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TpynHocTu Teoprun bopa

O B teopum bopa coxpaHuIHUCh mpeacTaBiIeHUs 00
OpOUTAIbHOM JBUKCHHUH DJICKTPOHOB B
KYJIOHOBCKOM II0JIE Spa.

o Kiaccuueckas simepHas modeib aroMa Pezepdopaa
ObL1a JomoiaHeHa B Teopuu bopa uneei o
KBaHTOBAHHUHU DJICKTPOHHBIX OPOUT.

o lloatoMy Teoputro bopa nHoOTIa Ha3bIBAKOT
ROJIYKIACCUUECKOU.
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OOBbsICHEHHE IIpaBUjia KBAHTOBAHUS

O B cranmmoHapHOM KBAaHTOBOM COCTOSIHUH
aToMa BOAOPOJa Ha AJIMHE OPOMTHI JOJKHO
VKJIQJbIBATBCA 110 HJee Jie bponias nenoe
YHCJIO JUIUH BOJH A, T. €.

n\ =2mur..
n n

o Iloxcrasiss AiauHY BOJHBI A€ bponiis
A= h/p, To€ p = m_V — UMIIYJIbC IEKTPOHA,
ITOJIYYHIM
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KBaHTOBaHHE JICKTPOHHBIX OPOUT
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DKCIIEPHUMEHTAJILHOE IMMOATBEPKICHUE
TUIIOTE3bI A€ bpouns.

1927 r. - amepuKkaHCKHe
¢buzuku K. JleBUCCOH H X |A |
JI. I>xepmep: = .

IY4YOK BJIEKTPOHOB, | |
pacceuBarOIINKCS Ha

KPUCTAJIJIE HUKEJIS, TACT

OTYETIIMBYIO TU(DPAKIITOHHYIO

PoTonnacTHHKA

KapTHHY, TT0J00HYO TOi, 1928 1. aHMIMICKUM (PU3UK
KOTOpas BO3HUKACT IIPH JIx. I1. TomcoH: HaOmoneHNE
pacCesTHUM Ha KPUCTAILIE .
KOPOTKOBOJIHOBOTO HH(bpaKHHOH?OH KAdpTHHbI,
PEHTTE€HOBCKOIO M3ilydyeHus. B BO3HUKAIOLICH IIPHU

9THUX SKCIICPUMCHTAX HpOXO}KI[eHI/II/I quKa
KpUCTAJI UTpaJl poJib

eCTCCTRCHHOM AJIEKTPOHOB YEPE3 TOHKYIO
TU(PPaKIMOHHON PEIICTKH. [MOJTUKPUCTAIIINYECKY O

(oaBIy U3 30J10TAa.
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Jlndpakys 3JIEKTPOHOB

(a)

KaptrHa audpakiuu 5J€KTPOHOB HaA MOJUKPHUCTAIINYECKOM
oOpaslie mpu JJIATEIABHOM SKCMO3WINM (a) W HpH KOPOTKOH
skcrio3unuu (b). B cnywae (b) BuAHBI TOYKM IONAJaHUS
OT/ICIBHBIX AJIEKTPOHOB Ha (DOTOIIIACTHUHKY.
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Oneitel @abpukanTa, budbepmana,
CylIkrHa

O OmbIT k. ToMcoHa OBLII MHOTOKPAaTHO IMMOBTOPEH C
HEU3MEHHBIM PE3YyJbTaTOM, B TOM YHUCJIC IpU
YCIIOBUSX, KOTJIa MOTOK 3JIEKTPOHOB ObLII HACTOILKO
c1a0bIM, Y4TO 4Yepe3 NpuOOp €IMHOBPEMEHHO MOTIJIa
IIPOXOAUTH TOJNBKO ogHa yactuua (B. A. ®adpukaHT,
1948 1.). Takum 00pa3om, ObLIO AKCOECPUMEHTAIBHO
J0Ka3aHO, YTO BOJHOBBIE CBOMCTBA MPHUCYIIU HE
TOJIBKO OOJBIION COBOKYIHOCTH 3JICKTPOHOB, HO U
KaKJOMY 2JIEKTPOHY B OTACIBHOCTH.
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BoaHOBEIE CBOUCTBA
MAaKpPOCKOIIMYECKUX TEJI.

