co60ofi Bce MaTepHaJ/ibHble TeJIa, Mbl JOJKHbBI CUHTATh HENO/BHKHBIM
Jaxe BHYTPM CaMOil MaTepud, HaxoisleAcs B JIBHXKeHHH»
[5, ctp. 10—111].

B onbite BuibcoHa moJibiil IMAMHAP, MOMELIEHHBIA B MarHUTHOE
nosie, HampaBJieHHOe MapaJjiebHO OCH, BpalllaeTcss BOKPYT CBOeH
ocu. BHyTpu uwHIMHIpa BO3HMKaeT pafHaJbHO HalpaBJIEHHOE
3JIEKTPHYECKOe moJsie. B MeTa/uinueckoM UHJIHHADE MPHU 3TOM MPO-
HCXOMUT IMepeMellleHHe 3JeKTPOHOB MPOBOLMMOCTH K BHeIUHeH Mo-
BEPXHOCTH LHJIHHAPA. DJIEKTPOHBI MPOBOLUMOCTH MepeMellaloTcs 10
TeX Mop, MOKa 3apsil Ha BHELIHEeH MOBEPXHOCTH LHUJIMHIPA He CO34acT
roJie, KOTOpoe ypaBHOBeCHT cHiy JlopeHLa, AeACTBYIOILYIO Ha 3JIeK-

e
TPOHBI, HaXOJslIyecss B LHJIHH/Pe BellecTBa (F = —[vB]) . Mex-
c

1y BHelIHeH W BHYTPeHHeH MOBEPXHOCTSMH LHJIHHADPA BO3HHKAaeET
pPa3HOCTh NMOTEHLHAJa W NPU COEAMHEHHU HX MPOBOAHHKOM B HEM
NOHJET TOK.

Bu/ibCOH 3KCIEpPUMEHTAIbHO MONTBEPAHI, YTO Teopus I'epua, Huc-
XOAdlIasi U3 MOJHOTO YBJieueHHsi 3(Hpa, HE COOTBETCTBYeT AEHCT-
BUTeNbHOCTH. [Ipo6jemMa OTHOCHTENBHOCTH [BHKEHHS OKasajach
LIEHTPaJIbHOM B 3JIEKTPOAHMHAMHKE JBHXKYILIUXCS CPell, HO C OTKa3oM
OT MOJIHOTO YBJIeYeHHst 3hUpa HeJb3s ObJIO COXPAHUTb M NPHHIIHI
OTHOCHTEJILHOCTH B €ro KjaccuuecKoll ¢opme. JIopeHI momies mo my-
TH OTKa3a OT NPHHIHMNA OTHOCUTEJNbHOCTH, HO H 3TOT IyTb OKa3aJiCx
CJIO0XKHBIM M NPOTHBOPEYAIlUM MHOTMM 3KCIepMMEHTaJbHbIM JAaH-
HpIM. Heob6xomumo 6bl10 MOAMQUIMPORAThH rpynny npeo6pasoBa-
HHUHA KjiacCHYeCKOH (PM3MKH, YTOGbl pa3peluTb TPYAHOCTH 3JIEKTDPO-
JIMHAMMKH ABHXKYIIHUXCS TeJ.

2. OITHYECKHUE ABJIEHHA B JABHHRYIIHUXCA CPEJAX

12 OCHOBY ONTHKH ABUIKYIIUXCS TeJ, CTABUIYIO BAXXHOH BeXOH Ha IIy-
TH K CO3/1aHHI0 TEOPUH OTHOCHUTENbHOCTH, JIETJIM Teopuu abeppa-
LMK U Jonmnnep-addexra.

SIBnenne aGeppanuu cBeta ObLIO OGHADPYXKEHO AaHIVIMACKHM
actpoHomoM JIk. Bpannu. B koune XVII B. u B caMoMm HauaJe
XVIII B. MHOrHe acTpPOHOMBI 3aMETHJIM M3MEHEHHs] B IOJIOXKEHUH
3B€3/], MPOUCXOAMBILIHE C TOAUYHOH MEPHUOLUUYHOCTHIO M C aMILIUTY-
no#t okoso 40”. )K. IMTukap, P. T'yk u JIk. ®leMCTHL CKJIOHHBI Obl-
JIM MpUNHCATh 3TH H3MeHeHUs napaJsnaakcy, KaccuHu-mmaaummii n
Manbpenyn cripaBelJIMBO OCMapUBAaJH 3TH MOJOXKEHHUs, TaK KakK IpH
napajniakTHYecKOM CMeIlleHUH CBETUJIO yjaaJjsieTcss OT ameKkca mepe-
MellleHHs1 Habmojartessi, B TO BPeMs KakK MpH Hab/10jjaeMOM CMe-
LIEHUH CBETHJIO MPUOIMKAeTCsd K amekcy.

