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Lear padoTbI: O3HAKOMUTHCS C  SBJICHHEM  BHEIIHETO
dbotodddexra, €ero 3aKOHOMEPHOCTSMH, CHATHE BOJIbTAMIIEPHBIX
XapaKkTEepUCTUK (OTOSIIEMEHTA.

IpunannexnocTu: 1adopaTopHas yCTAHOBKA JIJIsi CHSATHUSI BOJIBT-
aMIEPHBIX XapPaKTEPUCTHK (POTORIEMEHTA C OJOKOM MUTAHUS, MHKPO-
aMIIEPMETPOM U BOJIbTMETPOM, HICTOUYHUK CBETA.

Teopernueckoe BBeAeHUE

BuHemnuit poroddgdexr — SABICHUE BBIPHIBAHUS JJIEKTPOHOB C
NOBEPXHOCTH BEIIECTBA MOJ JCUCTBUEM 3JIEKTPOMATHUTHOIO HM3JTyde-
HuA. beut oOHapyxen ['epuem B 1887 ., HAOMIOAaBIIMM YCUIIEHUE TIPO-
ecca paspszia npu 00JIydeHUH MCKPOBOIO MPOMEXYTKA yibTpaduose-
TOBBIM CBETOM.

[lepBble (hyHIAMEHTAIbHBIE HCCIIEIOBAHUS BHEIIHETO (POTOA(]-
dekTa BeIMONHWI pycckuil yueHbli CtosieroB B 1888-1889 rr. OnbITh
CroneroBa nmenu GeHOMEHOJIOTHYECKUI XapakTep. Tem He MeHee, OHU
NO3BOJMIN C(HOPMYJIUPOBATH OCHOBHBIE 3aKOHOMEPHOCTH BHEIIIHETO
dboTorddekra:

® CBET OKa3bIBACT pa3pspKarollee JCUCTBUE HA OTPULIATENBHO 3a-

pSKEHHbIE Tea,

e HauOoJIbllIee JICWCTBUE HA 3apSHKCHHBIE TEJIa OKa3bIBAET YIIbT-

paduosieToBoE U3NydeHuUe,

® HE3apsDKEHHbIE Tela MOoJ JEMCTBHEM CBETa MPHUOOPETAIOT MO-

JIOKUTEJIbHBIN JJIEKTPUUYECKUU 3apsi]l,

e (HOTOTOK, BOBHUKAIOIIMI 1MOJT ACHCTBUEM CBETA, MPOIOPIIMOHA-

JIEH JHEPTETHYECKOW OCBEIIEHHOCTHM KAaToOda W 3aBUCHT OT CO-

CTOSIHUSA €r0 MOBEPXHOCTH,

e (hoTodhPekT mpakTUIECKU OC3bIHEPIIMOHEH.

TouHble KOJMWYECTBEHHBIE HccienoBaHus (orodddexra BHINOJI-
Hw B 1898-1899 roaer /Ixk. Tomcon u @. Jlenapa, uamepuBIIue OT-
HOILIEHUE 3aps/ia BHIPBAHHOW YACTHUIIBI K €€ MacCe, U JI0KA3aBIlIKE, YTO
ATUMHU YaCTULIAMU SIBJISIIOTCA 3JIEKTPOHBI. MIMU k€ ObLJIO YCTaHOBJICHO,
YTO SHEPIrus BHUICTAIOIIMNX (POTOAIEKTPOHOB HE 3aBUCUT OT MHTEHCHUB-
HOCTH IAJIal0IIEro CBETa W NPSMO IPONOPIMOHAIBbHA €r0 YacTOTeE.
Kpome Toro, okaszanoce, 4TO IJIsl pa3iUYHbIX METAJUIOB CYIIECTBYIOT
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CBOM TPENEIbHO HU3KHE YaCTOThI CBETA, HUXKE KOTOPBIX (POTOAIPPEKT
HE HAOIIOMaeTCs.

Teoputo BHemHero gorordpdexra nan A. Diinmreid B 1905 r. On
BBICKA3aJl UJICI0, YTO CBET HE TOJIbKO MCITYCKAaeTCsl, KaK 3TO Mperoia-
rai [ImaHk, HO U pacHpOCTPaHAETCS U MOMIOMIAETCS OTACIbHBIMU TOP-
nusMU (KBaHTaMmH) ¢ ’Hepruedt E =hv. Takum o06pa3zoM, pacrpocTpa-
HEHUE CBETa HY)XKHO paccMaTpUBaTh HE KAaK HEMPEPBHIBHBINA BOJIHOBOM
IpoILIeCC, a KaK MOTOK JIOKAJIM30BAHHBIX B MPOCTPAHCTBE AUCKPETHBIX
CBETOBBIX KBAHTOB, JIBMXKYIIUXCS CO CKOPOCThIO PACIPOCTPAHEHUS CBE-
Ta B Bakyyme. KBaHTBI 3JIEKTpPOMAarHUTHOTO U3JIYYEHUS! MOJYYHIIA Ha-
3BaHuEe ()OTOHOB.

