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Annoranust. Ilpouszseedeno usmepenue cKopocmu pacnpocmpanernus MOHOXPOMAMUYECKUX HYUKOG eCIECMEEHHO20 c6end 6
cpede ammocheprozo 8030yxa. Ycmanoeneno, umo ckopocmy 6eno2o ceema (Cocmoauezo u3 Quonemosvix, CUHUX, 3€/1€HbIX, OPAH-

JHCEBBIX, HCEIMBIX U KPACHBIX JIyUell), RPUHAMAA ROCHOAHHONU U 00OUHAKOBOIL 0J13 6CeX 6U008 U3IYUeHUs, C

=2,99792458-10° m/c,

0

OUUBOUHA, HOCKONLKY 8 OAHHOM IKCHepuUMenme noiyuen eeep ckopocmeii om 3,6-10° m/c 0o 1,58-10° m/c.

KiroueBble €10Ba: CKOPOCTH CBETA, MOHOXPOMATHIECKUE MyYKH JTydeH, IToKa3aTelb MPeJIOMICHUS, AUCTIepCHs, (DOTOH.

THE VELOCITY OF PROPAGATION OF MONOCHROMATIC
BEAMS OF NATURAL LIGHT IN THE MEDIUM AMBIENT AIR

Baziev Djabrail Harunovich
CJSC «Management company Svetovit»

Abstract. Produced by measuring the velocity of propagation of monochromatic beams of natural light in the medium of air.
Found that the rate of white light (consisting of violet, blue, green, orange, yellow and red rays), adopted by the constant and the
same for all types of radiation, c,= 2,99792458 - 10° m /s, is erroneous, because in this experiment was obtained fan speeds from 3,6

< 10°m/sto 1,58 - 10° m/s.
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CocTo9HuMe BOonpoca

OIJacHO CYUIECTBYIOLIEH TEOPETUYECKON

¢u3nKe CKOPOCTH PacCIpOCTPAHEHUS CBE-

Ta B Bakyyme c, = 2,99792458:10° u/c saB-
asercs GyHIaMEeHTaIbHON KOHCTAHTOM, OMHAKO-
BOH /ISl BCEX BUJIOB U3JIy4YE€HHUH, OT paJl04acTOT
Jo y-imydeit. [Ipyn 3TOM He CymecTByeT HUKAKOTO
000OCHOBaHHUSI CUJIbI U DHEPIHH, 0OYCIOBIHUBAIO-
IIUX CTOJb BBICOKYIO CKOPOCTBH B IPOCTPAHCTBE,
a 3Ha4YECHHWE C, YCTAHOBIICHO SMITMPUYECKU IS
BCero 0esoro ceeTa.

1. HoBejilune AOCTVKEHNS

dyHAaMeHTasIbHOW PU3UKUN
CornacHo HOBOH Teopum (usuku, paspabdo-
tanHoi basueBbiM JI.X. U HU3JIO)KEHHOM B KHHIE
«OcHoBbl enuHoOM Teopun ¢uzuku» (OETD) [M.,
[Tenaroruka, 1994, 640 c.], ckopocTs pacupocTpa-
HEHUsI 0eJI0ro CBeTa He ABIsieTCs GyHIaMEHTalb-
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HOW KOHCTAaHTOH, MOCKOJBKY CKOpPOCTBH DJIEMEH-
TapHBIX Jy4yel, 00pa3yromux Oeiblii CBET, SBIIS-
eTcs QyHKUMEH JUIMHBI BOJIHBI, ¢, = f(Z,V), KOTOpas
HMMEET CIIeAYIOIIee pelIeHHe:

¢, =+/lL-Vv,=p/\,— 111 BakyyMma, (D)

¢, =W/, n,— nns cpensl aTMOCHEPHOTO
BO3NyXa, (2)

rae u = 119,916984 m*/c = const — mOCTOsTHHAs
MunnukeHa, IpeACTaBIAIONIas CO00 CEKTOPH-
AJIBHYIO CKOPOCTh ()OTOHA B AJICKTPUUYECKOM I10JIC
0CEBOro 3apsjia JIy4a; 71, — I0Ka3aTesb IpeIoMIIe-
HUS BO3JyXa JUIS UCCIICIyeMOr0 MOHOXPOMATH-
YECKOr0 My4Ka C JJIMHON BOJIHBI /.

3amMeTHM, UTO TTOKa3aTeb MPEIOMIICHUS BO3-
JyXa JJist Jlyded pas3JIM4HOM JJIMHBI BOJHBI, OT
A=400 um 10 7=1200 xm, KoaebiieTcs OUEeHb HEe3HA-
YUTEJBHO U JISKUT B uHTEepBajie ot #n =1,0002982
(mnst puonetoBeix nyuei) mo n =1,0002886 (s
nH(ppakpacHsix ayueil) [3, cTp. 181].
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Co Bpemen U. HproToHa m3BecTHO, 4TO Oe-
JIBIK CBET COCTOUT M3 CHUCTEMBI SJIEMCHTApPHBIX
JIydedl pa3HOM AJWHBI BOJHBI, OXBATHIBAIOIINX
criekTpajibHblil uHTEepBas 400—750 HaHOMETpOB.
AHanu3, B paMKax €IMHON Teopuu (U3MKH, MO-
Ka3bIBA€T, YTO CKOPOCTh PACIpOCTpPaHEHUs CBe-
Ta, C,, ABISCTCS CBOUCTBOM TOJBKO ¢buoneToBoi
YacTH My4Ka O6eJIoro cBeTa, MpeaCTaBIISIONIeH ero
(pOHT, TOCKOJBKY Ha Tpacce OT cTapTa 10 GUHH-
ma, ra€ yCTaHaBJIMBACTCA IpUEMHAas allmaparypa,
My4OK JIydeil mpeTepreBaeT CTPyKTypHOe mepe-
CTpOCHUE, B pe3yibTaTe uero GuHUIIA EPBBIMH
JOCTUTAIOT (PHOIETOBBIE JIyUH, Hanboyee KOpoT-
KOBOJIHOBEIE, ¢ JJIMHON BOJIHBI A=400 nm, a moc-
JeHUMH TIPUXOAST KpacHbIe, C JIWHOW BOJHBI
A=750 nm, cornacuo dhopmye (2):

