI TIO3BOJIAIOT JOCTATOYHO TOYHO OIKICATH €€ MoBe/Ie-
HIe He TOJbKO B pPaMKaX dKCIepPUMeEHTa, HO U B JIPYTUX UCCJIEI0BATETHCKIX

3aladaXx, UCIIOJIb3YIOIUX IIJIa3My B HO,ZLO6HbIX YyCJI0OBUAX.
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