B 1725 r. C. MoJaiHe NMpeANpHHSA MOMBITKY MPOBEPUTH HCCJAENO-
Banusg I'yka. MoJsiHe yCcTaHOBMJI TeJNECKON MOYTH B BEPTHKaJIbHOM
MOJIOXKEHHH W HadaJj HaOJofeHus 3a 3Be3noit y [lpakona, mpuHsip
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TIIATEJNbHBIE JIJIE TOTO BpeMEHH Mephl K TOMY, YTOOLI MOJIOXKEHHe
TeJecKona COXpPaHMIOCh B TeueHue rofa. 17 pekabps 1725 r. Kk Hal-
JIIOIeHUSIM, HauaThiM MoJsute, npuctynua 1 Bpagiu u cpasy oOHa-
pPYyKHJ cMelleHue 3Be3bl K tory. K Hawajgy mapra cMmelleHue H0-
crurjo 20”7, IlpocnenuB pajbHefillee U3MeHeHUe cMmelleHus, bpan-
Ju 06HapyXKuJi, 4yTo B gekabpe 1726 r. ckIOHEHUe BEPHYJOCh K CBO-
eMy IekabpbcKoMmy 3HaueHuio 1725 r. Habuionenusi nokasaJu, yTo
3Besfla y JlpakoHa NMoiBepKeHa HEKOTOPOMY TOAMYHOMY CMEUIEHHIO,
KOTOpOe, 6e3yc/I0BHO, He sBJsieTCs MNapaJsjaKTHYECKUM; BO3HHKILIEE
JKe MpeANoJoKeHHe, YTO 3TO BBI3BAHO HyTalluefi 3eMHOM OCH, He CO-
OTBETCTBOBAJIO SIBJIEHUSIM, MPOUCXOAUBLINM C JAPYTUMHU 3Be3ZaMH.
B 1728 r. Bpaanu nous, uto abGeppauusi cBeta o0ycJOBIeHa KaXy-
mMcsl U3MEHEHUEM HalpaBJeHUsi paclpoCcTpPaHEHMs CBeTa OT 3Be3-
Abl BCJIECTBHE PACIIPOCTPAHEHUs CBETA C KOHEUHOH CKOPOCTBIO U To-
JIHYHOTO JIBMXKeHHs 3eMJid Mo cBoeli op6ute. [ 0OBSICHEHHS CY-
TOYHOH M TOXMUHON abeppanuu Ha TMPOTSAXKEHHH IOYTH BCETO
XVIII B. npoBoAM/IMCh pa3Hble MeXaHHYECKHe aHAJIOTHH, He 00bsc-
HsIBIIKE, OXHAKO, KapTuHbl abeppauuu (Jlanauwnx, Moneption u Ap.).
B 1782 r. BunbcoH, HCXOAS U3 SMHUCCHOHHOH TEOPUHU CBeTa, MPeNio-
JIOXKHJI, UYTO TIPY HAaMoJIHEHHH TeJjeckona BOJOH YHCJIEHHOe 3Haye-
Hue abeppauud He HOJIKHO MU3MEHHTbCA. K MPOTHBOMOJIOXKHOMY BbI-
Bony mpuiuesn Bomkosuy. Bornpoc o posnn Teneckona Obln paHee mo-
craBjieH Kiepo, KOTOpbll paccMOTpes BOMPOC O TOM, B KaKOM Ha-
npaB/ieHUH JOJIXKeH GBITb OPHEHTHPOBAH TeJIeCKON AJsi HaOMI0NeH st
3Be3bl. Kyiepo mpuiiesn K BEIBOLY, YTO 3THM HanpaBJeHHEM JOJKHa
ObIThb [OHaroHajb MNapaJenorpamMma, ITOCTPOEHHOTO Ha BEKTOpax
ckopoctd cBeta W 3emuu. AGeppauuss B paMKaX 3MHCCHOHHOH
TEOPHUM OCTaBajach SIBJEHHEM H30JHPOBAHHBIM H He MPHBOAHJIA
K TMOCTAHOBKE HOBHIX CYILECTBEHHBIX BOMPOCOB OoJjiee oO6iero xa-
pakrepa.

Y IOHra Mbl BhepBbie BCTpeYaeMCsl C MONBITKOH OObSCHEHHSA
abeppalud ¢ BOJHOBOK TOYKH 3peHHs. OObsicnenne IOHTa, ocHOBaH-
HO€ Ha MPeNnoJIOKEHHH O HeyBjeKaeMoM 3(dupe, cpa3y Ke NpuBe-
JIO K MOCTaHOBKe nmpobJsieMbl B3auMojaeldcTBUSl 3(upa U BeLlecTBa.

Cnenymoouiasti Bexa Ha NMYTH K CO3NAHHMIO ONTHKH IBUXKYLINXCSH
cpen cBsizaHa ¢ umMeHaMu Aparo u ®penens. Mcxonsi U3 5MHCCHOH-
HOll TeopHu cBeTa, Aparo cumraj, 4to KO3(pHIHEHT MpesoMaeHHs
JIOJI2KeH 3aBHCETb OT TOTO, [BUIKETCS JIM TeJO HAaBCTPeUy HCTOUHHKY
WM yransetrcss ot Hero. He 3ameTuB M3MeHeHHsI yriia OTKJIOHEHHS
Jyda, Aparo 3akKJIOYHJ, YTO [IBHXKEHHe 3eMJHM He BJIMSIET Ha MMOKa-
3ateqpb npesnomieHusi. B 1818 r. Aparo o6paTuics ¢ MHCBMOM K
@penento. B orBetHOM nuceMe PpeHesnb H3JI0XKHI BOJHOBYIO TEO-
PHIO ONTHYECKHX SIBJICHHH B JBHXKYILUXCS Cpelax, OMHpPAaIoIyioCcs
Ha THMOTe3y O HEeMOJBHXKHOCTH 3(hHpa B cHCTEME HEMOIBUXKHBIX
3Be3[I.

®peHenb cyuTal, UTO €CJAM BCe colepKaileecsi B cTOn6e BOIb!
HIM B KYCKe CTeKJa HCHbIThHIBAeT MOCTymaTeJbHOe [BUXKEHHE, TO
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pacrmpocTpaHeHHe cBeTa IOJXKHO NMPOTEKaTb HE3aBHCHMO OT TOTO,
UMeeTCsl WM OTCYTCTBYET NMOCTynaTesibHOe NBHKeHHe. COBCeM HHast
KapTuHa J0/12KHa UMeTb MECTO B TOM CJjyyae, ec/ii B CTeK/e HJIH B
BOJIE COJEPXKUTCS HEUTO HEMpPHBOAHNMOe B JABHKeHHe. Teopus, no-
crpoeHHasi PpeHesneM, No cBoeMy 3HAaYeHHUIO BBIXOAUT JaJjeKko 3a
paMKH npocToro o0bsicHeHus: onbiToB Aparo. ®dpeHenb BrepBble MIH-
POKO CTABUT BOMPOC O HEOOXOXMMOCTH BHISICHEHHS CYILeCTBYIOLIEH
3aBHUCHMOCTH MeXIY OBHXKVIIUMCS TeJOM H 3(pUPOM, OKPYXKaIOIUM
TeJ10 U cofepxkaiumcsi B HeM. OH paccyKaaeT MPUMEPHO Tak: yIpy-
roctb 3¢upa HeM3MeHHa, MJIOTHOCTb Ke 3¢upa B cTeKae | GoJblle
IJIOTHOCTH 3(upa B BakyyMme p. B ciayuae HemomBHIKHOTO cTeKia
Ko3hdUuuueHT npesoMiaeHus 6yner

