darkviabTaTuB. JIlvaJanuimM BOJHA-YACTHIIA.

dakyabraTuB. Pa3psia B rase.

Ecnu k BO3AyHIHOMY MPOMEXYTKY MEXAY IPOBOIAIIMMHU JIICKTPOIaMU
MPWIOKUTH TOCTATOYHO OOJIBIIOE HAMPSIKEHUE, TO B Ta3€ HACTYMACT AJICKTPUUECKHI
po0oil 1 3aropaeTcst pa3psij.

Bo3HuKHOBEHHE AIIEKTPUUECKOTO MTPOOO0S CBSI3aHO C TEM, YTO B ra30BOM Cpelie
BCET/la €CTh HEOOJIBIIIOE KOJIMYECTBO CBOOOJHBIX AJICKTPOHOB U MOJOKHUTEIHHBIX
MOHOB. YaCTUYHO 3T 3apsHKEHHBIE YACTHUIBI OOpa3yloTcsi B pe3ysibTaTe pacraja
HEUTpPANBHBIX ~ aTOMOB IO  JCHCTBHEM  BBICOKODHEPICTHYECCKHUX  YACTHII
KOCMHUYECKOro u3inyueHus. I3 kocMoca MOCTOSIHHO MPHUJIETAI0 YaCTHUIIBI C BBICOKUMU
SHEprusiMu. YacTUUHO 3JIEKTPOHBI B ra3e MOSABISAIOTCS B pesyibTare (oTodddexra,
MpU KOTOPOM (POTOHBI CBETA BHIOMBAIOT AJIEKTPOHBI U3 MPOBOSIINX JICKTPOJIOB, U,
HaKOHEII, JIEKTPOHBI 00Pa3yIOTCs B raze B pe3yjbTaTe TEPMOIIEKTPOHHOM IMUCCHUH,
MpU KOTOPOM M3pellKa JJIEKTPOHBI B COOTBETCTBHM C pacmupeneineHueM Depmu-
Jupaka ciiydaifHO MOJy4YaloT SHEPTUI0 JOCTATOYHYIO JIJISi TOTO, YTOOBI MOKUHYTh
MIPOBOJISIIUI 3JIEKTPOI.

[TpunoxeHHoe MEXIy MPOBOASIIUMH 3JICKTPOJaMU HAMpPSKEHUE YCKOPSET
3apsOKEHHBIE 4YacTUllbl B Ta3e. EciM  HampsyKEeHHOCTh DJIEKTPUYECKOTO  IOJIS
JI0OCTaTOYHO BEJIMKA, TO MEXKIY CTOJKHOBEHUSIMU C HEHTpaJbHBIMH aTOMaMHU rasa
3apsHDKEHHBIE YaCTHUIIBl YCIIEBAIOT HAaOpaTh SHEPrUI0 JOCTATOUHYIO JJIsl MOHU3AIUU
HEUTPAJIbHBIX aTOMOB.

B pesynpraTe TakuMx HEYNPYrux CTOJKHOBEHUW OOpa3yloTcsi HOBBIC
3apsHKEHHBIE YaCTHUIBI — AJIEKTPOHBI U MOJ0XKUTEIbHBIE HOHBL. DJIEKTPUUECKOE MOJIe
yckopseT ux. [Ipu yaape cHoBa 00pa3yroTcs 3aps>KeHHbIC YaCTHUIBI U TaK Jajiee. ITo
U €CTh DJIEKTPUUECKUN MPOOOI ra3a Wi UCKpa.

OTpUIIaTeIbHO  3apsOKEHHBIE  DJIEKTPOHBI  CTPEMSITCS K MOJIOKUTEIBHO
3apsHKEHHOMY  MPOBOJSIIEMY AJIGKTPOLy — aHoay. [lonoKuTerabHbIE HMOHBI
CTpPEeMSTCS K OTPULIATENILHO 3apsbKeHHOMY Karody. Ilpu ynape moJIoKHTEIbHOTO
MOHA O KaTOJl U3 KaToJa MOTYT ObITh BHIOUTHI HOBBIE JIEKTPOHBI, KOTOPHIE MO IMYTH K
aHony OyAyT cO371aBaTh HOBBIE MAphl SJIEKTPOHOB U IMOJIOKUTEIBHBIX MOHOB. Takum
o0Opa3oM, uckpa rmpo0os mpeBpaliaeTcs B ra3oBbiil paspsia. st Manbix TOKOB [ Takoi
paspsia HazbiBaroT TiieronuM [ < 0.1 A, niis 6ombimmx TokoB /> 0.1 A — 1yroBsiM.