CornacHO KBaHTOBOM Teopuu ODWHINTEHHA 3HEpTUs (HOTOHA pac-
XOJIyETCSl Ha BBIPHIBAHUE DJIEKTPOHA U3 MeTalia Ay, U HA COOOIICHUE
BBIPBAHHOMY 3JIEKTPOHY KUHETUYECKOW SHEPTUU:

2
6bIX * (1)

meum

Ecnu xe sHeprumn poToHa HE JOCTATOYHO JIJISi COBEPIIIEHUSI pado-
Thl BBIXOJ[Aa 3JIEKTPOHA U3 MeTaia, To porodpdekt He Oyner UMeTh
MECTa HEe3aBUCHUMO OT MHTEHCHBHOCTH CBETOBOI'O MOTOKA. TakuMm oOpa-
30M, YCIIOBUEM KPACHOU epaHuybl pomoaghghexma ABIASETCS PABEHCTBO:

hv=4A,, . (2)

B nacrosiiee Bpems 3akoHbl hoTodddexta popmynupyroTcs cie-
TYIOIIAM 00pa3oM:

1. mpy HEU3MEHHOM CIIEKTPAIbHOM COCTaBE CBETA, MAJAIOIIEro Ha
¢doTokaros, (HOTOTOK HACHIIMICHUS MPOMOPIIMOHATIEH SHEPTeTUYECKON
OCBEIIIEHHOCTHU KaTo/1a;

2. ISl TaHHOTO BelecTBa (HOTOKATO/1a MaKCUMallbHasl HadalbHas
CKOPOCTh (DOTORJIEKTPOHOB 3aBUCHUT OT YaCTOTHI CBETA U HE 3aBUCTHU OT
€ro THTEHCUBHOCTH;

3. WA Kaxa0ro matepuana (oToKaroda CYIIECTBYET MPEAeIbHO
HU3Kasg 4acTOTa CBETAa, MPU KOTOPOU €111€ BO3MOKEH BHEIIHUMN (HOTOI -
dekT, Ha3pIBaeMasi «KpacHou rpanuiiei» dhororddekra.

BTopoii 1 TpeTuil 3aKOHBI, a TaKKe OE3bIHEPIIMOHHOCTH (HOTOA(-
(exkTa, HEBO3MOKHO OOBSICHUTHh B paMKaxX KJIACCHYECKOUN 3JeKTpoMar-
HUTHOU Teopuu cBera J[x. K. Makcsemna. CornacHO 3TOM TEOpUU BBI-
pBIBaHUE DJIEKTPOHOB MPOBOJAMMOCTH M3 METajlla SIBIIAETCA Pe3ysbTa-
TOM MX «PacKauyWBaHMs» B AJIEKTPUUECKOM TOJIE CBETOBON BOJHBI, a

hv =ho = + A
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aMITJIUTy/Ia «pacKauMBaHUs» JOJDKHA BO3pacTaTh MPH YBEIMYCHUH WH-
TEHCUBHOCTH CBETA.

OObsacHeHue Bcex ocoOeHHocTel (ororddexTa okazamoch BO3-
MOKHBIM JIMIIIb C TIO3WIIMM KBAHTOBOM Teopuu cBeTa. M3 ypaBHEHUs
DUHIITEHA cleayeT, YTO MaKCHMaJlbHasl KHHETHYeCKas SHepTrHs (poTo-
AJICKTPOHA BO3PACTAET C YBEIIMUCHHEM YaCTOTHI MAAAFOIIETO U3TydCHHUSI
U HE 3aBUCUT OT €r0 MHTEHCUBHOCTH: uMcia (oToHOB (2 3akoH). Tak
KaK C YMCHBIIICHUEM YacTOTHl CBETa KMHETHYECKAsl SHEPTHUs (HOTOIIICK-
TPOHOB YMEHBIIIAETCSI, TO MPHU HEKOTOPOW JOCTATOYHO MAaJIOM 4acToOTe
KHHETHUYECKast SHEPTHs (POTOIICKTPOHOB CTAaHET PaBHOM HYIIO U (DOTO-
s ekt npekpaturcs (3 3aKoH).

Kpome BHEIIHEro CyIiecTBYeT elle U BHYTpeHHUU (PoTtorPdekr.
OO6a sBJICHHMS HaIUTM IIHPOKOE MPUMEHEHHE NPHU CO3MaHuM (hOTOdJIe-
MEHTOB, (DOTOYMHOKHUTEJICH, COJTHEYHBIX OaTaped, B TEICBUICHUH U
dboToXUMUMU.

