KBAHTOBAS ¢DH3HKA
POTOIPPEKT




1. SAPOXKIAEHHE
KBAHTOBOK ¢H3KKH

I'Ipomsopeqme anekTpoauHamMuku Makcesenna u
KNaccU4eCcKom MexaHukm

Co3p,aHV|e 3I7IHLLITel7IHOM CTO 4 OoT0O

MpoTuBopeune anekTpoanHamukmn Makceenna v onbITHbIM (hakTam M3nyqu|/|;| BeIJ.l,eCTBOM
KopoTkux OMB (HaunHas ¢ nHpakpacHoro):
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Teopust Makceernna: rnaBHoe ycrnosue nanydyeHns OMB —
yCKOpeHHOe ABWXeHne 3apsaa. Harpetoe Teno JOmKHO HenpepbIBHO
n3ny4YaTb (MOHbI KpUCTaANANYECKON peLUeTKN KonebntoTcs) u
oxnaguTbcs 40 abCONTHOIO HYNSA, Yero He NPOUCXOAUT Ha NpaKkTuke

Keanmoeast pusurxa Maxca IInanxka




[TnaHk Makc (1858—1947) —

BEMNKUI HEMELIKMIA OU3NK-TEOPETNK, OCHOBATENMb
KBAHTOBOW TEOPUN = COBPEMEHHOW TEOPUIN ABMKEHNS,
B3aMMOAENCTBNSA 1 B3aMMHbIX NpeBpaLleHnm
MUKpocKkonuyecknx Yyactmy,. B 1900 r. B paboTte no
nccriegoBaHUIO TEMNOBOIO M3NyYeHUs NpeanosioxXur,
YTO SHEPrnsa ocumnnaTopa (CUMCTEMBbI, COBEpLUAKOLLIEN
rapMoHUMYecKkre KonebaHust) NpUHUMAaET OUCKPETHbIE
3Ha4YeHus, NponopLnoHarnbHble YacToTe KonebaHuu,
9HEeprus n3ny4yaeTcs oTaenbHbIMU NOPLINSIMMN.
Bonbluon Bknag BHEC B pa3BUTUE TEPMOANHAMUKMN.

I'unomesa IInanxKa: amomul ucnycrkamom

ANneKmpomMaczHUmMmHYr0O SHep2uro He HenpepuoléHo, A
omoenvHuiMU nopuusimu
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‘BrnepBbie kBaHTOBbIE CBOMCTBa MaTepun Bbinn obHapyXeHbl Npy UCCReaoBaHmm
N3Ny4YeHns 1 NormoLLeHns ceeTa

2. HABAIOAEHHE POTOIPPEKTA
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domoaggerxcm - sieneHue 6bLPLIBAHUSL INNEKMPOHOE
u3 eeuiecmea noo oeucmeuem ceema

OnbIT HENL3S 0OBACHUTL HA OCHOBE BOSIHOBOW
TEOPWW CBETA: MOYeMy BOSTHbI Manol YacToThl
HEe MOTYT BblpBaTb 3MEKTPOHbI AaXe npu
OoNbLLION UHTEHCUBHOCTU OCBeLeHUA?
BbiBO4: C MOBEPXHOCTU LiMHKA 3NEKTPOH®LI
BbIPbIBAET YIIbTPadOMOETOBLIN CBET, TaK
KaK ero yacTtora bonbLue, a 3Ha4YUT U
Oorblle 3HeEPrusa KaXxaoro KBaHTa
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CIDOToaJleKTqueCKHﬁ 9(1)(1)61@ GBI OTKPBIT B 1887 roay
Hemenkum pusukom I I'epriem n B 1888—1890 rogax
3KCIIEPUMEHTAIIBLHO HcciieqoBaH A. I. CTOJIETOBBIM.

Haubosnee nosiHoe ucciegoBanue sisjieHus (potodddexra ObLIo
BeInotHEeHO D. JIenapaom B 1900 1. K aToMy BpeMeHH yKe ObLI
OTKPLIT 3J1eKTpoH (1897 1., Jx. TomcoH).