OtpunarensHoe AuddepeHraIbHOe CONPOTUBICHHUE pa3psa B rase.

BricokouacToTHBIN pa3psia.

Tpancpopmarop Tecna.

Ctpatsl ra3oBoOro paspsaa.

DJIEKTPOHBI U HMOHBI, PA30THAHHBIC AIEKTPUUYECKUM T0JIeM, HE 00sS3aTEIbHO
WOHU3YIOT HEUTpAJIbHBIC aTOMbI IIPU yaape C HUMHA. BMECTO 3TOro BO3MOXHO
BO30YXK/ICHHE HEUTPAJIbHBIX aTOMOB, TO €CTh IIEPEX0JI aTOMOB B JHEPIeTHYECCKOE
COCTOSIHHE C OOJbllel 3HEpPrHeil 3JeKTpoHHOUW 000Jouku. IIpu Bo3BpamieHHU B
COCTOSIHME C HaWMEHBIIEH SHEpPrued aTroM H3JIydaeT H30BITOK SHEPrud B BHUJC
cBetoBoro ¢ortoHa. [1o 3Tol npuyurHe pas3psia B ra3e CBETUTCH.




DNEeKTPOHBI, BHIOMTHIE U3 KaTofa pa3psAgHON TPyOKH, MO Mepe YCKOpPEHUs
AJIEKTPUYECKUM TI0JIEM HE Cpa3y JOCTUTAIOT CKOPOCTU JTOCTATOYHOM ISl HOHU3ALUU
HEUTPaJbHBIX aTOMOB, U JIaK€ CKOPOCTHU JIOCTATOYHOM NIl BO30YKIeHusi aToMoB. B
pe3ysibTaTe OKOJIO Karojaa o0pa3yeTcsi TEMHOE KaTOJIHOE MPOCTPAHCTBO, B KOTOPOM
HET CBEYEHHUs ra3a. 3a TEMHBIM KAaTOAHBIM IPOCTPAHCTBOM CIIEAYET CBETALIAsICS
o0jacTh raza, B KOTOPOH YCKOPEHHBIE IOJIEM 3JIEKTPOHBI OTAAIOT SHEPIHI0 aTOMaM
raza. llorepssB »Hepruro, >JEKTPOHBI CHOBAa KaKOE-TO BpPEMs YCKOPSIOTCS 0e3
BO30Y)X/IEHHsI aTOMOB Ta3a. B 3Toii 00acTH BO3HUKAET BTOPOE TEMHOE
IPOCTPAHCTBO. 32 HUM MJIET CHOBA CBETJIOE MPOCTPAHCTBO, 3aT€M CHOBA TEMHOE U
Tak Jajuee. JTO TaK Ha3bIBaeMbI€ CTPATHI a30BOro paspsaa. [lomoxkeHue crpar yacto
ObIBaET HEYCTOMYHMBBIM, TaK KaK CTPAThl U3MEHSIOT KOHIIEHTPALIUIO TTOBEPXHOCTHOTO
3apsijia Ha CTeHKe TPYOKH, a 3aps]] Ha CTEHKE U3MEHSET MoylokeHue ctpat. [Ipu atom
9acTO BO3HHUKAIOT aBTOKOJICOAHUS TMOJIOKEHUS CTpaT. DTH KojeOaHus MOTYT OBITh H

HCIICPUOANYCCKHUMMU.
Teopus xaoca. Konebanus CTpaT 94aCTO OKa3bIBAIOTCA HCIICPUOJNYCCKUMH HJIN
Xa0THYECKUMH. XaoC — 3TO COCTOSIHHUE CUCTCMBI, IIPpHU KOTOPOM OUYCHL MAJIbIC

(OeckOHEYHO Maible) W3MEHEHHsS HaudaJbHBIX YCIOBUH paJWKaIbHO HW3MEHSIOT
JBUYKEHUE CUCTEMBI.