n=_c_=]/ﬁ_; ﬁzl/&,
a P P1 P
Ecnu cTek/o IBUXKeTCS, TO CKOPOCTh 3(upa MO OTHOIIEHHIO K CTEeK-
Jly paBHa MO BeJMYHHe U oOpaTHa MO HaNMpaBJEHHIO CKOPOCTH CTeK-
Jla Mo OTHOWIEHUIO K 3¢upy. BHyTpH Xe cTek/sa cKOPOCTb 3¢Hpa 1o
OTHOLIEHHIO K CTEKJNy TpeOyeT yyeTa «HEMpepbIBHOCTH» 3¢Hpa. B cu-
JIy YCJIOBHUSI HENpPepPbIBHOCTH
PV = pyU,, U = ® oyl
= 1% 1= - =U—=-
P1 n?
BHayTpu BeiliecTBa, rie 3¢up YMmIOTHEH, €r0 CKOPOCTb O OTHOLIEHHIO
K CTEKJy ecTb U;<{v, a N0 OTHOLUEHHIO K BHellHeMy 3(upy —

v v—v(l L
—o=v(1-4).

®peHesnb cyuTal, YTO Yrosl MNPEJOMJIEHHsST 3aBHCHT OT CKOPOCTH,
C KOTOPO# CTEKJIO ABHIKETCS MO OTHOLIEHHIO K 3¢upy. B Teopun He-
MOABHIKHOTO 3(dHpa NpesoMJIeHHe CBeTa B IBUXKYLIEMCS Teae JOJMK-
HO OTJIHYATbCS OT NPEJOMJIEHHS B Teje HelNOJBHXKHOM; OJHAKO,
corsmacHo ®peHenio, 3T0T 3¢d(eKT B mepBOoM NOPSAKE KOMIEHCH-
pyercs 3¢ ¢peKToM YacTHYHOrO yBjedeHHS 3dHpa ABHKYLIUMCH Te-
JIOM.

ITo noBoxy omertoB Aparo Koww nucaJ, uto abeppanus — He Ka-
XKylleecsi HI3MeHeHHe HanpaBJeHHs, a HCTHHHOe. B H3BeCTHOM cMbIC-
Jle — 3T0 KOCBeHHas moJsiemMuka ¢ PpeHeseM, TPAaKTOBKa KOTOPOro
6os1ee 6sM3Ka K TPAKTOBKe, BO3HHKILEH MO3XkKe Ha OCHOBE 3JIEKTPO-
MarHUTHOH TEOPHH CBeTa.

IMpotus runortessl ®peHenst Gosiee OnMpefeeHHO BHICKA3bIBAETCS
Honmnaep.

OrnenuBasi Teoputo ®penens, MaHmenbllITaM IHCAJ, YTO, KOHEU-
HO, MCXHO HafTH MHOTO BO3pa)KeHH# NpoTHB BhBoga PDpeHens.
«MOXHO CHPOCHTb, HANPUMeEp, MOYeMy OH GepeT PasjM4HON B CTeK-
Jie ¥ B IyCTOTE NAOTHOCTb 3(HpPa a He ero ynpyrocTb, YTO COBEpPLIEH-
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HO uaMenusio Obl geno W T. 4. Ho Tak WM HHaye pe3yjbTaT MOJIY-
yaerTcst y Hero BepHbi. JlefiCTBUTENbHO,— FOBOPUT PpeHesb,— yroa
npejoMJIeHUsT 3aBUCHT OT ¥ U3-3a U3MEHEHHsI CKOPOCTH Majaiolien
BOJIHBI, HO 3TOT 3((EKT B MEPBOM MOPsAKe KOMIeHcHpyetcs addek-
TOM YacTHYHOTO yBJjeueHus» 7, crp. 101].

IIpu Bcex uacTHUHBIX ycnexax Teopud A0 40-X rofoB MpoOILJIOTO
BeKa MOYTH He OblJIO 3KCMEPUMEHTaJbHBIX PabOT MO ONTHKE JBHXKY-
wuxcsa ten. B 1839 r. K. ba6une nponyckaJ cBet yepes JBe OIMHA-
KOBbIe CTEKJISIHHbIE MJIACTHHKH B Pa3HBIX HaNpaBJIeHHAX: YEPe3 ONHY
JyYd TMPOXORM/IM MO HAMpaBJEHHIO HBHKeHHS 3eMJH, Yepe3 Jpy-
ryio— B o6paTHoM HampaBieHuu. [Ipu unHTEpdEpPeHLHH 3TH JNYUH
NAaloT TaKylo ke KapTHHy, KaK H B TOM cjyyae, Korga oba Jsyya
uayT B ogHoM HanpaBaenud. K 40-m rogam XIX B. He TOJIBKO He Cy-
I1eCTBOBAJIO €MHON W MOCJef0BaTeJbHOH TEOPHH ONMTHYECKUX SIBJIE-
HUH B ABHXKYILIMXCS Tejax B [EJI0M, HO H IOCJed0BaTeNbHOH Teo-
puu abGeppauuH.

B 1843 r. Honnnep majn KPUTHYECKHH aHAJH3 CYLIECTBYMOLIHX
00bsicHeHUH fBJeHHs abeppauuu, pa3/ejnUB HX YCJOBHO Ha NATb
rpynm:

1) OGbsicHeHHsI Ha OCHOBE 3MHMCCHOHHOH TeopuM cBeTa (THNA
Bpannu). TH TPAKTOBKH MOJKHBI OBITH OTKJIOHEHB BBUAY CMOPHOrO
XapakTepa caMOH 3MHCCHOHHOH TEODHH CBerta.

2) O6bsicHenusi abeppallyi KaK ONTHYECKOH HJJIIO3HUH: ABJSAIOT-
csl, KOHEUHO, HECOCTOSITE/ bHBIMH.

