Jekuisa 9
da30Bi nepexoau meraJ - giejekrpuk. Ilepexin Morra.

Y HUBIl TepexigHUX CHOJIYK CIOCTEePIraeThbCcsl HACTyIHE SBHINE. 31
30UTBIICHHSIM TEMIIEpATypu BIAOYBAEThCA CTPUOOK TMPOBIAHOCTI, IO MOXE
nocsirati 0araThoX MOPsAKiB BeanunHu. ONHE 3 MOXJIMBUX TOSCHEHB IOJIATAE B
TOMY, IO 31 301IBIIIEHHSAM TEMIIEPATYPH 3MIHIOETHCS BEJIMYMHA MMOCTIMHOT I'PaTKH,
NepeXosTYy TIEBHE MMOPOTOBE 3HAUYCHHSI, 3a SKOTO JIOKAII30BaH1 €JIEKTPOHH CTAlOTh
JenoKkanizoBaHuMH. Take TosICHEeHHs OyJio 3arporoHoBaHe MOTTOM sIK Take, 0
MOX€e TTOSICHUTH Pi3Ke 3pOCTaHHs MpoBigHOCTI. [Ipuitmaroun 10 yBaru, 1o Bapiartii
THUCKY TaKOX MOXYTh 3MIHIOBATH TMOCTIHHY IPATKH, MOXXHA TIPUATH JIO BUCHOBKY,
IO pi3Ke 3POCTaHHS MPOBITHOCTI Yy TaKUX CIHOJIYKaxX MU JTOCSATHEHHI MEBHOTO

KPUTUYIHOI'O 3HAYCHHA TUCKY TAKOXX MOJKHAa ITOACHUTHU MexaHi3MoM MoTTa.

Hesimut ®pencic Mot (1905 - 1996p.)

PosrnsHeMo, mNpUTPUMYIOYMCh PaMOK JIOCTaTHRO TPOCTOI  MOJET,
MOXJIMBICTh peaiizaiii nepexoay MoTTa, HE IIKaBISYUCH, SIKUM CaM€ CIIOCOOOM

3MiHHM ITOCTIHHOI IpaTku (200, BJIacHEe, TYCTHHH eJIeKTpOoHHOTOTa3y) [1].



Hexaif cmowyaTky pe4yoBHHAa 3HAXOAUTHCS Yy CTaHl i3omaTopa. byaemo
npuiiMaTd 0 yBar, M0 €JIEKTPOH PYXae€TbCs HABKOJO CBOro "pigHOro" 1oHa,
3HaXOSYUCH Y OT0 KyJOHIBCHKOMY IT0JIi, @ OT’KE, Ma€ EHEePrilo:
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Je e 1 m - 3apsa 1 maca eNeKTpoHa, p - Horo immynbc. OUIHMMO Jani
KOOPAMHATHY 3aJIeKHICTh KIHETUYHOTO JIOJaHKy B ToNepeaHii ¢dopmyii,
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Jlerko BIEBHUTHCH, 110 MiHIMAJIbHE 3HAYCHHS CHEPTIi MOCATAETHCS, KOJIU Palliyc
opOitu € pamaiycom bopa a;:
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110 BIJNOBIIa€ MiHIMAJIbHOMY 3HAYE€HHIO €HEeprii
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A 11e 03HaYae, MO €eKTPOH 3HAXOAWTHCS Y 3B’ I3aHOMY CTaHi (JIoKaii3oBaHOMY!) |
HE € HOCIEM CTPYMY, a 3arajJlbHUi CTaH PEYOBUHU € JIIETICKTPUYHUM CTAHOM.
KaptuHa mae nemio iHIIMM BUIIISIA, SKIIO BpaxyBaTH, IO B €JIEKTPOHHOMY
ra3li KyJOHIBCbKa B3a€MOJIsl MOKe€ OyTH CHUJIBHO €paHOBaHOK. Mu 3 moaiOHOIO
CUTYAIII€I0 BXK€ CTUKAIMCS, KOJU PO3IJISIaiu eJIeMeHTapH1 30yKEHHS B IUIa3MI.
Haramgaemo Tyt Ge3nocepeiHbo, K TaKke eKpaHyBaHHS MOe OyTH BpaxoBaHe.
Posrnsnemo ciniOkuil moTeHian ep, NPUKIAJICHUN 10 CUCTEMH €JIEKTPOHIB,
1 pO3TJIIHEMO BIATYK Ha Ied MOTEHIlal eJIEKTpOHHOTO Ta3y. Hexail npuknaaeHuii

MOTEHIIa] IHIyKy€e HONpPaBKy N0 TYCTHHH €JIeKTpoHIB dp=egp(e:), ne p(e) -
rycTMHA CTaHiB Ha ToBepxHi depmi. Y mpaBWIBHOCTI BUpa3y s Jo JIETKO

