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AnHoTanuga

B pabore mpoBouTCs nccaeoBaHue MJIa3Mbl Ta30BOI0 Pa3psijia; olpe-
JIeJICHUE COCTOSIHUSA Pa3psd/ia 10 €ro BOJbT-aMIIEPHO XapaKTepUCTHUKE,
olpeJieJIeHe OCHOBHBIX IAPaMEeTPOB I1J1a3Mbl, TAKUX KaK TeMIlepaTypa 1
KOHIIEHTPAITUS 3JIEKTPOHOB, IIJIa3MeHHASA JacToTa U Jeb6aeBCKUiT paJinyc.
[TapameTpbl MIa3Mbl BBIYUCIAIOTCS U3 JIAHHBIX, TOJTyIEeHHBIX TP U3Me-
PEHUN BOJIBT-aMIIEPHBIX XapaKTEPUCTUK C MOMOIIbIO JIBOMHOIO 30H/IA.
B pabore mpucTyTCTBYIOT I'padukn COOTBETCTBYIONUX XapaKTePUCTUK,
a TaKyKe pacydeTbl BCEX MCKOMbBIX 3HAUEHUIl, TaKKe CJleJIaHbl BbIBOJIbI

O COCTOAHMH TI'a30BOI'0 pa3psda, KBaSHHeﬁTpaﬂbHOCTH n nmacaJIbHOCTU
IIJIa3MBI.



BBenenne

[Ina3zma — cocTosiHue MOHU3UPOBAHHOI'O r'a3a, IPU KOTOPOM IIOBEJIEHUE COJEPKAIIMUXCHA B HEM
3apszKEHHBIX YaCTHIL IPpUOOpeTaeT KOJIEKTHUBHBIN XapaKTep, HO CHCTEMA IIPU 3TOM OCTAeTCs KBa-
3nHeNTpaabHOil. B 3TOM cocTosiHMM ra3 mpruoOpeTaeT PsiJI HOBBIX CBOMCTB U ITapaMeTPOB, KOTOPBIE
HEBO3MOXKHO OIIMCATH MOJIEJBIO ra3a ¢ HEOOJIBINON IIPUMECHIO 3apSXKEHHBIX YACTHUI], YTO BbIHY K-
IAeT WCIIOIH30BATh MHYIO MOJIEIb. B TaKOM Cilydae BO3ZHUKAET IMPODJIEMa OIIPEIeICHUs apaMeT-
POB ILJIA3MBI, [IJIsI PEIIeHnsl KOTOPOil pa3paboTana METO/INKA, [TO3BOJIAIONIAs PACINTATD UX IIyTEeM
06pabOTKHU JAHHBIX BOJIBT-AaMIIEPHBIX XapPAKTEPHUCTUK TJIEIOIIEr0 pa3psijia U JBOMHOrO 30HIa, Pac-
IIOJIO’KEHHOT'O B cOCyze ¢ Iuta3Moil. VckoMbIMu mTapaMerpaMy ILIa3Mbl SBJISIOTCS: TEMIIEPATypa
¥ KOHIIEHTPAIUs JEKTPOHOB, IIJIa3MEHHAsI JacTOTa KOJeOaHUil, SJIeKTPOHHAS ITOJIsIPU3AIOHHAS
JIUIMHA U 1e0aeBCKUl PaInycC.

Cxema ycTaHOBKU

Cxema yCTaHOBKHY JIJTsl UCCJIEIOBAHUS IJIA3MbI TA30BOI0 Pa3psijia B HEOHE MTPEeJICTaBICHA Ha PUC.
1. CreknsiHHASI ra30pas3psHasi TPYOKa MMeeT XOJIOJHBIN (He HATDEBAEMBIi) TOJIBIH KATOM, TPU
aHOJa U NeTTEPHbIN y3€JI — CTEeKJISTHHBIN 6aJ1JI0H, Ha BHYTPEHHIOI IOBEPXHOCTH KOTOPOI'O HAIlbLjIe-
Ha Taszornoryomaiomas miénka (rerrep). Tpybka HamosHena uzorornoM Heona 22Ne Npu JaBjJeHnn
2 mum pr. cr. Karox u ogun u3z anoznos (I wiu II) ¢ nomompio nepekimouarens I1; noakmogamorcs
uyepe3 GasutacTublii peaucrop Rg (~ 500 kOM) K peryjupyeMoMy BBICOKOBOJBTHOMY HCTOYHUKY
nuranus (BUII) ¢ BbIXOAHBIM HANIPSIKEHUEM JI0 HECKOJIBKUX KUJIOBOJIBT.

