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2.9.2. XaoTnveckue 0J1y:KIaHUA CYObAAPBIIIKA
BHYTPH SI/IPA «JIEKTPOHA»

PaccMoTpuM Tenepb XaoTHYECKOEe IBM)KEHHE CYOBSIPBIIIKA B OKPECTHOCTH
sIpa «3JIeKTpoHay (cM. puc. 2.9.1).

Mup Yempoen maxk, umo eHympu 1106020 s10pa ecmb 00HO UL HECKOIbKO
GHYMPEHHUX SLOPbIULEK, BHYMPU KOMOPBIX eCb euje 00HO UNU HeCKOIbKO bolee
MENKUX sIOPbIUeK U MAK BPOOOIACACMCSE 00 HEU3BECHBIX HAM Npedenos, KaK 6
CMOPOHY YMEHbUEHUs IOPLIULEK, TAK U 8 CIOPOHY UX YEeTUYeHUsL.

Buvibop mozco, umo cuumame s0pom, a umo cuumamo GHYMPEeHHUM CYOBsO-
POUUKOM 3A6UCUM O KOHKpemHo20 macuimaba paccmompenus. To, umo 6 oan-
HOM nyHKme Oydem 2080pumvcsi 0 CyObAOPbIUKE, 3aKIIOUEHHOM 8 A0Pe «INeK-
MPOHAY, KACAEMCS U CAMO20 S10PA «INIEKMPOHAY, 3aKTIOUEHHO20 GHYMPU AMO-
Ma, U camozo amoma eHympu, Hanpumep, Ouonocuve-

CKOU KIIemKu u m. 0. U(x)g _
7

Ilosmomy mo, umo 6 OaHHOM NYHKIME paccMampu- 7
eaemcs Ha npumepe cyovAOpvLUKA Oydrcoaroujeco 7
SHYMPU A0PA «INEKMPOHAY KACAEMCA MHOSUX HACU- 4 Z
4eno0obHbIX CyuHOCmell. Y

OCHOBHOE OTJIMUME MOBEACHHS CYOBSIPHINIKA OT 4 2
NOBE/ICHHSI, PACCMOTPEHHOTO B IPEABIIYIIEM ITYHKTE A 2
CBOOOJHOIO S1[pa «3JIEKTPOHA», 3aKII0YaeTCs B TOM, 277 7
YTO CYOBSAPHILKO HAaXOAWTCS BHYTPH 3aMKHYTOTO Puc. 2.9.4
npoctpaHcTBa (cM. puc. 2.9.1), T. €. B IOTEHINAILHON HOTeHu.Ha'm;H.am
sIME C TIPaKTUYECKH OECKOHEYHBIMH «CTEHaMM» (CM.
prc. 2.9.4). ma

B sToM cnydae ycpeJHEHHas MOTEHIMANIbHAS JHEPTusi paccMaTpUBaeMOin
CHCTEMBI MOKET OBITh 3a/1aHa C IOMOIIBIO (PYHKITUH:

U(r)= (2.9.16)

[MoacraBum 31y (yHKUIMIO B ynpouieHHoe o0oOiieHHoe ypaBHeHue lllpe-
nmuHrepa (2.8.126)
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2 2
aww=—%3%§?+vmwm, (2.9.17)

e 4 —macca CyOBsSaphIIIKa;
1., — @HAJIOT MocTOsIHHOM I1nanka amst cyObaapshIIKa:
202

Moy =—2 41, (2.9.18)

TKUp ca

rIe O, — CpelHee KBaJIpaTUYHOE OTKIOHEHHE

CyOBSIIPBIINIKA OT IICHTPA SIIPa «IJICK- JHepeun
TpoHay, cM. puc. 2.8.1);

Tyop e — PAIMYC KOPPEIALMH TPACKTOPUH JBH-

JKEHUS CyObAIpHIIIKA. Es
HUccnenosanue ypasuenus suaa (2.9.17) npu
yCpemHEeHHOW moTeHImanbHoi U(r) »Heprun

BHYTpEHHETO cyOBsiapsiKa (2.9.16) mpuBomuT £,
CIIEIYIOMIEMY TUCKPETHOMY PSITy COOCTBEHHBIX
3Ha4YeHu# ero >Hepruu [38]: £;
£,
2.2
T Nes 2 Ef -
an =——=n", (2.9.19)
2ul 5 o A T
_ Puc. 2.9.5. [38]

roe n=1,2,3, ... — rI1aBHOE KBAaHTOBOE YHUCJIO.

DHepreTudecKre ypoBHU

OHepreTudeckue YpPOBHHU, PACCUMTAHHBIE MO
BHYTPEHHETO SAPBILIKA

¢dopmyne (2.9.19), moka3zansl Ha puc. 2.9.5.