3) Kunemartnueckue oGbsiCHEHHs, OCHOBAHHbIE Ha yueTe OTHOLIe-
HHSA CKOpPOCTH Habuiofatensi K cKkopoctd cBera. Jlonmyiep cuuTan ux
HelpHeMJIeMbIMHU BCJIEICTBHE TOTO, UTO OHHU Npennoaraior abcoJoT-
HYIO «IIPO3PayHOCTb BCeX TeJ HJst 3(upa, 3a UCK/IIOUEHUEM CeTyaT-
KU Tjiasas.

4) MexaHuueckne 0GDbSICHEHHS, OCHOBAHHBIE HA CJIOXKEHHH CKO-
pocteii. 9TH 00bACHEHHS HENMPHEMJIEMBl O ABYM NMpPHYMHAM: BO-Mep-
BBIX, OHH MNpEINosaraioT aGCoJIOTHYIO HEMOABHMKHOCTb 3(upa, BO-
BTOPHIX, corjacHo [onnnepy, Heab3st CKAaIblBaTh IOCTYMATeJNbHOE
JIBUXKeHHe 3eMJIH C IBHXKEHHEM CBeTa.

5) ®usuosiornyeckue oGbACHEHHs, MPeRNoaaraouine, yto abep-
pauus ecTb CJIeNCTBHe CMelleHHss HauboJsiee YyBCTBUTENBLHOH TOYKH
CeTYaTKH 3a BPeMs NMPOXOXKJAEHHsS CBeTa OT 3payka [0 CeTYaTKH
rnasa. At oO0bSICHEHHS NMPHBOAAT K PAcXOXKIEHHSAM ¢ HabJoae-
MBIMH 3HaueHUsIMH abeppaiuH.

Cratbsa [onmiepa SIPKO PHUCYeT HeyLOBJIETBOPUTENbHOE COCTOSI-
HHMEe ONTHKH ABHXKYILIUXCS Tes B 40-X rogax mpoIJIOro CTOJIETHS.

B 1845 r. Beictymun CTokc ¢ psagoM paGoT, MOCBALIEHHBIX
Teopun abeppanuu. B cBoe#t Teopuu abeppaunu CTOKC MCXOZHJ U3
NPEANONIOKEHHUS], UTO OKPyKalouui 3emMito 3GUp NpU IMepeMeLieHH
3emuu yBiekaercs ewo. OH cuMTan;, uTo B KaxkJOH TOUKE MOBEpX-
HOCTH 3€MHOTO Liiapa CKOPOCTb 3(pupa paBHA CKOPOCTH 3€MJIH U MPH-
Gopsl, cef0BaTebHO, HAXOAATCA B MOKOE MO OTHOWIEHHIO K OKPY-
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KamoieMy ux 3pupy. Hanpasienue, B kKotopoM Halbarofaercs 3Be3-
Ia, 3aBUCHT OT HaNmpaBJIeHUsI PACNPOCTPaHEHUs BOJH B TOT MOMEHT,
KOTJla OHM NMPOXOMST uepe3 0OBEKTHUB TesecKona. PaccmarpuBaemoe
HampaBJieHHE OTJIHYaeTCss OT HanpaBJIeHUs] PACMpOCTPAHEHHsS BOJIH
Ha HEKOTOPOM PacCCTOSIHHH OT moBepxHocTH 3emiu. Teopus Crokca
TaKXe BCTPETHJIACh CO 3HAUYUTEJbHBIMH TPYAHOCTSMH.

Ananusy teopuu Crtokca GbUIH MOCBsiEeHbl PaGOTE MHOTHX (H-
3UKOB, B ToM uncJje Jlopenua u [Tnanka. B Teopuu Ctokca comepxa-
JIOCh IBa HECOBMECTHMBIX HOMylleHHus: 1) ABHXKeHHe 3upa ABJIALT-
csi 6e3BHXPEBHIM M 2) Ha MOBEPXHOCTH 3eMJIH HeT CKOJbXKEeHHS.
Eciu npeamosiarath, 4to 3Gup siBAsieTCS] HECKHMAeMbIM, TO HET HH-
KaKOH BO3MOXKHOCTH COBMECTHTb 3TH momyileHus Ctokca.

V3 rugpolMHAMHKH M3BECTHO, YTO €CJIM 1Iap, MOTPYXKeHHBIH B
HEOrpPaHHYEHHYIO HeCXKHMAaeMylo Cpely, UMeeT 3afaHHOe MOCTyna-
TeJbHOE /IBUXKEHHEe, TO ABHKEHHe cpelbl OYIEeT BIIOJIHE ONpefeseH-
HBIM MPH YCJIOBUH CYIIECTBOBAHHS MOTEHIHAJa CKOPOCTEH s 3TOH
Cpenbl ¥ paBeHCTBAa HOPMAaJIbHBIX COCTaBJIAIOUIUX B KaXXIOi TOUKe
MTOBEPXHOCTH.

JlopeH1 moxuepkuBaeT, YTO NpPHU JBUKEHUH, KOTOPOE YIOBJETBO-
psIeT 3TUM yCJOBHSM, Ha MOBEPXHOCTH UMEETCS 3HAUUTEIbHOE CKOJb-
XKeHue. OJHAKO eCcJH HOMYyCTHTb, 4TO 3GHP MOZUHHSIETCS Ta30BHIM
3aKOHaM H MPHUTSATHBaeTcs K 3emJie ¢ CHJIOH, 06paTHO MPOMOPILHN-
HaJbHON KBajJpaTy paccTOsIHUS OT ee ILeHTpa, TO, KaK MoKasas
[TnaHK, MOXHO YCTPaHHTb MPOTHBOpEUHE MEXKIY [IBYMs TMNOTe3d-
mu teopun CToKca, mpaBja, MyTeM HaJIOXKEHHS BeCbMa HEeCTEeCTBEH-
HBIX YCJIOBHI Ha H3MEHEHHS MJIOTHOCTH 3(upa.