BIICBHUTHCH, SKIIO 3BCPHYTH yBary Ha HaCTyrIHi BUJIQAKU.
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dp=n(eg)-n(0) =
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ne f - piBHOBaxkHMH po3noxin Depmi (enekTpoHu xk € Gepmionamu!):

fp:ﬂ(,u—sp), (7)
npuyoMy Ha nmoBepxHi depwmi, K MU Bke 3HaeMo 3 Teopii Depmi - piauHH,
p=é., (8)
ne & - eHepris @epmi. 3 ypaxyBaHHIM OCTaHHBOI (HOPMYITU MAEMO
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V CBOIO 4epry, HOTEHIiaN ¢ MMOBUHEH 3a10BOJILHATH piBHAHHA [Iyaccona
(10)

A¢ = 4776(100 +5p)1

ne Jdp nmaerbes Bupasom (9),a p, - He30ypeHa I'yCTHHA YnClia YaCTHHOK:
Py =0(r). (11)

Axmo B piBHsAHHI [lyaccona nepeiitu 10 Qyp’€ - KOMIIOHEHTIB Y BiAMOBITHOCTI 3
(12)

dbopmyoro
#(r)=[dae"4(a),

TO AaJi JIETKO MIPUMTH 10 HACTYITHOTO BUpa3y sl Gyp’ € - KOMIIOHEHTH ¢(q)
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II0 € XapaKTepUCUKOI0 MPOCTOPOBOrO MacuTaly eKpaHyBaHHsS KyJIOHIBCHKOI
B32€MO/Ii1 B €IEKTPOHHOMY Ta3i. Y I[bOMY JIETKO BIEBHUTHUCH, SIKIIIO 32 IOTIOMOTOI0
dopmynu (12) 31006yt Bupas uist noteHuiany ¢(r), Bukopucrosyroun (13):
(15)
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Sx Bimomo, nae0aiBCbKUil pajlyc €KpaHyBaHHsS 3aJ€KUTh BiJ PIBHOBAXKHOI

KOHIIEHTpAIlli eJIEeKTPOHIB Y BIAMOBIAHOCTI 3 BUPA30M
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3BIJIKM BUTIKAE, 10 MPU N — 0 eKpaHyBaHHS TaKOX IMPOIaaac. 3ayBaXKMMO, 110 B
MeTaliax paailyc ekpanyBaHHs [lebas Mae mopsaok pazaiyca bopa, To6TO,
r, ~10°cm.

Skmio miacraBumo dopmyiny (15) no (3), 3m00ymeMo HACTyIHUI BUpa3 IS

eHeprii:
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SIK BUJIHO 3 IbOTO BHPA3y, EKpaHyBaHHS MOCIA0III0E SHEPTilo 3B’ A3KY, 1 3a MEBHUX
3HaueHb pamaiyca Jlebas Moxe BiAOyTHCS AEIIOKai3allisl €JIeKTPOHA, a 3HAYHTH 1
nepexoan MoTTa i3 i€NEKTPUYHOTO A0 METaJiuHOro CTaHy. TOYKy Mepexony
MOJKHA BiJHAWTH 3HOBY 13 3a/1a4i HA MiHIMyM eHeprii, 1uB. (4). YMoOBa piBHOBar# B

cucTeMi MOke OyTH 3aricaHa B BUTJISIIIL:
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ne r,~a, TOBWHEH OyTW 3HAWACHWUN 13 PO3B'SI3aHHS  HACTYIHOTO

TPaHCUOCHACHTHOI'O piBHHHH?I:

exp(—r—oj ~% b (19)

r'D r'O r'O + r.D .
Sk nerko Oauutu 3 (18), mpu r, >r, eHepris cTae MO3UTHUBHOIO, TOOTO 3B’ A3aHOTO

CTaHy eJeKTpoHa Oulbllleé HE ICHY€E, 1 CHCTEMa JeJIOKAII3yeThCs, TOOTO,

NEPEXOANUTh JI0 METATIYHOTO CTaHy. YMOBY JenoKaii3aii (r, >r,) 3 ypaxyBaHHIM

BU3HAYCHHS pajiiyca bopa MoXxHa 3amucaTv TakOX HACTYITHUM YHHOM:
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Takum YUHOM, IIpH 3pOCTaHHi I'YCTUHHU CJICKTpOHiB J0 BE€JINYHMHH, KOJIX Ha KOXKHUI

CIEKTPOH mpumanae cdepa 3 paaiycoMm TMOpsAKy paaiyca bopa, cucrema



NEPEeXOUTh 13 CTaHy 130JIATOpa 1O CTaHy MPOBIIHHKA, TOOTO, BiI0YyBa€ThCs

nepexig MoTra.

3aBIaHHA 119 CAMOCTIiiHOI po0OTH.

1. Buxoastuu 3 ¢popmyin (12), (13),3100yTH Brpas (15), 1110 BU3HAYAE 3aJICKHICTD
MOTEHII1ATy BiJl KOOPJAUHAT.

2. Po3B’s13aTH 3aa4y MiHIMI3aIlil eHeprii eNeKTPOHa 3 ypaxyBaHHAM €KpaHyBaHHS

KYJIOHIBCBKOI B3aemozii. 3100ytu Bupasu (18) - (20).
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