_119,916984 v° / ¢

CTOSIIIEH HA TYTH JaJTbHEUIETO pa3BUTHS (YH-
JlaMEHTaJIbHONW Hayku. MIMeHHO 3TO 00CTOsTENh-
CTBO JIMKTYET HaM HEOOXOIMMOCTH BEPHYTHCS K
PacCMOTPEHUIO 3TOr0 BOMPOCA HA HOBOM KayecT-
BEHHOM YyPOBHE, 4 UMEHHO — 3KCIEPUMEHTAJILHO
U3MEPHUTH CKOPOCTh PAaCHpPOCTPAaHEHUST MOHOXPO-
MaTHYECKHUX IMMyYKOB €CTECTBEHHOI'O CBETA B CpPE/ie
aTMoc(epHOro BO3/ayXa, B CIEKTPAJIBHOM AHuarna-
30He 300—1200 #m. [Tpr 3TOM HEOOXOMUMO YUECTh,
YTO, B paMKax eIMHON TeOpuu PU3UKH, CTPYKTypa
Jy4a €CTECTBEHHOTO CBETa KOPCHHBIM 00pa3oM
OTJIMYAETCS OT TAKOBOM J1a3€pPHOro JIyya, U C 3TUM
CBSI3aHO pa3jMyve B CKOPOCTH MX pacrmpocTpaHe-
Husi, pocruraromee 3,4%. Tak, ckopocTh nazep-
HOTO Jiy4a W W3JIy4YEeHHs PaJU0JIOKaTOpa MMEIOT
BenmuuuHy v = 2,8992629:10% m/c u He 3aBHCUT HU

=2,997 030885-10° m/ ¢ (3)

c=u/A. -n=
e 07 -1,0002982
— CKOPOCTh (PUOJIETOBBIX JIyuei B atMocdepe,
119,916 984 m* / ¢
¢ =plh,-n,=

7,5-107 1-1,00029035

=1,598429016-10°m/ ¢ 4)

— CKOPOCTh KpacHBIX JIy4ell B aTMocdepe.

OTH TeOpeTUUYECKUE PE3yJIbTAThI, CIEAYIONIHe
13 HOBOW TeOpUU (PUBMKHU, CBUAECTEIBCTBYIOT B
M0JIb3Y TOTO, UTO (PMOJIETOBBIE JIYUH, KaK B BaKy-
yMe, Tak U B cpelie aTMoc(hepHOoro Bo3ayxa, pac-
NPOCTPAHAIOTCA OBICTPEE KPACHBIX B K = C//c, =
1,874985 pas!

C 1973 roma, ¢ MOMEHTa IPUHATUS PELICHUS
['enepanpHoii accamOiieeli Mex1yHapOHOTO KO-
MHTETAa TIO0 YHUCIECHHBIM JaHHBIM I HAyKd H
TexHukun — (KOJATA), o yucieHHOM 3Ha4YeHUH
CKOPOCTH PpACIpOCTPAaHEHHs] CBETa B BaKyyMe
c, = 2,9979245810° m/c, nayuHas 0OIIECTBEHHOCTD
Mupa npeObIBaeT B COCTOSHUU YCTIOKOGHHOCTH OT-
HOCHUTEJIBHO JJaHHOTO Borpoca. OgHako, nopa Bcem
HaM TPOCHITIATHCS M TPE3BO B3MISIHYTh HA HOBHIC
pe3ynbTaThl B (H3MKE, TMOJYYCHHBbIE KaK Teope-
TUYECKH, TaK U IKCIIEPUMEHTAJIBHO 33 MOCIIEAHHE
30 set, HOCKOJIBKY CKOPOCTh CBETa, IPU3HAHHAS B
KadecTBe (yHIaMEHTAJIbHONH KOHCTAHTHI, HO (ak-
TUYECKHU HE SIBJSAIOLIASACS TaKOBOM, cTana J0rMoi,

Cepusi: EctecTBeHHbIE 1 TexHnYeckmne Haykm Ne1 — aHBapb 2012 r.

OT JITMHBI BOJHBI, HA OT YaCTOTHI T€HEpAIuU, HO
y JIa3epHOTO JIyya OHA MOXKET OBITh (QYHKIUEH 3a-
psiJia 0CEBOro MoJsl, O KOTOPOM, JIO BBIXOZA B CBET
KHUTH «OCHOBBI €IMHON TEOpUU (PUUKH», HUKTO
HE JI0TraIbIBaJICs.

Bropoii acnexkt mnpoOnemsl cBeTa — 3TO
ero CTPyKTypa H MaTepualibHbI  COCTaB.
CyuecTByromas TOUKa 3peHus, yTBepKaarouas,
YTO CBET MPEICTaBISIET COOOW DJIEKTPOMAarHHT-
HYIO BOJIHY, HE BbIACPKHUBAET HUKAKOW KPUTHUKH,
B CUJIy TOr0, YTO HAXOJIMUTCS B HEPa3pPEIINMOM
NPOTUBOPEUHUH C Ba)KHEHIIMM CBOMCTBOM CBeTa
— 3HEpPrueil, KOTOPYI OH MEPEHOCUT U KOTOPOH
obnaznaert. Jleao B TOM, YTO B CyLIECTBYIOIEH Te-
OpMM HU MarHUTHOE, HU 3JIEKTPUUYECKOE TOJISI He
UMEIOT CTPYKTYpPY, OHM HE COJepKaT MaTepualib-
HBIX 9aCTHI C MACCOM /., M, CTAJIO OBbITh, HE MOTYT
OBITH HOCUTEJIEM SHEPrUuM B JPKOYJIAX, HOCKOIBKY
Pa3MEpHOCTb ATON BEIMYMHBI HEBO3MOKHO BbIpa-
3UTh 0€3 y4acTHs Tea ¢ KOHEYHOM Maccou m;
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_ 2 _ _ 2
E. =mp; /2= mpou;, =my; -1, - v,,, o, (5)

IJI€ U M U — CKOPOCTH TeJia C MacCou m,, T, — 1po-
JOJDKUTENBHOCTD JBMJKEHHS DTOTO Tena, v, =
1 ¢! — aKT B3aUMOJEUCTBHS T€lla C HCTOYHHUKOM
CHJIBI, COTJIACHO TlepBOMY 3akoHy HproTona. M3
(5) ¢ oueBHAHOCTHIO cieayeT, uTo ecau m=0, To
W DHeprus paBHa Hym0. Ho cBeT HeceT sHEpruio
U, CTaJIo ObITh, OH COCTOUT U3 (HOTOHOB, 00Iaa-
OIIUX KOHCYHOM MAaCCO#, M HE SBISICTCS DJICKT-
poMarHuTHOU BoTHOM! IMEHHO 3TO MOJIOKEHNE U
JI0OKa3aHO MHOIO 9KCTIEpUMEHTAIBHO B THCTUTYTE
00111el 1 HeopraHn4YecKol XuMuu M. KypHakosa
H.C. B 1999-2000 rogax, u TaHHBIA YKCIEPUMEHT,
00J1a1atonuii CTOMPOLEHTHOW MOBTOPSEMOCTHIO,
omyucaH B KHHUTe «3apsn u macca ¢ortoHa» [M.,
m3a. Ilemaroruka, 2001 u 2002 roxsi]. ITpu 3TOM
B ponu «poToHay JIpronca u B poau «KOPIYCKYII»
HproToHa BBICTYNAaeT HWCTUHHO DJJEMEHTapHAas
YacTHUIIA, HA3BaHHAS MHOIO «JIEKTPHUHO» (CHMBOJI
€) ¥ BBIBEJICHHAS U3 TTocTosiHHOM [1ianka, mpu pe-
meHnu ee pusmdeckoro cogepkanus B 1982 roxy,

BUaAa:
h=m_ -pn-y4n/3/2=
=6,6262681-107 xe-m* / c=const, (6)

rae m =6,855 757 299 63:10°° ke = const — macca
AJIEKTPUHO, 4 — TIOCTOSTHHAST MUJITUKEHA.