JanbHelilllee pa3BUTHE ONTHKM MABHXKYIIUXCSH Cpell 0Ka3ajoch
TeCHO CBSI3aHHBIM C Npo6JeMaMH 3JE€KTPOHHOH TEOPHH U TJIaBHBIM
o6pasom ¢ paGoramu JlopeHua B 3TOM HampaBJeHHH. Yxke B8 1886 r.
Jloperu omy6saukoBan pabory «O BAHSHHH [BHXeHHA 3eMJH Ha
ONTHYECKHe SIBJIEHHSI», a B MOCJeLyolIMe Toabl — psix paborT, mo-
CBSILIEHHBIX CTOKCOBCKOH TeopuH abeppauud. B 1895 r. BHIXOZHT B
cBeT KHura JlopeHua «OmnBIT TEOPHH 3J1EKTPHUECKHX H OINTHYECKHX
SIBJIEHUH B ABMXKYIIMXCSI CpPefax», ChirpaBllasi B JOPEJIATHBUCTCKHUI
nepuox HauboJsee CYLIECTBEHHYIO POJib B YSICHEHHH OCHOBHBIX MpPOG-
JIeM 3JIEKTPOHHOH TeOpHHU.

3HauuTeNbHO MO3[Hee, B JIEKUHSIX, NPOYUTAHHBIX B KoaymoOuii-
CKOM yHHBepcuTeTe BecHo#t 1906 r. u onmyGJMKOBaHHBIX 11O Has3Ba-
HHeM «Teopusi 3/€eKTPOHOB U ee NMpPHMEHEHHE K SIBJEHHSIM CBETa H
TEeMJOBOro H3JydyeHus», JlopeHNI mnucan: «DaeKTPOMAarHUTHbIE M
ONTHYECKHE SIBJEHHS B CHCTEMAaX, MMEIOUIMX MOCTymnaTeJbHOe IBH-
’)KeHHe, — a TaKUMH B CHJIy TOIXUYHOTO HBHXKEHHS SIBJASIOTCSI BCE Te-
Jla Ha 3eMJie,— NPEACTaBJASIOT 60JbLIONH HHTEPEC He TOJIbKO CaAMH f10
cebe, HO TakXke M MOTOMY, YTO OHH NAIOT BO3MOMKHOCTb ITPOBEPHUTH
pasJH4YHbIE TEOPUH 3JIEKTPUYECTBA. DJEeKTpOHHast Teopust Oblia pas-
BI/ITa2(i’1"7‘iaCTH CO CreuxasbHO¥ LeJbl0 OXBAaTHUTb U 3TH SIBJICHHUA» [4,
CTP. .
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B IOpeNsiTHBHCTCKHX TEOpPHSIX B TpaKTOBKe BOMpPOCa o B3aHMO-
JIeNCTBHM BelllecTBa M 3(upa CylllecTBOBAJH pasjHyHble H BecbMa
[{POTUBOpEYNBBIE TOUYKH 3DEHHs, KOTOpble YCJIOBHO MOXHO MOIpas3-
JeJTUTb Ha TPH TPYIIIBL:

l) NpuU ABUXKEHUM TeJa ero MOJIEKYJbl MPOXOAAT depe3 3Hup;
3T0 (OTHOCHTEJNbHOE) [BHKEHHE Teja MO OTHOLIEHHIO K HDPY Ipy-
60 HamOMHHAeT NBUXKEHHE OTKPLITOTO aBTOMOOWJIsSI B BO3LyXe, KO-
JUYECTBO KOTOPCTO B aBTOMOOHJE NpU ABH)XXEHHH IIOCJELHE O
OCTaeTcst TMOCTOSIHHBIM M KOTODBIH He YBJIEKAeTCs aBTOMOOIIEM.

2) NMpOTUBOMOJIOXKHASI TOYKA 3PEHHsI COCTOsIa B TOM, UTO 3(up,
3aKJ/IIOYEHHBIl B TeJse, MPOJBUTaeTCsi BMECTE C TEJIOM U MPH JBHKE-
HUU Teja 3(Up B HEM OCTaeTcst TeM Ke CaMblM; €CJH MPOAOJIKHTH
nogo6HYI0 MeXaHUYeCKylo aHaJorHio, TO MpPH OTCYTCTBHH (OTHO-
CUTEJIbHOTO) JBUKEHHsl TeJia MO OTHOLUEHWIO K 3()UpPy MOXKHO TOBO-
PUTb O 3aKpBLITOM aBTOMOOHJE, BO3AYX B KOTOPOM JBHIKETCsi BMecTe
C aBTOMOOHJIEM (IMOJHOCTBIO YBJIEKAeTCs);

3) ahup nBHKETCsi BMeCTe C TeJOM, HO ero CKOPOCTb OTJIMYHA
OT CKOPOCTH TeJja.

Eme ®uso nocraBus ONbITH AJs1 NMPOBEPKH Bompoca 06 yBie-
YeHHH W/ HeyBjeueHHH 3¢dupa. B ero onbiTax B nByx Tpy6ax pas-
HOH JJIMHBI BOJA JBHUrasach B NPOTHBOMOJIOXKHBEIX IaMPaBJEHHSX CO
3HAYUTEbHBIMH ITOCTOSIHHBIMU CKOPOCTAMH. KaXxmplii U3 OByX myu-
KOB CBETa, KOTOpbI€ CO3[1aBaJHCh OJHUM H TeM e HCTOYHHKOM, IpO-
XOJUT B 3THUX Tpybax cBOH MyTb B pPasjuyHbIX ycaosusix. Ogun my-
YOK NPOXOAMT B 006eHuX TpyOax nyTb B HaNpaBJEHUH NBUKEHHUS BOJBI,
Jpyro# xxe — npoTtus ee aBHXKeHHUs1. CKOPOCTb CBETORLIX JIyueH MOX-
HO CpaBHHBAaTb MyTeM HabJOJeHHUsT MHTEepP(hEepEeHIMOHHO! KapTHHHI,
H3Mepsisl pacCTOSIHHE MEXAY JABYMSI CMeLIeHHbIMH [0JI0CaMH MpH He-
MOABUKHON v nBHXKYLIefics Boge. Korna B Tpy6ax ABHXKETCS BO3AYX,
HUKaKHX H3MEHeHU# HHTep(depeHUUOHHO! KapTHHBI He Ha6JII0gaeTcs.
OmnbiTel ®u30 u Maifikenbcona — Mopau noxTBepauaun  dopmynay
®penens piasi KoadhduureHTa VBjeUeHHS.