AmoOunonspsas mubdysus.

Trneromuii pa3psg MHOTIa HA3bIBAIOT TUIA3MOM MOJOXKUTENBHOTO cToJI0a. [leno
B TOM, YTO B pa3psAIHON TpyOKe KOHLIEHTpAUUs MOJOXHUTEJIbHBIX MOHOB YyTh-UyTh
MIPEBBIIIAET KOHLIEHTPALUIO 3JIEKTPOHOB.

[Ipyn ogMHAKOBOM HEPIUM 3JEKTPOHOB U MOHOB Macca 3JIEKTPOHA B THICSAYU
pa3 MEHbIIIE MACcChl MOHA, IOATOMY CKOPOCTb 3JIEKTPOHA B AECATKHU, & TO U COTHH, pa3
00JIbIIE CKOPOCTH HMOHOB. DJEKTPOHBI JIETAT XAOTUYECKH, a HE TOJIBKO K aHOIY.
YacTtp 3JEKTPOHOB OBICTPO JIOCTUraeT CTEHKM paspsiaHod  TpyOoku. [lpu
CTOJIKHOBEHHUH CO CTEHKOW YacThb 3JIEKTPOHOB IPHJIAIIAET K CTEHKE.

B pesynpraTe Ha creHke oOpa3yercs OTpHUIATENbHBIA 3apsii, a B 00beMe
ra3oBoro paspsia — TMOJOXKUTENIbHbIM 00beMHBIN 3apsa. B numunapuyeckoi
pa3psaHOM TpyOKe BO3HHMKAaeT paauaibHOE »JIIEKTPUUYECKOE II0Jie, KOTOpOE
3aJIepKUBAET (HE MYCKAET K CTEHKE) AJIEKTPOHBI U YCKOPSET MOJOKHUTEIbHbIE HOHBI.
OT0 panuanabHOE HaNpsHKEHUE BO3pacTaeT A0 TeX MOp, IoKa MOTOK Ha CTEHKY Oosee
OBICTPBIX, HO 3aMEIJICHHBIX paJuaJbHBIM IIOJIEM, OJJEKTPOHOB HHU OKaXETCs
YPaBHOBEIIEHHBIM IOTOKOM YCKOPEHHBIX MOJ0KUTEIbHBIX HOHOB.

B mocTosiHHOM Ta30BOM pa3psie K CTEHKE IBUXKYTCS W OTpULATEIbHbBIC
AJNIEKTPOHBI, U TOJOKUTEIbHbIE HMOHBL. JTO SIBJICHHE HA3bIBAETCA aMOMIOJSPHOU
muddysueil. B oOpaTHOM HampaBiieHWH OT CTEHKH DPa3psiAHOM TPYOKH K €€ OcH
JIBUKYTCSI HEUTpaIbHBIC aTOMBI.

[TpuieBas miasma.

Ecnu B ra3oBsIil pa3psa 100aBUTH TBEPAYIO MbLIb, TO MBUIMHKU, KAK U CTEHKU
TpyOKH, 3apspKatoTcs oTpuiiaresbHo. [lycTh kaTon paspsiiHON TpyOKH paciolioKeH
BHU3Y, a aHOJ — HaBepXxy. Torga 3JeKTpHUYecKoe MoJie, ICUCTBYS Ha 3apsSKEHHbIC
MBUIMHKU, MOKET YPAaBHOBECUTb CHUJIY TSDKECTH. 3apsiKEHHBIC MBUIMHKUA OYIyT




OTTAJIKUBAThCA JAPYr OT Jpyra CBOMMH OTpPULATEIBHBIMHU 3apsiiamMH, o00pa3ys
IIPAaBUJIbHYIO CTPYKTYPY HOXO0XKYIO Ha KPHUCTaUl. JTO TAK HA3BIBAEMBIM IBUIEBOU
KpHCTAJLI.