Oxkazanoch, YTO 3HaMeHHTas Qopmyia
M. IInanka

E. = hf, nc (7)

OTpaXkaeT CEeKYHIHYIO HEPrUI0 OCHHILISTOPOB
rasa M )KUJIKOCTEH, IJIe f, — 4acTOTa B3aMMOJIEHC-
TBHSI TPOOHOTO OCHMJLISTOpA B KOHTUHYYMe. U3
nocTostHHOM [1naHka mosydeHa apyrasi OCTOSH-
Hasi, Ha3BaHHas nocTossHHOU ['epua, 7:

h=h/Jdn /3 =
=4,110 608 69204 -107* k2- M / ¢ = const (8)

NmenHo nocrosiHHasg lepna m mpuMeHHMa
K pacyeTy CEeKyHIHOW JHEPruH 3JIEMEHTapHOIO
Jy4a eCTECTBEHHOTO CBeTa, £

E =hv,=h-w/\], I, )

2
rae v, =n /A — gactora (OTOHOB BIOIb OCH
Jly4a, A, — JJIMHA BOJIHBI JaHHOTO JyYa B METpax.
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JIs HarmsTHOCTH ATUX PEIICHUH PacCMOTPUM
CEKYHIHYI DHEPrUI0 MOHOJYyYa, UIAYLIETO OT
COIHNA ¢ AMHHOM BosHbl A, = 4107 m (dpuonero-
BBIH JTyY).

119,916 984 v’ /¢

2
VIIM/XI = 1,6.10713 M2
=7,4948115-10" ¢ (10)
—ygacToTa (UOJIETOBOTO JIyya,
E. = v, =3,08082372971-10"° e (11)

— B BaKyyMe.

CornacHo HOBO# Teopun (HU3HUKHU, POTOH OA-
HOBPEMEHHO 00JaJaeT IBYMS BUIAMU JABUKCHUS,
MIOCKOJIbKY OH IepeMeIIaeTcsl BAOIb OCH JIyda o-
JYKPYTOBBIMU IIaraMu U KaXKJbIH €ro Iuar, He3a-
BHUCHUMO OT JJIMHBI BOJIHBI, COCTABJISIET yroa y = 4
pao, pu 3TOM CKOPOCTh PacHpoOCTpaHEHUs JTyda
B IIPOCTPAHCTBE ¢, U OPOUTANBHAS CKOPOCTH 3JIEK-
TPHUHO U, CBA3aHBI COOTHOIEHHUEM:

u=2c = 2u/l, mlc (12)

YTO MO3BOJIACT paCCUMUTATh SHCPIrUIO (bHOJ'IeTOBO-

ro Jyda HEC 4€pe€3 4aCTOTY U MOCTOAHHYIO Fepua,
a MECXaHHUYCCKU:

:ms-cl-ui:ms-cl-2cl _m _

Y Y 4 2
_6,855737 29963-107° ke (2,997 9246-10° M/c)2 B
= 5 =

=3,08082372971-10™" Ixc

2m ¢t m ¢’
— € 1 _ 1
E, =

(13)

IlomHOE COBIAnEHWE BEIUYMHBI CEKYHIHOU
SHepruv MoHosyua ¢uoneroBoro mnsera mno (11)
u (13) oxkoHYaTeNbHO BHIOMBAET W3 OOpaNICHUS
yCTapeBIlINe MPEACTaBICHUS O MPUPOJE CBETA B
Ka4ecTBE AJIEKTPOMATHUTHOH BOJIHBI M BOJHBI-
yactuubl JI. Jle bpoilias U OAHOBPEMEHHO YT-
BEpKJAaeT crupaBeInBOCTh B3rgaa M. Herotona
Ha MPUPOAY CBETA, KOTOPHIi euie B 1687 rogy yT-
BEpIKJIaJl, YTO OH COCTOMT M3 KOPITYCKYJ, XOTS B
3TOT MEPHOJ A0Ka3aTh TaKOE YTBEPKJACHHE ObIIO
HEBO3MOXHO.

[Taparpadger 13 u 14 B OET® nocsemeHs
CTPYKType W TEHEpalHuH CBETa, TJE PacKpbIBa-

Cepusi: EctecTBeHHbIe n TexHundeckue Hayku Nel1 — aHBapb 2012 r.
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eTCSl JHEepreTHyecKas OCHOBa Jyda CBETa, KO-
TOpasi, Kak OKa3aJlioch, 0a3upyeTcs Ha B3auUMO-
JNeUCTBUHM TOJOXKHUTEIBHOTO 3apsia AIIEKTPUHO,
e=1,98766431671-10" K1, ¢ OTpHIATEIbHBIM 3a-
PSAZIOM OCEBOTO TOJISI JIy4ya, PABHBIM 110 MOAYJIIIO
€. Terepb cekyHaHas SHEPrUs GUOIETOBOTO JIyUa
MOJTy4aeT TPEThe PelIeHue BUAa:

a-€-q a-&q-H
Elz ‘V]= 3 =
VE() Vet).)\‘l

=-3,08082372871-10"" /e,

(14)

rae a = 1,04044721942-10*° [owc/Kn* = const —
9MEKTPOJMHAMUYECKAsT MOCTOSIHHAS €IUHON Te-
opuu pusuku, g = -¢ = -1,98766431671-10%" K.
B (14) nepen 3HaueHWEM DHEPrUU JIyda CaAMBIM
€CTEeCTBEHHBIM 00pa30M IOSBIISETCS 3HAK MUHYC
(-), CBHAETENBCTBYIOIHUI O TOM, UYTO JBUKEHUE
AJIEKTPUHO B POJU (OTOHA MPOUCXOIHUT BOKPYT
CUJIOBOT'O LIEHTPA MO TPAEKTOPUU BTOPOTO MOPSIA-
Ka, 4TO B 0OYCIIOBIIMBAET MOCTOSHHYIO CEKTOPH-
aJbHYIO0 CKOPOCTh (DOTOHY:

A
“:”1'712201'?1:01'7‘1:

=119,916 984 m> / ¢ = const (15)

rae 7, = 4|2 — paauyc opOuThl hoToHa (HHOIETO-
BOIr0 JIy4a, ¢, = ¢, — CKOPOCTb 9TOTO JIy4ya B BaKy-
yme, A, = 4107 m — mar $poToHa 3TOro *e Jyua,
o0e 3TH BEeTWYUHBI YCTAHOBJICHBI NMPSMBIMU H3-
MEpEHUSIMU U YK€ TaBHO.