IHopsiiok BbINOJIHEHUsSI PA0OTHI:

3aganue 1. CHATHE BOJbTAMIECPHOH XapakTepucTHUKH (oTod1e-
MEHTA.

1. Bxitounuts B ceth 220 B OJOK NUTaHUS YCTAHOBKU U OCBETH-
TENbHYIO JTaMIIOUKY.

2. YCTaHOBUTH JAMIIOYKY Ha PAcCTOSHUU 25 cm OT (OTO3JIEeMEH-
Ta.

3. V3MeHsia yCKOpSIolllee HapsiKEHUE OT HYJIS 10 MaKCUMAaJIbHO-
ro, 3alMChIBaTh COOTBETCTBYIOLIME MOKA3aHUSI MUKPOAMIIEPMETpA Ye-
pe3 2 B no 10-15 B, 3atem — uepe3 5-10 B.

4. TToBTOpPUTH U3MEPEHUS MYHKTA 3, YCTAHOBUB JaMIIOUYKy Ha pac-
crosiuuu 40 cm ot QoTodsIeMeHTa. 3alOIHUTh Ta0IHILy 1:

Tabmnuia 1

pacctosiHue OT (DOTOAIEMEHTA JI0 JIaMITbI

r, M vy M

i, MkA U, B i, MkA U, B
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5. IocTtpouts 00e 3aBucumocTH i = f{U) Ha ogHoM rpaduxe. Haii-
TU TOKHU HACBIIIEHUS JUISl KQXKIO0TO CiIydasi.

3ananue 2. M3yyeHue 3aBUCHMOCTH (POTOTOKA HACBHIIIEHHUS OT
JHEPreTuYeCKoil OCBEIIEHHOCTH KaToA.

1. CHaTh 3aBUCUMOCTH (DOTOTOKA I HACHIIMICHUS OT PACCTOSHUS
Mexy hoToreMeHToM U Jlamnoi B mpeaenax ot 30 cwu 1o 70 cm ¢ mia-
oM B 5 cm TIPU MaKCUMaJlbHOM YCKOPSIIOIIEMCSl HanpsibkeHuu. Pe3yib-
TaThl 3aHECTU B TAOIUILY 2:

Tabmnuria 2

v, M

i, mxA

E, ko/m*

2. TloctpouTth rpaduk 3aBUCUMOCTH (POTOTOKA OT PACCTOSHUS [ =
A7)

1
3. PaccuuTath ocBelIeHHOCTh (hoTokaTona: E = —, Tne I — cuna
r

CBETa JIaMIIbl HaKaJIUBAHUsI, ¥ — PACCTOSHUE MEXKIY (POTOAJIEMEHTOM U
namrnon. Cujia cBeTa JlaMIibl B K0. MPUMEPHO YHUCICHHO paBHA MOIIHO-
CTH JIaMIIbI B Bm.

4. Tloctpouth rpaduk 3aBUCUMOCTH (POTOTOKA OT IHEpPreTHYe-
CKOM ocBelieHHoCTH dhoTokaTona i = f(E).

5. Caenath BBIBOJIBI 11O PE3yJbTaTaM paObOThI.

KonTpoJibHBbIE BONIPOCHI:

1. ®otoaddekT, Buabl porodrddexra.

2. KBaHTOBBIE CBOMCTBA CBETA, MPEACTABICHUS O (POTOHAX.

3. ®usnueckue OCHOBBHI (PoTtoddPdekTa W €ero 3aKOHOMEPHOCTH.
[Ipumenenue gpotorddekra.

4. ®oTod7eMEHTHI U (DOTOYMHOKHUTENIU, UX YCTPOUCTBO, TIPUHIIHII
JEUCTBUS, OCHOBHBIC XapaKTEPUCTUKH U MPAKTUUECKOE MPUMEHEHUE.

5. CylHOCTh 3KCHEPUMEHTA, OOBACHEHUE MOJYUYEHHBIX PE3yJbTa-
TOB.

bubsunorpadpuyeckuii cnucok:



7

1. CaBeaseB U. B. Kypc obueit puzuku 1.3 [Teker]: yuebd. moco-
oue / . B. CaBenbeB; M.: Hayka, 1982.

2. KopoaeB ®. A. Kypc ¢uszuku. Ontuka. AToMHast U siaepHas
dbusuka. [Tekct]: yue0. mocodue / . A. Kopones; M.: IIpocsernienue,
1979.

3. Janacoepr I'. C. Ontuka [Tekct]: yue0. nocodue / I'. C. Jlana-
coepr; M.: Hayka, 1976.