B nanbhefiniem Jlopeny npu anasnuse ombita Pu30 M rUmoTesdH
®penessi TeOPeTHYECKH PAaCNPOCTPAHUJ MOJYYEHHBIE PE3yJbTaThl U
Ha CJyYaH TaKUX cpell, B KOTOPbIX CKOPOCTb CBEeTa 3aBHUCHT OT Yac-
TOTBI, W Hallej 3HaUeHHe

3aMeuaTenbHBIH UHKA PaboT 3eeMaHa W €ro COTPYAHHKOB MOATBED-
gun pacuersl JlopeHna.

Heo6xonumo oTmeTHTh, YTO NpPH aHaMu3e paccMaTPUBaEMOH
rpymniel MpoGJeM ONTHKH ABHXKYIIUXCsT cpel JIOpeHL B CBOMX BHIBO-
nax npeHeOperaer 4jeHaMH BTOPOTO MOPsiIKa IO CPABHEHHIO C v/c,
HCXOMAsl M3 TOrO, YTO NMOYTH HH B OJHOM H3 OOCYKIaeMbIX MM OIbI-
TOB, MPOM3BENEHHBIX C LEJIbI0 OOHAPYXKEHUS] BJUSHHA IBUXKEHHS
3eMnu Ha ONTHYECKHE SIBJIEHHS, HEBO3MOXKHO GObLIO OOGHAPYKHTH
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s dexThl, mMponopunoHambhble v?/c2. Kak Obl GJH3KO 3/1€KTPOHHAS
Teopust JIopeHa HH MOAXOAM/IA K PEIIeHHI0 NpoljeM ONTHKH [BH-
KYLWHUXCS CPeN, NOJHAsSl M e[IHHAs TEOPHs OTCYTCTBOBaa, H JlopeH-
Ily, MHOTO cJiesiaBlIeMy JJ5l OTbICKaHMsl BbIPa*KeHHH, MHBAPUAHTHBIX
Npy Mepexojie OT ORHOI MHepPUHAJbHOH CHCTEMBI K JIPyro#, He yAa-
JIOCb MOJYYHTb HATJISIAHOH, (u3HuecKH YyOeIHUTEeNbHOH KapTHHBI
abeppallid B LIEJIOM.

Hapsiny ¢ aGeppauueit BaXXHbEIM sIBJI€HHEM B ONTHKE JIBHKYLIMX-
cst cpen siBasiercst addexr Jonnaepa. B 1842 r. nosiBunach HeGOJb-
mras pa6ora Jlonmaepa «O uBeTe IBOHHLIX 3B€3J H HEKOTOPHIX ADY-
THX HeGecHbIX TeJ», ChIrpPaBlUasi BUAHYIO POJb B (DU3HKE B LEJIOM H
B ONTHKE ABHXKYIIHUXCSI CPel B yacTHOCTH. B 3Tofi paboTe Bnepsoie
GblJ TOCTABJIEH BOMPOC O BJIMSIHUM [BHJKEHHsI HCTOYHHKA BOJIH HJH
Ha6JjionaTenast Ha BOoCOpUHHMaeMylo Hab6Jjionartesem udacTtoTy. Ilep-
BbIM OTKJMKHYyJCSI Ha pa6ory J[lonmjepa H3BeCTHbI MaTeMaTHK
b. Boabuano. OpHako ¢H3uKH He 0OpaTH/IH CEPHE3HOTO BHHMAaHHS
Ha pa6ory [lonmuepa, cuuTas ee acCTpPOHOMHYECKOH; aCTPOHOMBI e
YKa3bIBaJIM Ha HEBO3MOXKHOCTb IIPUHSTHSI IOMNMJIEPOBCKOrO OO bsICHEe-
HUsl UBeTa ABOHHBIX 3BE3[.

Pe3kas nosemuka Bo3HHMKJa Mmexny Jlomniepom u I[leuBanem.
[Tocnennuit paccmarpuBas BJAHSIHHE PABHOMEDPHOTO IBHIKEHHS Cpe-
IIbl Ha XapakTep KoseGaHUH, pacnpoCTPaHSIIOLIUXCS B 3TOA cpefe, U
NpHUIIeN K BBIBOJY, UTO ABHXKEHHE CpPelbl MOXKET MEHSITb HJIHHY BOJI-
Hbl, ee CKOPOCTb M HHTEHCHBHOCTb, HO MepPHOJ MOJIKEH IIPH 3TOM
0CTaBaTbCs HEU3MEHHBIM.

3HauyuTeJbHBIA HHTEPEC NMPeACTaBJsieT TOT (HakKT, YTO 3aM0JIT0 HO
BO3HMKHOBEHHSI PEJSITHBUCTCKOH KHHEMATuKH U PEJISITHBHCTCKOTO 3a-
KOHA CJI0XKEHHsI CKOPOCTel, B KayecTBe OJHOrO U3 apryMeHTOB MpO-
THB TOYKH 3peHHs [lensans urypuponaso To, uto acddekr Hommie-
pa MMeeT YHMCTO KHHEeMaTHYeCKyl0 MNPHUPOLY H AMHAMHYECKass ero
TpakTOBKa OecrnyofHa. B stoi nosemuke [lonmiep okasaJcsi mpas;
oaHako pa6oTsl IlenBassi mpuHeCaH MO/b3y B TOM OTHOLIEHHH, 4TO
B HUX Obl1 3a0CTpeH Bompoc o posu 3ddekra Jlomnmiepa B ONTHKE
ABUXYyIUuXcst cpell. IleuBanb nepBoHayasbHO HCXORMJ H3 MPELro-
JIOXKEHHSE O MOJIHOM YyBJeueHHH 3dHpa ABHAKYLUMCS TeJOM, HO B
nociefyomux cBoux paboTax paccmaTpuBas 3ddexr [lonmiepa c
TOYKH 3DEHHS] HEeMOABHKHOTO 3dupa.