Takum oOpazom pyHIaMEHTATLHOW MMOCTOSH-
HOH B CTPYKTYype CBETa BBICTYNAET HE CKOPOCTH
€ro paclpoCTpPaHEHHUs B BaKyyMe, a CEKTOpUallb-
Hasi CKOPOCTh (POTOHA, €AMHAs JAJISl BCErO CIEKTpa
€CTECTBEHHOI'0 CBETA.

W, nakonel, HECKOJIbKO CJIOB O 3HAYEHHUU pe-
meHus (GU3NIeCKoi CyTH TocTossHHOW [InaHka u
BBIBOJIa U3 HEE BTOPOH, HCTUHHO 3JIEMEHTapHON
YacTULBl. 3amedy, epBOM, HCTUHHO 3JeMEHTap-
HOM YacTHULEH SIBJISETCS BJIEKTPOH, OTKPBITHIN
Hx. JIx. Tomconom B 1897 romy B KemOpumxe,
OHA e — M HOCUTENb OTPULIATENILHOTO 3apsija. 13
9TOT0 PEIIEHHUS CIENYIOT BBIBOJBL:

1. OTKpBITHE JIEKTPUHO MPUBEJIO K BOCCTAHOB-

JICHUIO 3apsiI0BOM CUMMETpPUU B CTPYKType

Cepusi: EctecTBeHHbIE 1 TexHnYeckmne Haykm Ne1 — aHBapb 2012 r.

aToma W B Teopuu (Hu3MKH, OO 3Ta YacTUIA
ABUJIACH 3apAA0BbIM aHTHUIIOAOM DJICKTPOHA.

2. DJAEKTPUHO ABISIETCS HOCUTEIEM MarHUTHOTO
T0JIsl, HOCUTEJIEM JJIEKTPUYECKOro TOKa, (o-
TOHOM BO BCE€X BHJAX MU3IIYUCHUsI, BRICTYTIACT
B POJIM HEUTPUHO MPHU JBUKEHUU IO TPaeK-
TOPHH TIEPBOTO MOPSIKA, UMES ITPU ITOM CKO-
POCTh JBUKEHHUS B MEK3BE3JTHOM MPOCTPAHC-
tBe v, = 10°°-10°" Mmc.

3. B cTpykType aroma Ha JOJIIO SJIEKTPUHO MPU-
xoautes 50% no 3apany u 99,83% no macce,
HauMHAasl OT DJIEMEHTApPHOr0 aToMa C MacCou
m =1/12-*C = 1,66057-107 e, no atoma ypa-
Ha U BCEX JAPYIrUX TeJ, BKJIKYAs MJIAHETHI,
3BE3/IBI U TAJTAKTHKH.

Pe3ynbTaThl UCCNef0BaHNSA
CKOpPOCTM pacnpocTpaHeHUs ceBeTa
B cpene atmocdepHoro so3ayxa
B GYHKLUMN OT AJIMHbI BOJIHbI

CxeMa OnbITHOM YCTaHOBKHM ONTHYECKOU CHUC-
TEMBI IIPEeICTaBJIeHa Ha pUC. 1, U3 KOTOpOH cieny-
€T: CIIO’KHBIN O€NbIi CBET PTYTHOM JIaMIIbl BBICO-
koro masienus JIPII-500, momuaOCcTRIO W = 500
Bm, pacnipocTpaHsieTcss U3 TOYKH S pacuIupsiio-
IIUMCSI TTYYKOM JIY4el JI0 COOMpAaromieid JTHUH3BI,
pacroiokeHHOH Ha paccToaHuu 2f = 13,062 m (f=
6,531 m — hoxycHOE paccTOSTHUE JIMH3HI), OT JIMH-
3Bl YYOK JIyuell MPUXOUT Ha Bpallarouieecs 3ep-
KaJo B TOUKe A U GOKyCHpPyeTCs Ha HEM. 3epKalio
COCTOUT W3 JABYX YacTeW: HUXKHSIS €r0 4acTh, 22
cM?, CBOCH TIIOCKOCTBIO MapalijielibHa OCH Bpallle-
HUS, @ BEPXHsS, TAKXKe pazmepamu 2-2 cym?’, ©MeeT
HAaKJOH B HAalpaBJIEHUU OCH BpALICHUs Ha Yroil
B = 1°22". YkpenyeHo 3epKajio Ha Bally dJIEKTPO-
nBuUrarens noctosaHoro Toka MA-30M, montHoc-
Tbt0 95 Bm (i = 3,6 4, V=27 B).

IIpu Bpamenun 3epkana HCCIEAYEMBIM TYyUYOK
Jydeil cTapTyeT OT HUXKHErO 3epKajia M, pacliu-
pssCh, IPUXOIUT HA TIepBOe chepruueckoe 3epKa-
J10 B TOUKe B, ¢ paguycom kpuBusHbl R, = 22,9 u;
OTpaXCHHBIN 3TUM 3€pKaJIOM ITYUYOK HAIpaBisAeT-
csl Ha TIockoe 3epkaiio C, Ha KOTOPOM U POKYCH-
pyeTcs; OT MJIOCKOr0 3epKajlia My4doK, pacXoAscCh,
HaIpaBJISIETCS HA BTOpOe chepruueckoe 3epKajo B
Touke D, ¢ paanycom KpuBu3HBL R, = 26,27 m; OT
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9TOT0 3€PKajo MyYOK BO3BPAMIAETCS HA Bpallalo-
mieecsi 3epKajio U (GUHUIIKUPYET HAa BEPXHEH ero
4aCTH U OTBOAMUTCA Ha DKPaH B TOYKE A, pacmo-
JIO)KEHHOM Ha paccTOsiHUM R = 7,2 m OT Bpaia-
olerocs 3epkaina, rae u Gokycupyercs. Oomas
MPOTSIKEHHOCTh TPACCHI, OT cTapTa 10 (puHHIIA,
cocrtarnseT L = 89,10 m. [Ipu noaaepxanuu nuta-
IOLIETO HAMPSKEHUS AJIEKTPOJBUTATEIISI HA yPOB-
He J'=29+ 0,25 B yacToTa BpaleHus 3epKaja co-
craBuia n- = 12831,05 oo/mun = 213,850833 ob/c,
MIPU ATOM MakcuMmaiabHOe 3HadeHue (51408/4 = 12
852 06/mum) OTANYAIOCH OT CPETHErO HA BEJIMYH-
ny An=n, —n =20,95 06/mun, 9To cocraps-
et 0,001632 oT cpegHero 3Ha4€HUs U IOTOMY 3Ta
HECTaOUIIBHOCTh HE UMEET OIYTUMO HEraTHUBHO-
r'0 3HAUYECHHS B SKCIIEPUMEHTE.