PasHocTh SHEpruil AByX COCEIHUX YpPOBHEM
paBHa

AE_, =E

ca cantl ~ Fean

2.2
- %m +1). (2.9.20)

A

CoOcTBeHHbIe (DYHKIWH, OIMCHIBAIONINE COCTOSIHHS CYOBSAPHINKA, T. €.
pemrenus ypaBHeHus (2.9.17) Mg COOTBETCTBYIOMINX YHEPTETHIECKUX YPOBHEH
(2.9.19) umeror Bup [38]
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(2.9.21)

I'paduku ¢pynkuwmii (2.9.21) u rpaduku KBagpaToB UX MOAYJIEH MpeacTaBiie-
HBI Ha puC. 2.9.6.

B cOBpeMEHHBIX KBAHTOBBIX TCOPHUSIX IJICKTPOH CUUTACTCS OCCCTPYKTYPHOM
TOYKOM, IO3TOMY CBOOOHBIHN 3JIEKTPOH B IPUHIIUIIC HE MOXKET OBITH B BO30YXK-
JICHHOM COCTOSIHHHU. AJICHTHA MPHIIA K COBEPIICHHO HHOMY BEIBOTY.

Bo-miepBBIX, SIPO «3JIEKTPOHAY, HAXOASIICeCs BHYTPH 3aMKHYTOH Bcenen-
HOM, caM0 MOXXeT OBITh B BO30OYKICHHBIX cOCTOSHHAX. Ho B cmiry Toro, 9ro
pa3Mephl TaKOH «IIOTCHIUAIEHON SIMBD) OTPOMHBI [ ~ 2- 1028CM, paccTosiHus Me-
KTy €T0 SHEPreTHIeCKUMHU YPOBHAMU BUa (2.9.19) cToms HUYTOXKHEL, YTO ITOH
JTUCKPETHOCTBIO €r0 YHEPreTHIECKOT0 CIEKTpa BO MHOTHX NMPAKTHYECKUX 3a/1a-
yax MOKHO MPEHEOPEYb.
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Puc. 2.9.6. a) aMmmmuTy bl pacrpeneeHus BEpOATHOCTH MECTa HaX OXKICHHUS
CyOBSAAPBIIIKA B AAPE «IITEKTPOHAY AJIS PA3IMUHBIX €r0 BO30YKIEHHBIX CO-
CTOSIHMH; 0) INIOTHOCTH paclpeaeIeHuUs] BEPOSITHOCTH MECTa HAaXOXKICHUS
CyOBSIAPBIIIKA B SIPE «IIEKTPOHAY JUIS Pa3IMUYHBIX €ro BO30YKISHHBIX CO-
CTOSIHUIL.

Bo-BTOpBIX, B paMKax AJICUTHBI BHYTPEHHOCTb siipa CBOOOITHOTO «3JIEKTPO-
Ha» (TOYHEe ero BHyTpeHHee CyObsIPBIIIKO) TaK K€ MOXKET ObITh B Pa3IMYHBIX
BO30Y’KIAEHHBIX COCTOSHHAX, IPHOJIMKEHHO ONMCHIBAEMBIX (QYHKIMSMH BHIA
(2.9.21). D10 BiAMsET M HAa KOHOUTYPALMIO BHYTPHSICPHBIX IEPEIUICTEHHBIX
CyOKOHT-aHTUCYOKOHTHBIX T€UEHHUH, KOTOPhIE OJHUM KOHIIOM CyOKOHT - aHTH-
CYOKOHTHOTO XKTYyTa «CBSI3aHHBD) C MepUQepHel SaApa «3IEKTPOHA», a IPYTHM C
pakueil OryKJaromero cyossSapHIIIKa.
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Hanpumep, kak mokazaHo Ha puc. 2.9.6 6, B OCHOBHOM HEBO30YXICHHOM
coCTOsIHUH (T. €. Ipu 1 = 1) HauboJsiee BEpOsITHOE MECTO HAXOXKAECHUS CyOBsia-
PHIIIKA COBIA/IAET C LEHTPOM sSIJIpa «3JIEeKTpoHay. Torga Kak B HepBOM BO30yXk-
JICHHOM COCTOSTHHH (T. €. TIpH 1 = 2), CYOBSAPHIIIKO OyIeT, B OCHOBHOM, XaOTH-
YEeCKH BpamaThCsl BOKPYT ILEHTpPa Apa HCCIEIYyeMOTro BaKyyMHOTO 00pa3oBa-
Hust. IIpn 3TOM HECKONIBKO M3MEHSETCS M KOH(GUTYpaLHs MeperyieTeHUH BHYT-
PEHHUX CyOKOHT-aHTHCYOKOHTHBIX TOKOB (puc. 2.9.7).

http://www.crlc.pu.ru/share/hosse/

Puc. 2.9.7. MnmocTpalus neperieTeHHbIX CyOKOHT-aHTUCYOKOHTHBIX
TOKOB, CIIEAYIOIINX 33 CYOBSAPBILIKOM, OIy>KAAIOLIINM
B OKPECTHOCTH LIEHTPA S/Ipa «3JIEKTPOHA»