~ 3. OIbITHI CTOAETOBA

Cronetos Anexkcaugp Npuropbesmny (1839—1896) —
pycckmn comnsmk. Mccneposarne dpotoadpdexta npu-
HEeCno emy MMPOBYIO M3BECTHOCTb. [loKkasan Takxe
BO3MOXHOCTb rNpumeHeHuns coTtoachpdexkTa Ha npak-
TMKe. B poktopckom pgucceprtaumm «MccneposaHus
O PYHKLMM HaMarHM4yeHMs MArKoro Xernesa» paspa-
6oTtan mertop uccneposaHus eppOMarHeTMKOB U
yCTaHOBMN BMA, KPUBOM HamarHudeHus. DTa pabora
LLIMPOKO MCMOMb30Banach Ha NPaKTHMKe NPMW KOHCTPYMU-
POBaHMK 3NEKTPUYECKUX MawmnH. bbin MHUUMaToOpom
co3paHma MU3nyecKoro MHCTUTYTa NP MOCKOBCKOM
yHMBEepcUTETE.

1. OT Yyero 3aBUCUT YUCIIO BbIPBaHHbLIX CBETOM 3IIEKTPOHOB
((bOTO3NEKTPOHOB)?

2. Uem onpependeTca CKOPOCTb (KNHETUYECKas aHeprug)
9TUX POTOSNEKTPOHOB? |



3. ONIbITHI CTOAETOBA |
FpuHumn paboTbl yCTaHOBKU

1. be3 ocBeLlleHns CBETOM KaTtoda ToKa B
LLlenun HeT, T.K. HET HOCUTENeW 3apsaaa.

2. Tlpn ocBellyeHnn cBETOM KaTofa
BO3HMKaeT (DOTOTOK Adaxe npu oTCyTCTBUMN
Pa3HOCTU NMOTEHLUMANOB. |

3. MNpKn HEKOTOPOM HaMNPSKEHUN BO3HMKAET
POTOTOK HachbIWeHUSI.

4. I'Ip|/| yBeJIMYEHUN MHTEHCUBHOCTU U3JTYyYEHUA (bOTOTOK HacCblLLEeHNA YBENTMYNBAETCA.
~ IIepeviii 3axoH pomoagdpperxcma: pomomorx |
HACBLUWEHUSL NPSAMO NPONOPUUOHANIEeH nadarouiemy
ceemoeomy nomokry



3. OTILITHI CTOAETOBA

HeMOoHCcTpauma nepBoro 3akoHa (poToaddeKkra ¢ NOMOLLLID UHTEPAKTUBHOW MOLENN
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~ IIepeviii 3axoH pomoagdpperxcma: pomomorx
HACbIUWEHUSL NPSAMO NPONOPUUOHANIEeH nadarouiemy
ceemoeomy nomokxy



3. OIlIbIThl CTOAETOBA

M3mMeHUM nonapHOCTL 6aTtapeu

1. Mpwn yBenn4eHnn obpaTHOro HanNps>KeHNA cmna Toka
YMEHbLUAETCA.

2. [1py HEKOTOPOM HanpsXKeHuu (3agep>KMBaroLLEM) cuia
TOKa CTAHOBUTCH PaBHOW HYIIO.

3. BeiBoa: ANEeKTpunyeckKoe rnoJsie TOopMo3nT BblipBaHHbIE
CBETOM 3J1EKTPOHDbI 1 BO3BpalllaeT UX Ha 3J1IEKTPOL.

4. Mo Teopeme 06 U3MEHEHUN KMHETUYECKON SHEPTUN
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B3aMMOCBA3b KUHETNYECKON SHEPTMN DOTOINEKTPOHOB C
3a[lep>KUBaKOLLMM HanNpsKeEHUEM
5. Mpn nsmeHeHnn NHTEHCNBHOCTN CBETA
3agepxnBarolee HanpaxeHne He NSMeHAETCA.
6. KnHetnyeckas aHeprna ooTO3NEKTPOHOB 3aBUCUT
TOMbKO OT 4YaCTOTbl CBETAa.




3. OIIbIThl CTOAETOBA

HeMOoHCcTpauma BTOporo 3akoHa ootoadopekTa C NOMOLLLIO UHTEPaKTUBHOW Modenn
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Bmopoi 3axoH ¢pomoadpperxcma:
MAKCUMAIbHASL KUHEeMuUu4ecKast SHep2ust
pomosnexmpoHoe NPsiMo NPONOPUUOHANILHA
yacmome céeema u He 3aéucum om ez20
UHmMeHcusHocmu




3. OIIbIThl CTOAETOBA

DoTO3(PGEKT HE NPOMUCXOAUT MPU onpenerneHHon MMHUManbHOW YacToTe
ONs OaHHOro BellecTBa.