B Touke A, BMecTO skpaHa ObIJ yCTAHOBIICH
MAaCCHUBHBIM CTOJI Ha TpeX OMopax, Ha KOTOPOM
3aKperusIn oToanmnapar «3e€HUT», CO CHATHIM
00BEKTUBOM U CHAOKEHHBIH TPOCHUKOM IS YTI-
paBIEHUS 3aTBOPOM.

CyTsb ombITa cBOAMIACH K (oTOTrpaduyecKoi
¢ukcanuy Tpeka MOHOXPOMATHYECKUX IYYKOB,
OCTaBJISIEMBIX UMU Ha (POTOAIMYJIBCHHU I[BETHOU
nnenku Gupmel «Komak» cepuitHOro npousBosc-
TBa, 4yyBcTBUTENbHOCTRIO 400 enunun (27 oun
— mo crapor knaccudukaruun). Ilepen ¢oroka-
Mepoii ObliTa yCTaHOBJIEHA TOHKAS LEJTYJIOUTHAS
NJICHKA C BEPTUKAJIBHBIMHU HITPUXAMH, PACIIONO-
JKEHHBIMH Ha PACCTOSIHUM @ = 5 MM APYT OT ApPY-
ra, KOTOpbIe CBITPAJid POJIb MAacCHITAaOHON CeTKH
Ha (OTOMJIECHKE, C TOMOIIBI0O KOTOPOH JIETKO yc-
TaHaBJIMBAETCA KOAX((OUIHMEHT yBEIWUYEHUS TMPHU
¢oroneyarw, k:

K=a/a,

(16)

TJI€ a, — pacCTOSHUE MEXKY IITPUXaMH Ha POTO-
rpaduyeckoil KapTOouKe, M3MEPEHHOE JMHEUKOM
B MHJUIMMETpPAX, C TOYHOCTBIO JI0 JAECATOU JI0JIU
MUJUIUMETpA.

Ecnu B oTcyTCcTBUE BpallleHHs 3epKania, yIi-
paBiIsii UM pYKOM, NPOBECTH NYy4YOK CBETa, OT-
PaKEHHBIN BEpPXHEW 4acThiO 3epkana, depes $o-
Toamnmapar, To Ha (pOTOIIEHKE OCTAaeTCs Hempe-
PBIBHBIN ciieql Jyd4a, OT TOYKH BXOJa B KaMepy
(penepHasi TOYKa) M JI0 BBIXO/A Jy4ya U3 KaMephl,

16

npoTsHKeHHOCThIO /. Ho xorna BKimodaercs Bpa-
LICHHUE 3epKaja, TPeK Iy4yKa U3MEHSEeTCs, Tenephb
OH COCTOWT M3 JIBYX 4YacTeil: HEeBHIAMMOM, 00yc-
JIOBJICHHON TE€M, 4TO MOKa CTapTOBAaBIIMHA (PPOHT
Iy4Ka IPOXOJUT TPACCY 32 BPEMS T, Bpallaroniee-
Csl 36pKaJio yCIIeBAET IIOBEPHYTHCSA HA HEKOTOPBIN
YTOIl ¢, B CHIIy 4€TO (POHT MydyKa GUHULIINPYET
IpH y’K€ U3MEHEHHOM YIJIe MaJIeHUs Ha 3epKallo,
a IOTOMY OTKJIOHSIETCSI BJIEBO OT PENEPHOU TOY-
KU Ha paccrosnue Al, KOTOPOE U MPEACTABISET
HEBUJIUMYIO, IIPOBAJIBHYIO YacTh Tpeka. Bropasd
4acTh TPEKa — 3TO yXKe CJe]l pealibHOro Bo3zeic-
TBUSI CBETa Ha (OTOAMYJBCUIO MJEHKH, JJIHMHA
KOTOpOH, JIETKO u3MepseTcs Ha ¢oTorpadun,
HpEJCTaBIAET HaM MOJHY0 HH(OPMALIUIO 110 IU-
HaMHKE OIbITA.

CoBepIIEHHO SICHO, YTO OTKJIOHEHHUE Jly4ya OT
pernepHON TOYKH ABISETCS (PYHKIMEH CKOPOCTH
€ro pacHpoCTPaHEHHS IIPU IIOCTOSHCTBE BCEX
IPOYMX YCIOBHH. A IIaBHOE, €CIU BEPHA cTapas
TOYKA 3PEHMS M C, ABIACTCA (yHAaMEHTAIbHOM
KOHCTAHTOM, €IMHOM ISl BCEX BUJOB U3J1y4YCHUs,
TO MBI MOJIYYHUM JUJISI BCEX HUCCIEAYEMBIX MOHO-
XPOMAaTHUYECKUX ITyYKOB OJHO M TO XK€ OTKJIOHE-
HUe A/ ¥ OIHY U Ty € NMPOTSKEHHOCTh SBHOTO
TpeKa JUIs BCeX Iy YKOB.

W HaoOopoT, ecnu B KCIEPUMEHTE MBI TO-
Jy4YUM TPEKH HECKOJIBKUX MOHOXPOMATHUECKHX
MyYKOB, SIBHO HE PAaBHBIX MEXAy cO00i, HO KOp-
pEeNUPYIOMKUX C JIUHOW BOJHBI, TO Mbl IPHUAEM
K BBIBOLY O HECOCTOSTEIBHOCTH ¢, B KaueCTBE
(byHIaMeHTalbHOW KOHCTAHTHI M HEOOXOIUMOCTH
KOPEHHOI'0 TIEpecMOTpa BCel CyIIEeCTBYIOIIEH Te-
opuu PU3NKH, CO3TaHHOM B IBAANATHIX rogax X X
CTOJIETHS, U BCEH METPOJIOTUH.

MokasaTenb NpesioM/ieHMs Bo3AayXxa
B GYHKLNMN OT NPOTAXXEHHOCTHN
Tpacchbl ly4ya cBeTa

Hcxoonvie oannvie ona ananusa:

n, =1,0002918 — mokasarenb NPENOMIICHUS
npu3eMHOro Bozayxa npu t = 20°C u Py = 101325
Ila 3, cTp. 138].

n, =1,0002827 — mnokasarenb MPENTOMIICHUS
BO3/lyXa, B T€X K€ YCIOBUSAX, IJIsI MOHOXpOMa-
TUYECKOTO TydYKa (PUOJETOBBIX JIyuel ¢ IIUHOU

Cepusi: EctecTBeHHbIe n TexHundeckue Hayku Nel1 — aHBapb 2012 r.
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BonHbl A, = 4107 m (nepenuuil kpail BuAMMOI
YacCTHU CIEKTPa COJTHEYHOTO CBETA),

n, =1,0002802 — mnoxasareib NPEITOMIICHHS
CHHEro MOHOXPOMAaTHYECKOTrO IMyuKa C JJIMHOU
BONHBI A, = 4,6:107 u,

n,=1,0002778786 — nokaszareib NPEIOMIICHHS
(ycnoBust Te xe) Bo3AyXa AJs MOHOXpOMaTHh4dec-
KOro Iy4Ka 3€JIEHbIX JIydel C JJIMHOW BOJHBI
A, = 5,4607-107 m (cepennna BUAMMON 00NacTH
CHEKTpa),

n, = 1,00027524 — nokasaTeib NPEIOMIICHHS
BO3/lyXa JJI1 MOHOXPOMAaTHYECKOro MmydYKa Kpac-
HBIX Jyuell ¢ jnuHoi BoiHbl A, = 7,6:107 m (3a-
JHUH Kpal BUAMMON 00IacTu CrekTpa) [n, — n,,
4, cTp.791],

An = n, —n, =0,0000074 = 0,00073979% n,
— Pa3HOCTH IMOKa3aTeneil MpesoMIIeHUs BO3oyXa
JU1s1 Tydel IepeIHeT0 U 3a/THETO KPaeB BUIMMOTO
CBeTa.