[TouTH OHOBPEMEHHO C JHCKYCCHEH 10 BOIPOCY O B3aHMOMEHCT-
BUSIX MEXIY 3(GHPOM M BelecTsOM B CBSI3H C TeopHeil aGeppauuy
3TH e Npo6JeMbl BOHUKJIN H B TeopHH Jommiep-sddekra. [Tnonor-
BOPHbIMH [JIsl pacnpoCcTpaHeHHsi ponmiep-a@deKTa Ha MOJEKYJIsp-
HyI0 ¢usuky Obliu pa6oTel AHrcTpema, XoTst B AHCKyccHn AHrcTpe-
Ma U Maxa npaBeIM 0Ka3aJcsi TOCJTEeXHHI.

Pewaioinee 3Hauenve B NMPOHHKHOBEHHH NpHHUuna Jlonnsiepa B
ONTHKY MMeJH BbinojHeHHble B 1862—1873 rr. onwiter B. Xiorruuca
MO0 M3YYEHHIO CHeKTpoB 3Be3l. B mepsoit cepuu ombiToB 1862—
1863 rr. Xiorruuc uccjegoBas CEeKTPbl MHOTHX 3Be3Jl, CDABHHBAs HX

20



CO CMEKTpaMH, MOJYyYEeHHBIMH OT 3eMHbIX HCTOYHMKOB, B 4YaCTHOCTH
oT reficiepoBblX TpyGok. OH MoJNyuyns BeCbMa LEHHbIe HaHHblE O XH-
MHYECKOM cocTaBe aTMoc(epnl 3Be3n. Y:xe B 1864 r. oH mbiTasncs
HalTH CMeIEHHE CHEKTPaJbHBIX JHHHUH, OOYCJOBJIEHHOE [BHXe-
HueM 3Be3f1. Ho, xoTs B ero pacnopsizkeHuu Obl1 MPUGOP, MO3BOJISIIO-
UM paspellnTb KOMNOHEHTH D-nunun ®payHrodepa, HaGaOAeHNs
nan Anbpe6apanom, CupuycoM, ApkrypoM, a Opuona. a Jlupwl,
p Ileraca u mpyrumu 3Be3LaMu He Janu pesynbTaroB. [lo pacue-
tTaM XIOITHHCA, OH MOr Gbl 32METHTh CMELIEeHHs, COOTBETCTBYIOLIHE
cKopocTsiM mopsiika 196 muas/cex.

B 1868 r. Xiorruucy ymasoch C MOMOLIbIO CIEKTPOCKonma GoJib-
el paspeliainel COCOGHOCTH HAUTH cMellleHHe B D-JIMHHH CIEKT-
pa Cupuyca W B JIHHHSIX a30Ta chekTpa OOJbLIOH TyMaHHOCTW B
Opuone. Pewawinum 0o6CTOSTENbCTBOM [JIsI JIOKa3aTeNbCTBA MNpPHH-
uuna Jlonnmiepa XiorruHe cuuTas 3ameyeHHoe um B 1871 r. pasnu-
yre B cnekTpax kpaeB CoJiHua, Bbi3BaHHOe BpailieHneM CoJHLA BO-
Kpyr cBoe# ocH.

[TpencraBnisier untepec mucbMo MakcBenia K Xwoorruicy. Makc-
BeJJI pacCMaTpHUBaeT J[Ba BONPOCAa ONTHKH [ABUXKYIUHXCSI Cpen:
s¢dexr [lonnnepa u U3MeHeHHe MOKa3aTessl NPEJOMJIEHHsI TPH NPO-
XOX/IEHHH uyepe3 MBHKYIILYIOCsS MPH3MY, He CBsi3biBasi HX. Dddexr
Jonmuepa, no MHeHHI0 MakcBessna, MOXHO OOBSCHHUTb He3aBHCHMO
OT TUMOTe3bl YBJEUEHHS HWJIH HeyBjeueHHs] 3hupa IBUKYILHMHCH
TejJlaMH; BTOPOI Ke BOIMPOC JOJIKeH ObITb pemieH, UCXOAS H3 THUIIO-
Te3bl Ppenesist 0 yacTHyHOM yBJeueHnu adupa. B 1894 r. A. Beno-
nosibekuil 8] MpensioKus MPOEKT IKCMEePHMEHTa JJisi MCCIeI0BaHHs
npuHuuna Honniepa — Puso B nabopaToOpHbIX YCJOBUSX, He IMpHU-
Gerast IpH 3TOM K KOCMHYECKHM CKOPOCTSIM.

3arpynHeHus Npu HccaeJoBaHHH 3ddekra [lonmnepa B Jsabo-
PaTOPHBIX YCJIOBHSIX COCTOSIM B TOM, YTO He YyHAaBaJoOCh MOJYUHUTb
3eMHNE HCTOUHMKH CBeTa, NBHXKYyIIHecss C GOJIbIUMMH CKOPOCTAMH.
CxBUTH CHeKTPaJIbHBIX JUHUIT MPHU LOCTHXKHUMBIX B TO BPEMSI CKOPO-
CTSIX UCTOYHHMKOB B 3e€MHBIX YCJOBHSX OBLIM BeCbMa MaJjbIMH U He
MOTJIH PErHCTPHPOBATbCS CYLLECTBOBABIIUMH TOT/IA MPHGOPAMH C X
HEBbICOKOH YYyBCTBHUTENbHOCTBIO. BesonosibCKuil nucas, 4to AJjs Ja-
60paTopuOro H3yueHHst HONMJIep-3pdekTa HEOGXOAUMO yCOBEpLIeH-
CTBOBAaTb 3KCMEPHUMEHTAJ/bHYIO TeXHHKY B JIByX HalpaBlIeHUAX: BO-
NEePBLIX, B HANpPaBJeHUH YBEJIHYEHHS CKOPOCTYW HCTOYHHKA HJIH ero
H300paXKeHHs H, BO-BTOPHIX, 3HAUHTEJIbHOTO YBEJIHYEHHsI pa3pelialo-
Llell CrMOCOGHOCTH CIEKTPasbHBIX NMPHGOPOB.