IIpu noakmovenun k BUIL amoma-1 mMexk 1y HUM ¥ KaTOIOM BO3HUKAET Ta30BbIil pa3psa. Tok
pa3psijia u3MepsieTcsi MUJIIHAMIIepMeTpoM A, a IajleHne HaIpsi>KeHUsI Ha pa3psi(HO TpyOKe —
BOJIETMETPOM V1, HOAK/IIOYEHHBIM K TPYOKe 4Yepe3 BBICOKOOMHBIH (HECKOJIbKO jecaTkoB MOM)
JlesIuTeNb HApskeHnst ¢ koaddurmenrom (R + R3) / Rs.

IIpu moakmouernmn xk BUII anona-I1 paspsin Bo3HWMKaeT B MPOCTPAHCTBE MEXK/IYy KaTOIOM MU
anonoM-11, riae HaxonuTcsa ABOMHOIN 30HI, UCIIOIB3YEMBIi JJII JIMATHOCTUKH I1JIa3MBbI IT0JIOYKUTEI b
HOT'O CTOJIOA. 30H/bI U3TOTOBJIEHBI 13 MOJIUOIEHOBON MIPOBOJIOKHU JUAMETPOM d M MMEIOT JJIuHY .
OHU TOJKJTIOUEHBI K UCTOYHUKY nuTaHus depe3 norerrmomerp R. [lepekitouaresns I1s mosBosser
W3MEHSITh MOJISIPHOCTD HAIPSI?)KEHWsT Ha 30HIaX. BesindrHa HANPSKEeHUsT HA 30H/IaX M3MEHSIETCS C
IIOMOIIBIO JUCKPETHOrO IepeKJiodaresis ~ V' BBIXOIHOIO HANPS2KEHUsI NCTOYHUKA TUTAHUS U II0-
terrnmomerpa R, a mamepsierca BospTMeTpoM V. Iljist n3MepeHus 30HI0BOIO TOKA UCIIOJIb3YETCs
Mukpoamiiepmerp As. Auox-IIT B pabore He I/ICHOJIbByeTCH.[l]
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Puc. 1: Cxema ycTaHOBKHU /151 UCCJIEIOBAHUS Fa30BOI0 PA3PIa



HpaKTI/I‘IeCKaﬂ 9aCTb

N3mepeHnue BoIbT-aMOEPHOII XapaKTEPUCTUKU Pa3PAIa

st usmepenust BAX Tierorero paspsijia epeBonM repekJitodaressb 11 B mojoxenne " AHoj-
I". IlnaBHO yBe/inunBasi BXOJHOE HAIIPsIZKEHHE 3aMedaeM, ITO TPUMEPHO 1ph U,y = 217 B miazma
3aKUTAeTCsi, IIPU ITOM HAIIPsi?KEHHE U3MePsieMOe BOJIBTMETPOM IajaeT 10 32 B.

[Tocuie 3axkuranus paspsiga nposoguM uaMepenust BAX ¢ moMmorpio BoabT™MeTpa Vi U aMmiep-
MeTpa A; B oboux HampaByieHUsIX. [Ipn m3MepeHnn B 0OPATHOM HAIPABICHUM MOYKHO 3aMETUTD,
9TO Pa3psy FaCHET IPU HANIPSKEHUU MEHBbIEM 9eM Usys.
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Puc. 2: BAX paspsa
3eJieHble TOYKH — yBEJIHICHUE HAIIPSIAKEHIS
OpamnzkeBble TOYKN — CHUYKEHUE HAIIPSIKEHUST

I/IBMGI)EHI/IQ 30HOOBBbIX XapaKTEPUCTUK

Jlns u3MepeHust 30HJOBBIX XapaKTEPUCTUK MbI [IEPEBOIUM Mepek/ovareb 11 B mosoxkenne
"Anon-1I". IliaBHO yBe/IMUMBaeM HaIIPsYKEHUE 10 BOSHUKHOBEHUS Pa3psia U yCTaHABJIMBAEM HYK-
HBLIT HAM TOK paspga/ia [, = 5 MA, JaJjee ¢ IOMOIIBIO IIOTEHI[HOMETDA YCTAHABINBAEM MaKCHMAJIBHO
BO3MOXKHOE HaIPsi?KEeHNEe Ha 30HJe U HaunHaeM u3MepsaTb BAX jBoitHoro 30H1a.
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Puc. 3: 3oH710BBIE XapaKTEPUCTHKH
3enenast kpusast — I, = 5 MA
Opamxesast kpusast — [, = 3MA
@uoneroBas kpusag — I, = 1,5 MA