Pe3ynbrartsl aHanusa
Kak u3BecTHO, MPUHATO CYUTATH, UTO TMOKA-
3aTeJNib MPETOMJIICHUS] TOW WUJIM WHOM CPEbI, MPo-
3payHOM NIl CBETA, €CTh OTHOIIEHUE CKOPOCTH
CBETa B BaKyyMe, €, K CKOPOCTH €0 B HCCIIe/Iye-
MOii cperne, ¢;:
n=cjJc, (17)

OnHako, ¢ MO3ULMM eANHON Teopuu (U3HKH,
naHHas (opmylia omuOOYHA, TOCKOJIBKY CKO-
pPOCTh CBETA B BaKyyMe, C , HE SBJISICTCS yHUBEP-
CaJIbHOM KOHCTAaHTOW, NMPUMEHUMOW sl BCETO
JIara30Ha 9acTOT €CTECTBEHHOIO CBETA, OHA OT-
pakaeT CKOPOCTh B BaKyyMe JIUIIb (PHOJIETOBBIX
Jydei, ¢ nuHOH BonHbI A, = 4107 M, cormacHo

dbopmyme (1):

119,916 984 m* / ¢
40 s
=2,9979246-10° m/ c = const (18)

[Toyemy c, sIBIIsiCTCS KOHCTAHTHOW BEIMYH-
HOI? Bo-mepBbIX, MOTOMY 4YTO TMOCTOSIHHO pac-
CTOSHHE MEXAY (POTOHAMH BJIOJIb OCH JIy4a, T.€. 4,
= const, BO-BTOPBIX, A, COXPaHAETCS NOCTOAHHOM
B CHJIy TOTO, YTO B BaKyyMe HET HHU paccesHus,
HU ToryomieHus: GotoHoB. Ecnu ¢ yuetoMm 3TOro
00paTUTHCS K CKOPOCTH PacIpoOCTpaHEHUS JIyda B

Co = W/n,

Cepusi: EctecTBeHHbIE 1 TexHnYeckmne Haykm Ne1 — aHBapb 2012 r.

peasibHOM cpejie, OT MEXK3BE3THOTO MPOCTPaHCTBA
JI0 KpUCTAJUIMYECKUX CTPYKTYP, TO MBI MOJYUUM
Jpyroe BBIpaXKEHHE, IZie ¢, BCEIJa MEHbIIE C,
HOCKOHBKy ni BO BCECX peaHLHBIX cpe,uax 6OJ'H:]_HC
€JIMHULIBL:
(=B _Cu
A -n. n,

1

’ (19)

IJI€ ¢, — CKOPOCTD i-0r0 Jiyya B Bakyyme. OnHaKo,
B (19) orcyTcTByeT OueHb BaxkHBIH (akTop, a
MMEHHO — IIPOTSKEHHOCTh TPACCHI JIyya B HCCIIe-
ayemoii cpene, L. DTOT GakTop KpalHe BakeH,
TIOTOMY YTO 7, IBJISIETCA HENPEPBIBHOM Py HKIIHEH
KoopAWHAT (hpOHTA JIyyUa.

[loka3zaTenp nmpeaoMiIeHUs BO3yXa U APYTUxX
ra3oB M3MEPSIOT C MOMOIIBIO HHTEpPEepoMeTpa
Kawmena, [5, c¢. 131-134]cHabkeHHOTO NBYMSI KO-
BeTaMH. B mepBoil HaXoaUTCsl 3TAJIOHHBIN ra3, a
BO BTOpOU — Hccienyemblid. He Haliis KOHKpETHO-
ro yKa3aHHs JJIMHBI 3TUX KIOBET, 5 JOMYCKAlO ee
paBHO# [, = 1 m. IIpu 3TOM HEOOXOMUMO yUeCTh
M3MEHEHHE JITTMHBI BOJIHBI Jyda IMPU B3aUMOJIEHC-
TBHH €r0 C MOJEKYJIaMHu BO3JyXa Ha Tpacce Kio-
BETHI [, OO Ha BXOJAE B KIOBETY JJIMHA BOJIHBI
Jly4a COCTABJISET A, @ Ha BBIXOJIE U3 HEE — A, NIPH
4acToOTe JIyda v,

ViR n (20)

YTO MMO3BOJISIET HAM MEPEUTH OT CKOPOCTH PacIpo-
CTPAHEHHMS K JUTMHE BOJHBI IIPU ONPEIETICHUH 71

A
n, = ia (21)
A
a jJajiee — K ONPEACICHUIO MPOCTPAHCTBEHHOTO
K0d>(puIKMeHTa MoKa3aTes MPENTOMIICHU k :
A— A

i -1
kn _ OI’M
7‘01‘ 'la

e

0i

(22)

Jlyu cBeTa, BOIPEKH CIOXHUBIIUMCS TIPE-
CTaBJICHHSIM, HUKOIJAa HE IMPEICTaBiIsa CcoOoi
AJNIEKTPOMArHUTHYIO BOJHY M HE SIBJISIETCSI TaKO-
BOH ceronHs. Jlyd — 3T0 aneKkTpoarMHaAMUUYEcKas
CHCTEeMa, MPOTSIKEHHAsi B MPOCTPAHCTBE, OCHO-
BOI KOTOpPOH BBICTYIIA€T OCEBOE OTPHUIATEIHHOE
1oJie, BJIOJIb KOTOPOTO KPYTOBBIMH IIaramu Iie-
peMenarTces MOoI0KUTEIbHO 3apsSKEHHbIE JJIEKT-
puHo. IIpy 5TOM Mmar >J€KTPUHO PABEH A, OH Ke
U SIBJISIETCSL CPEIHUM PACCTOSHHEM MEX]y HUMHU
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Ha ocu nyda. Ecim ciydaercst BBIXOJ U3 COCTaBa
Jyda XOTsl Obl OIHOTO 3JIEKTPUHO-(POTOHA, MPO-
UCXO/IUT MTHOBEHHOE ITePECTPOCHHE BCEro Jyda,
NPUBOJAIIEE K PAaBHOMEPHOMY pAaCIpEICICHHIO
BBICBOOOMBIIIETOCSI ITPOCTPAHCTBA, PABHOT'O OJI-
HOMY HIary j'Oi’ mocJjie 4ero AJIMHa mara B JIy4e
NpHOOPETAET HOBOE 3HAYeHHE A = A +A L.

u u

C. = =

[km 42 '}”0’} Ao, '(1+n"j
k; k; (24)

TJIE 7, — YUCI0 (POTOHOB, MOKMHYBIIMX JIyd B XOJI€
JIBH)KCHHS Yepe3 KIOBETY.