Ha ycraHoBKe HHTepecHO# KOHCTPyKuuM Bemonosbckuil man skc-
NepuMeHTaNbHOe MOATBEpPXKIeHHe npHHuuna Jonmiepa — ®uso B
JabopaTopHbIX (3eMHbIX) Yca0BHsiX. B 1907 r. mpunuun Jonmie-
pa— ®uso Obin nposeper b. B. TonuupineiM u Y. Buniunom npu
NOMOLIH MHTeP(EPEHIHOHHOTO CrieKTporpada ¢ BbICOKOH paspemaio-
Ieit cnoco6HOCTbIO. B. A. MuXesbCOH 06paTU/l BHMMAaHHe Ha TO, YTO
CMellleHH s JIMHAH B CIEKTPAaX PA3JHUYHBIX CBETHJ MOTYT BhI3bIBATHCS
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He TOJBKO [ABHIKEHHEM CBETHJ 110 OTHOLIEHHIO K HabJiomatesnio, HO
H H3MEHEHHSIMH, MPOHCXOAAIIMMH B Cpele, KoTopas pasnesser
CIIEKTPOCKOMN H HCCJELyeMbIl HCTOYHHMK CBeTa. UeTKo BbIpasHB CBOE
OTHOLIeHHe KakK K caMoMmy npuHuuny Jlonmiepa — ®u30, Tak ¥ K
ero actTpodH3HYeCKUM IPUJIOKeHHSM, MHXeNbCOH OTMEYaeT, 4ro
upuHiun onmiepa cam no ce6e HOCHT YHCTO KHHEMAaTHYECKHH Xa-
paxTep M, CJAe0BaTEJNbHO, He BbI3bIBA€T HHKAKMX COMHEHHH, OXHAKO
B YHCJe MPeNNoJIOXKeHHH, Ha KOTOPBIX OCHOBAHO €ro NMpHMEHeHHe,
HUMEIOTCSl NOMNYIIEeHHUs, B 3HAUUTEJbHOH CTeNeHH MPOM3BOJIbHBIE H
TpeOylolive ONbITHOH NMPOBEPKH.

3. JIEKTPOMATHHTHBIE NNPOIIECCHI
B ABHEYIMUXCA CPEQAX
B TPAKTOBKE JIOPEHIIA H IVAHKAPE

Jlopenn u Ilyankape Obinn HanGosee OJNM3KH K OCHOBHBIM HAEAM
CrelHaJbHON T€OPHHU OTHOCHTENBHOCTH, C(HOPMYIHPOBAHHBIM B OKOH-
4aTeJbHOH Qopme DHUHIUTEHAHOM He3aBHCHMO OT HHX. IlyTH, mo Ko-
TOPBIM OHHU ILJIK K TEODHH OTHOCHTENBHOCTH, ObIIM BO MHOTOM HJEH-
tiuHpl. Ho B TBopuecTBe JlopeHma MHOro4Mc/eHHble Mpo6JaeMbl
3JIEKTPOJMHAMUKH [BHXKYUIUXCSA TeJ 3aHHUMaJi 0c060 BUIHOE MECTO.

Bo BBenmenuu K cBoeli ctathe «O mUHaMHKe 3j1eKTpPoHOB» (1906)
Ilyankape ccbutancs Ha paboTy JlopeHlla «dJieKTPOMarHUTHBIE
SIBJICHHS B CHCTeMe, IBHXKYIUIeHcs C JI0O0OH CKOPOCTbIO, MeHbleh
CKOpPOCTH cBeTa», onybaukoBaHHO# 27 Mas 1904 r. B «M3Bectusix
AMcTepraMcKoll akaleMHun», 1 nucana: «BaxHocTh Bonpoca noGynu-
Jla MeHsl CHOBA 3aHSTbCsl MM: Pe3y/bTaThl, MOJIyUeHHbBIE MHOIO, CO-
rJIacyIOTCsl BO Bcex HanbGoJiee BaXKHBIX MyHKTaX C TEMH, KOTOPbIE IO-
Jyuns JIopeHIl; i CTPeMHJICS TOJbKO HOMNGJHHUTH H BULOM3MEHHTb HX
B HEKOTODBIX [eTassiX; HEKOTOpble HMeIOLIHecsl PacXOoKIeHHs, KaK
YBHAMM [aJjibllile, HEe HIPAIOT CYLIECTBEHHO# posu» [9, cTp. 52].

Ilyankape ganee ykaswiBaeT, uTo JlaHxkeBeH (a mo Hero Dyxe-
pep) mnbiTascs BUIOHU3MeHHTb el JlopeHua. B To BpeMsi Kak y
JlopeHua ABHXKYIIUACS 3J€KTPOH NpPHHHUMaeT (HOPMYy CILUIIOCHYTOTO
3JI/IUNICOU A BpallleHHsl, ABE OCH KOTOPOI'O OCTAIOTCsi HEM3MEHHBIMH,
y JlaHXeBeHa ocTaeTcsi NOCTOSSHHbIM 06beM aJjauncouna. HecmoTps
Ha NOJKynalollee NpeuMyllecTBO Teopuu JlaHKeBeHa, BBOAsUIeH
TOJIBKO 3JIeKTPOMAarHUTHbIE CHJIbl U CHJIbI CBSI3H, OHAa, KaK I0Kasal
JlopeHil, HeCOBMECTHMa C NOCTYJATOM OTHOCHTEJIbHOCTH.

@oxt yxe B 1887 r. 661 61M30K K (popMasbHOH CTOPOHE Ipe-
ob6pasoBanuil JlopeHla, Ho BecbMa HaJjiek OT UX (HU3MUECKON HHTEp-
nperauun. OH 3aNHCBIBaeT ypaBHEHHs KoJieGaHWH yNpyroit HeCcKu-
MaeMof cpeabl M paccMaTpHUBaeT TakHe NMpeo6pa3oBaHUS KOODIH-
HaT U BpeMEHH, KOTOpble OCTaBJSIOT yKa3aHHble ypaBHeHHS HHBa-
puaHTHbIMH. Bansko k teopun Jlopenua momoulen Jlapmop; BecbMa
HHTepecHa M cBoeoGpa3Ha Oblna 3BoJgionus JlaHxXeseHa. OnpHako
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