o BnocneactBuu qudpakiiMOHHbIE SBICHUS ObLIIN OOHAPYKEHBI
TaK>Ke JIJI1 HEUTPOHOB, MPOTOHOB, aTOMHBIX U MOJICKYJISIPHBIX
ITyYKOB.

O OKCIEpPUMEHTAJIbHOE TI0KA3aTEJIbCTBO HAJIMYUS BOJTHOBBIX
CBOMCTB MUKPOYACTHI] ITPUBEJIO K BBIBOAY O TOM, YTO TO
YHHUBEPCAJIbHOE SIBJICHHUE TIPUPO/IbI, 00IIEE CBOMCTBO MaTEpHH.

o CrnenoBaresibHO, BOJHOBBIE CBOMCTBA JOJKHBI OBITH MPUCYIIU
Y MaKpOCKONMUYECKUM TesiaM. OJHaKO BCJIEACTBUE OOIBIION
MacChl MAKPOCKOITMYECKHUX TEJ UX BOJHOBBIE CBOMCTBA HE
MOT'YT OBITh OOHAPYKEHBI IKCIIEPUMEHTAIIBHO.

Hanpumep, neuinake maccor 10-9 1, ABMKYIIAMCS CO CKOPOCTHIO
0,5 M/C COOTBETCTBYET BOJIHA Jie bpoiins ¢ IJIMHOM BOJIHEI
nopsaka 10-21 M, T. €. mpubIU3UTEILHO HA 11 MOPSAAKOB MEHBIIIE
pa3MepoB aToMOB. Takas AJIMHa BOJIHBI JICKUT 3a MpeeiaMu
JOCTYIHON HAOMIOASHHIO 00JIaCTH.
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KBaHnTOBasg MeXaHHUKa

O l'unoresa ae bponnas 0CHOBBIBAJIACH HA
COOOPaKCHUSIX CHMMETPHUM CBOMCTB MaTepUU U HE
MMeEJA B TO BPEMS ONBITHOTO IToATBepkKACHUA. Ho
OHA SBUJIACH MOIIHBIM PEBOJIFOIIMOHHBIM TOJIYKOM K
PA3BUTHIO HOBBIX IIPEACTABICHUHN O IIPUPOIE
MaTepHajabHBIX OOBEKTOB. B TeueHNE HECKOIbKHUX
JIET LUENbIA Psjl BhIAAOIUXCS (PM3UKOB XX BEKa —
B. I'euzenoepe, 3. IllIpeounzep, Il. /lupax, H. bop,
M. bopu n npyrue — pa3pa0doTaain TCOPETUICCKUE
OCHOBBI HOBOM HayKH, KOTOpas Oblja Ha3BaHa
K8AHMOBOU MEXAHUKOU.
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Hpunuyun
oononnumenvnocmu H.bopa

BceM MUKpOOOBEKTaM IIPUCYIIA U BOJTHOBBIC, U
KOPITYCKYJIAPHBIE CBOMCTBA, OJIHAKO, OHU HE
SIBJISIFOTCS. HU BOJIHOM, HM YaCTHUIICH B
KJIACCHYE€CKOM ITOHMMAaHHUH.

O Pa3Hble CBOMCTBa MUKPOOOBEKTOB HE MTPOSBIISFOTCS
OJITHOBPEMEHHO, OHH JIOMOJIHSIOT JAPYT JIpyra,
TOJIKO UX COBOKYITHOCTb XapaKTepPHU3yeT
MUKPOOOBEKT IMOJIHOCTHIO.