Temneps, ¢ yuetom (17) — (24), cnenaem xonu-
YECTBEHHBIN aHAJIU3 JUHAMHUKH (PUOJIECTOBOTO, CH-
HET0, 3€JICHOTO U KPACHOTO JIyUei MPH MPOX0KIe-
HUM UMU KIOBETHI B HHTepPepomeTpe KameHa.

PuoneToBbI 1yy
/101 = 4107 m — pnauHa miara Ha BXOJE B
KIOBETY,
Ay = Ay n, = 4107 m01,0002827 =
=4,0011308:107 m (25)
— IIar Ha BBIXOJE U3 KIOBETHI,
o - _119,916984.7142/6_
: ' 4,0011308-107 m
=2,997 077326 23-10° m/c (26)
— CKOPOCTbH Jiy4ya Ha BbIXOJIE€ U3 KIOBETHI,
1 _
ky=—=2,5-10° "' Q7)

0r

— gucio (OTOHOB HA TMOTOHHBIM METp Jiyya HpH
BXOJI€ B KIOBETY,

k, = % =2,49929344974-10° m™' (28)

t

— 4ucno GoToHOB Ha yuacTke jay4da [, = 1 u Ha

BbIXOJC N3 KIOBCTHI,
Ak, =k, —k =706,55026 m"  (29)

— 4MCII0 (POTOHOB, PACCESIHHBIX MOJIEKYJIAMH BO3-
JIlyXa OT JIy4a IIPH NPOXOXKICHUU UM KIOBETHI,

18

_ M=y Aoy (nl _1): (m —1) _

nl
}"01 'leo }‘01 ’Zeo led
-7
_ 0,001139? 1(2) M _ 2.827-10° ™!
4107 m (30)
- MPOCTPAHCTBEHHBIN KO3 QUIIEHT
MpEJIOMIICHHUS,

n (L)=(n, +k 'L)=10002827 +
+0,02518857 = 1,025471127 (31

— NMPOCTPAHCTBEHHBIH KOAPHUIIUEHT Nperomiie-
HHS Bo3ayxa Ha Tpacce L = 89,1 m, ciayxuBmiei
0a30ii B HalIleM SKCIEPUMEHTE,

u =
4,10188508-107 m

=2,92346035203-10° m/c

el =p/hy m(L)=

(32)

— CKOPOCTh (DMOJIETOBBIX JIyueil B KOHIIE IMPOXOK-
JIEHUSI TPacchl L,

c =C°1T+C1=2,960 692 47601-10° 3/ c (33)

1

— CpemHsisi CKOPOCTh Jyda Ha Tpacce L,

89,1 m

t,=L/¢c = =3,009 431095107 ¢ (34)
cl
— BpeMs 3amas[blBaHMs (PUOJIETOBOro Jyda Ha

tpacce L = 89,1 m

A = p/g =4,0503019132-107 m  (35)
— cpenHuit mar goroHa Ha Tpacce L,
ky = % =2,46895175083-10° M~ (36)
1

— CpCaHssa JIMHEWHAs IIJIOTHOCTH (i)OTOHOB Ha
Tpacce L,

Ak(L)=k,—k =31048,24917 n™"  (37)
—4Hc0 (POTOHOB, PACCESTHHBIX MOJIEKYJIAMH BO3-
Jyxa Ha Tpacce L oT (pHOIeTOBOro J1yya.

U3 (35) cnemyer, 9TO B pe3yibTaTe MpOXOoKIe-
HUS Ty4OoM paccTosiHus Bcero B 89,1 m, mar ¢o-

Cepusi: EctecTBeHHbIe u TexHun4deckue Hayku Nel — aHBapb 2012 r.
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ToHa yBenuuuics Ha 5,03%, 4To sBIsiETCS OUYCHB
CYIICCTBCHHBIM KpAaCHBIM CMCHICHHUECM. A d4to0
MPOUCXOIUT C ATUM JYy4OM, HAYIIUM K 3emie OT
ConHua B yTPEHHIO U BEYEPHIOIO 30pH, KOT/1a OH
npoxoauT L, = 1-10* m BIo1b MOBEPXHOCTH 3EMIIH,
1o HauOoJiee MIOTHOMY U 3arpsi3HEHHOMY CJIOIO
Bo3ayxa? Paccunraem:

n(L)=n+k, -1-10" m=3,8272827 (38)

— MOKa3aTesb MPeJoMIIeHUs Bo3ayxa A duoie-
TOBBIX JIyuel MpH HAOIIOACHUM YTPEHHEH U Be-
YepHeH 3apu,

A =Ny -1y (L)=15,3091308-107 x =
= 1,53091308 arc (39)

— (UOJETOBBIE JIyYU BBIXOJAT W3 BUAUMOU 00-
JIACTHU CTIEKTpa U MepexoAsiT B OMMKHIOW HH(pa-
KpPacHYIO 4acTh CIIEKTpa,

¢ =p/n =7,833036739-10" m/c  (40)

— CKOPOCTb PacpoCTpaHEeHUs (PHOIIETOBOTO JTyya
Ha BBIXOJIE M3 MPU3EMHOIO CJIOSl BO3AYyXa, MOCIe
MIPOXOXKICHUS TPACCHI L ,

"
Co G

c(L)= =1,890614137-10° m/c =

=0,63-¢, (41)

— CpenHss CKOPOCTh Jy4a Ha Tpacce L,

k(L) = 7% =6,532049 487 74-10° m™' (42)

1
— JUHEHHas MJIOTHOCTH ()OTOHOB Ha JIyuye HpHU
HPOXOXKJICHUHU Tpacchl L,

Ak(L1) = ko _k(L1) =
=1,84679505123-10° ™' 43)

k(L) = Ak(L)- L, =1,846 795 05123-10"

— TIOJTHO€ YHUCIIO TepseMbIX (POTOHOB JTydoM Ha
Tpacce L,.