O6paboTka JaHHBIX

Ananusupys dbopmy BAX paszpsma (cM. puc. 2), MOXKeM CeIaTh BBIBOI, YTO HAOJIONAIOTCS
HOPMAJIbHBIN ¥ IOJHOPMAJBHBIN Tietoruil paspszn. MakncmasasHoe nuddepeHImaibHoe Copo-
THUBJICHHE C yIeTOM JeJuTelisl Hanpsikenuii (B 10 pa3) cocrasiser R,q, = % = 51k0Om.

ITo 30H/I0BBIM XapaKTEPUCTUKAM (CM. PUC. 3) OIPEIEUM TOKU HACHINEHUS U HAKJIOHBI XapaK-
TEPUCTUK B HadaJje KoopauHat. VIcioasp3yst 1mosydeHHble JJAHHbIE MOYKEM PACUYUTATh TEMIIEPATYDY
3JICKTPOHOB:

BIiH
kBTe =
2ko’
TIe e — 3apsj] JIEKTPOHa, kg — MOCTOsTHHAsST Bosibiimana.
Takke MOKeM BBITUCIUTH KOHIIEHTPAIIUIO JIEKTPOHOB:
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IJie Nn; — KOHIEHTPAIUs HOHOB, M; — Macca 1oHoB 22Ne, S — ILI0Oma b 30113, d — IHaMeTp 30H/a,
| — mmua 3omza. !
OcTanbHEIE TapaMeTpPhI ILIA3MbI TAKIKE BEIYUC/IAEM II0 (POPMYJIaM.

IInasmennas gacrora:
4dmn.e?
oy — , (3)
Me
IIe M, — MacCa JIEKTPOHA.

SJIGKTpOHHaH OOJIAPpU3allUOHHALA JJINHA:

(1)

kBTe
e — 4
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Jebaesckuii paguyc skpanupoanus (npu T; < Te):

ksT;
= , 5
"D 4mn.e? (5)
rie T; ~ 300 K — temmeparypa nonos.!?!
KonudaecTtBo noHOB B jiebaeBcKoit cdepe:
4 3
Np = 3D (6)
Pacunranubie 3naveHust:
Iy, MA | Ly, MxA | ko, MxA/B | T, 108K | n., 105°m=3
5 83 + 2 15,5 £ 2,0 31+5 14 + 2
3 44 £ 1 8,7+ 1,3 29 + 4 8+1
1.5 22 +£1 44 +0,8 29 + 3 4,0 £0,7
I, MA | wy, 103pag/c | rpe, 107%m [ rp, 107"M | Np
5 70 £ 6 97+ 9 97+ 9 53
3 53+ 5 124 £ 11 124 £ 11 64
1,5 38+ 4 176 + 16 176 + 16 91




BriBoabl

B xome paboThl mosTydueHbl CaeayIonne pe3yabTaThl:

Ha BAX paspsiza mojiydyeH XapaKTepHbI M3ru0, OTBEYAONIUI [1€PEX0/y ra30BOr0 paspsiia
MEK/Iy HOPMAJIbHBIM U TOJHOPMAJIBHBIM YYIACTKAMHI TJICIOIIEr0 Pa3psiia

II1a3Mmy B 9KCIIEpUMEHTE MO2KEM CUHTATH KBa3UHENTPAIBHOM, TAK KAK XapaKTePHbIE Pa3Mephbl
obacTeil pacCMOTPEHUSI IIJIa3Mbl 3HATUTEIHHO OOJIbITE €€ J1e0aeBCKOTO pajinyca

Cpejiaee uuciio nOHOB B jiebaeBckoil ccpepe Np > 1, o3TOMY ILIa3My MOXKHO CUUTATH UIIe-
aJILHOI

Ilorydennbie B 9KCIIEpUMEHTE JAHHBIE OMMMCHIBAIOT TJIA3MY COTJIACHO TEOPHU, U3 UEro JIe/1aeM
BLIBOJL O HAXOXKJIEHUN YJIATHON METOINKN M3MEPEHUIl U TeOPETUIECKON MOJIe
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