MOKHO YCIIOBHO CKa3aTh, YTO MUKPOOOBEKTHI
PacCIpOCTPAHSIOTCS KaK BOJHBI, @ 0OMEHUBAIOTCS
SHEPTrUEH KaK YaCTHUIIbI.
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BepHep

I enzeHOepr

MarpuuHas MeXaHUKa

COOTHOIIIECHHUE
HEOMPEACICHHOCTEN

»
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Coomnowenue neonpeoenennocmei B.
I'euizenoepza

Muxpouacmuybl ¢ npunuune He

Ap . Ax > uMerom 00OHOBPEMEHHO MOYHO20

X 3HAYeHUss KOOPOUHam»l U

AW . /\t > coomeemcmayouer nPoeKyuu

umnyiscda.

e ABNsETCA NPOSABICHUEM JIBOUCTBEHHON KOPITYCKYJIAPHO-
BOJTHOBOW MPHUPOJBI MaTEpHUaIbHBIX MUKPOOOBEKTOB.

* [lo3BOJIET OLIEHUTH, B KAKOU MEPE MOKHO NPUMEHATH K
MUKPOYACTUIIAM MOHATHUS KJIACCUYECKON MEXAHUKH.

e [Toka3bIBaeT, B YaCTHOCTH, YTO K MUKPOOOBEKTaM HEIPUMEHUMO
KJIACCUYECKOE TOHATHE TPASKTOPHH, TaK KaK JIBIDKCHHUE IO TPACKTOPHUH
XapaKTepu3yeTcs B JIIOOOH MOMEHT BPEMEHH OIPE/IeICHHBIMU

3HAYCHUSMH KOOPJAUHAT U CKOPOCTH.
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IHpezerep

BoiaHoBasa
MeXaHUKa

BoiHoBOE
ypaBHEHUE
3JIEKTPOHA —
ypaBHEHUE
[HIpeannrepa



Pacnipenenenne BEpOSTHOCTA OOHAPYKECHUS
3JICKTPOHA B aTOME BOJAOPOAA

V(o DJIEKTPOH B COCTOSIHHUU 15
(OCHOBHOE COCTOSIHHE aroMa
BOJIOPO/Ia) MOXKET OBIThH
OOHApPY’KEH Ha Pa3IMYHbBIX
paccTossHUAX OT saapa. C
HanOO0JIbIICH BEPOSITHOCTHIO
€ro MOKHO OOHAPYKUTh Ha
PaCCTOSHUM, PABHOM

S 3 4 5 & 3 & § 10 - Danuycyr, mepBou
OOpPOBCKOI OPOUTHI.
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BeposTHOCTh, OOHApy»KEeHHUs DJICKTpOHA B
COCTOSIHUM 2§ MaKCHMMaJbHa Ha PacCCTOSHUH
r= 4r1 OT sapa.

B o0oux ciyyasx aromMm BOJ0poJia MOXKHO MPEICTaBUTh B BUJIE CPEPUUECKU
CUMMETPUYHOTO 3JIEKTPOHHOI0 00J1aKa, B [IEHTPE KOTOPOTO HAXOAUTCA SIAPO.
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Makc

bopH

Crarucruueckas
MHTEPIIPETAIMs BOJIHOBOTO
ypaBHECHUS

Jl0Ka3aTeIbCTBO
UICHTUYHOCTH BOJIHOBOM U
MaTPUYHOU MEXAHUKH
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Monenb. ATOM BOmopo/a.
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Ilaynp

JpeHpecT

Jl0Ka3aTeIbCTBO CBA3U
KBAaHTOBOU U
KJIACCUYECKOHU MEXAaHUKU
(HaJIM4Yre IpEeACIbHOTO
nepexona)
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1Hoap

Jlnpak

PengTuBucrckas
KBAHTOBAasd MEXaHUKA

(ypaBHeHHUE [[npaka)
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