Tpemuu 3axoH (pomosgpgexkma: Ons Kaxsc0o20 esewecmeaa
cyuiecmeyem MUHUMANbLHAS Yacmoma ceema
(MaxcumansvHasi ONUHA 60JIHbL), HUXKE KOmopou
dpomosghgpercm HeB03MONCEeH

[leMOHCTpauua TpeTbero 3akoHa oToaddeKTa ¢ NOMOLLbIO MHTEPAKTUBHON MOAENU
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KpacHas 2paHuuya ¢pomosgppexma — npedeibHas uacmoma
V., HUMce Komopoit (homoaghghexm ne navarooaemc:.
min



4. TEOPHAA POTOOIPPEKTA

B 1905 rogy GuHwTenH o6bacHun potoadhdekT Ha OCHOBE KBaHTOBOW runoTesbl [1naHka:

n3s1ty4eHHad nopuuns CBETOBOW SHEPIMnN | — K normnowaeTcqd LEJTMKOM.

hv = A,

muo

2
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dopmyna SMHWTENHA Ond

dooToadhdekTa

Paboma eslxodd — MUHUMANbLHASL IHEepP2Uusi,
KOMOPYro HAO0O coodW UMb 3 IeKMPOHY,

umooul oM NOKUHYMl Memaul
Pusnvecknin CMbICl ypaBHEHNA SUHLUITEWHA NS

@OTOS@@GKT&I

9HEepruga KBaHTa CBeTa pacxogyercs Ha paboTy o
BbIpPbIBAHWUIO 3N1IEKTPOHA U3 MEeTasna U Ha coobLleHne emy
KMHETUYECKOW SHEepPrum



4. TEOPHS POTOIPPEKTA

hv = A, + >

Ecu hv > AB, TO (1)0T03(1)(1>eKT Ha6JIIO,£[aeTCH

Eciu hv < AB,TO (1)0T03(1)(1)eKTa HeT j

A
KpachHas rpanuna goroaddekra: v,,;;, = WB
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KpacHas rpanunia portoaddekra: 4,,,, =

¢ _>




4. TEOPHS ®#OTOIPPEKTA

B
KpacHada rpanuna ¢oroadpdexra: v, = ™
PaboTa BbIXO40B 9NeKTPOHOB  mv? i
Bewecmeo 2B | T = elU,| |
Ie3uit Cs 1,89 - mUZ
Kanuii K 2.15 . |
Bapuit Ba 2,29 hv =45+ ——
Jlntun E1 2;39 - ~d— |
I{usK /n 3,74 | hy = AB ra eUs
Turaun T1 3,92 |
Cepebpo Ag 4,30 Ar = qU = el,
Ve Cu 4,46 EQuHvua namepeHnus
Bosbgppam W 4,50 | paboTbl:
30J10TO Au 4,58 — =TT
[T1aTuna Pt 5,30 1sB=1,6-10 ,ZDKI
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S. PEILIEHHE 3AILAY
3adaya 1.

PaboTa Bbixoga ong uuHka 3,74 9B.
[lepeBeanTte B O)KOYIW.

3adaya 2.
OnpenenuTte KpacHyr rpaHnyy potoaddoekta ans LnHKa
yepes YacToTy U ANMHY BOMHbI NagaroLllero ceBera.

3adaya 3.

Mcnonb3ya gaHHble Tabnuubl «PaboTa Bbixoga SfIEKTPOHOBY U
OMbITOB C LUMHKOBOW NAacTUHOW, nNpoaHanmanpymnTe
HabnoaeHne potoadbdekTa Ans pasHbiX METANOB Mpu
OCBeLLUEeHNN NX CBETOM Pa3Horo uBeera.




JAOMAIIHEE SAIIAHHE

OK-31, c.256-257 n §87, 88;
NnoaroToBUTLCA K
CEeMMHAPCKOMY 3aHATUIO.



HCTOYHHKH HHPOPMAILIHH

MakunweB ' 'A. ®Pu3uka. 10 Kn.
Ouck «1C:lLkona. Pu3uka, 7-11 knaccsobl.
Bbuonunoreka HarnNnAAHbLIX NOCOOUMN.

UHTepaKTUBHbIE Moaenun».

AneKTpoHHbIe pecypcbl UHTepHeTa.