BoT Tenepp CTaHOBUTCS MOHATHBIM IOYEMY
30pM Ha Hallel IUIaHeTe BCerja OKpallMBarTCs
B KPAaCHO-KEJIThIE TOHA — BEJHMK KOI(UIIHEHT
KpPaCHOr0 CMEIIEHUs 110 BCEMY IUAINa30Hy COJ-

Cepusi: EctecTBeHHbIE 1 TexHnYeckmne Haykm Ne1 — aHBapb 2012 r.

HEYHOTO CIEeKTpa, O0JIbIIIE 17151 KOPOTKOBOIHOBOM,
MEHbILIE JIJIs1 JJIMHHOBOJIHOBOW YacTel CIEKTpa.

CuHwnii ny4

Ay = 461107 m — mar doTona Ha BXoue B

KIOBETY,
n, = 1,0002802 — mokasarenb NpeNIOMIICHUS
[4, cTtp. 791],

A=A, m,=4,60128892:107 m  (44)
— mar q)OTOHa Ha BbIXOAC N3 KKOBETHI,

Cor = /gy =2,606890 95652-10° 3/ (45)
— CKOpOCTb JIyda Ha BXOJIE B KIOBETY,

c, =/, =2,60616071029-10° m/c (46)

— CKOPOCTbD JIyda Ha BbIXOAC N3 KIOBEThHL

k, =L=2,173 91304347-10° ™'

02

@7)

— JIMHEWHas TIJIOTHOCTh ()OTOHOB HA BXO/AE B
KIOBETY,

1
k, =—
Sy

2

=2,173304 0839 67-10° m~' (48)

— JIMHEWHAs IIJIOTHOCTh (bOTOHOB Ha BBIXOJEC U3

KIOBCTHI,
Ak, = k,— k, = 608,9598 ! (49)

— 4KCcI0 (POTOHOB PACCEIHHOE MOJEKYJIaMH BO3-
IlyXa B KIOBETE,

A=Ay, 12,8892-107
2 gL, 46107 a8
=2,802-10" m'

(50)
— MPOCTPAHCTBEHHBIN KOA(PDUIIMEHT MPETOMIICHUS,
n,(L)=(n,+k L) =1,02524602 (1)

— IOKa3aTeNb IpesioMIIeHUs BO3AyXa Ha Tpacce L
=89,1 m,

ML) =4, n(L)y= 4716131692107 u  (52)

02"

— mar (oToHa B KOHIIE Tpacchl L,
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=4,658710306-107 m (53
— cpenHuM mar otoHa Ha Tpacce,
= /A (L)=2,57403822353-10° m/c (54)

— cpenHsd CKOSOCTL Jyd4a Ha Tpacce L,
1,=L/c,= =3,46148705895-107 ¢ (55)

G
— BpeMs 3ama3bIBaHMs JIyda Ha Tpacce L,

k, = 1 =2,14651681327-10° m™'
A, (L)
— CpemHsisl JIMHEHHAs TUIOTHOCTh (JOTOHOB B JIy4e
Ha Tpacce L,

Aky(L) =k, —k, =27396,2302 m"

(56)

57)

— cpenHee ynuciao (GOTOHOB, TEPAEMOE Ha KaKJIOM
MeTpe MyTH Jiyua,

ky(L) = Aky(L)-L =2,44100411082-10° (58)
— IIOJIHOC YHUCJIIO (1)0TOHOB, paccenBacMoOC MOJICKY-

JaMU BO3/yXa OT Jy4a Ha Tpacce L.

3eneHsbivi ny4y
Aoz = 5,4607-107 m — mar GoToHa Ha BXOZE B
KIOBETY,

Jy =4y, ny = 5A46221741167107 0 (59)

— mar (1)0TOHa Ha BbIXOJC N3 KIOBCTHI,
Cos = /Mg = 2,196 000 219 75-10° m/ ¢ (60)
— CKOpPOCTH JIyda Ha BXOJC B KIOBCTY,
¢, =1 /h, =2,1953901678-10° m/c  (61)
— CKOpPOCTH JIy4da Ha BbIXOAC U3 KIHOBCTHI
k, = —— = 1,831267 053 67-10° 11"
03

— JIMHEWHas TUIOTHOCTh ()OTOHOB HA BXOAE B
KIOBETY,

(62)

1
k,=—
Y

3
— JIMHEWHAasl TMJIOTHOCTh (JOTOHOB Ha BBIXOJAC M3
KIOBETHI,

=1,83075832511-10° »™'  (63)

20

Ak, =k, —k, = 508,728 56 m  (64)

— YHCJIO (I)OTOHOB, OTCCKACMOC OT JIyda MOJICKY-
JIaMH1 BO34yXa B KIOBCTC,

P 15174116710 m
" N L, 5,4607-107 a°

=2,77878599823-10* m"

(65)

— IPOCTPAHCTBEHHBIH KO3 (PUIIMEHT mpenomIe-

HH BO3JYyXa IJIA JaHHOI'O Jiy4a,
n,(L)=n,+k -L=102503686184  (66)

— IoKa3areb MPeJOMIICHHS BO3lyXa Ha Tpacce L,

Ay(L) = A, yn (L)=5,59741879144-107 m  (67)
— mar GoToHa B KOHIIE TPacch L,
— Ay +A (L
(Ly="22 +23( ) _5,52081810155-107 1 (68)

— cpenHuit mar goroHa Ha Tpacce L,
= /Ay (L)=2,16855205357-10° m/c (69)

— CpenHssl CKOPOCTh Jyda Ha Tpacce L,

1,=L/¢ =4,10873236145-107 ¢ (70)
— BpCMA 3a11a3bIBaHU s Jyda Ha Tpacce L,

-1

ky =——=1,808377 74703-10° »~'  (71)

A (L)

— CpCaHssa JIMHEWHAs IIJIOTHOCTH (bOTOHOB Ha
Tpacce L,

Ak, (L) =k, — (72)

— CpefHee 4MCIIo (I)OTOHOB, TepsieMoe Jy4OoM Ha
OJTHOM METpE TPACCHI,

=22889,30664 u"

ky(L)=Ak,(L)-L=2,03943722162-10° (73)

— TOJIHOE YHuCiIOo (OTOHOB, TEpsieMOe JTy4oM Ha
Tpacce L = 89,1 m.

KpacHbi nyy
Ay, = 7,6:107 m — mar QoroHa Ha BXOIE B
KIOBETY,
n, = 1,00027524 — nokaszaresib NpeIOMICHUS

[4, cTp. 791],

Cepusi: EctecTBeHHbIe n TexHundeckue Hayku Nel1 — aHBapb 2012 r.
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Ay = Ay, m, = 7,602091824-107 .  (74)
— mar (bOTOHa Ha BbIXOJC U3 KIOBCTHI,
Cos = /A oy =1,57785505263-10° m/c  (75)
— CKOpPOCTb JIyda Ha BXO/IC B KIOBCTY,
c,=p/h,=1,5774208833-10° m/c (76)
— CKOpOCTb J'If"la Ha BbIXOJC N3 KIOBCTBI
ky = = 1,31578947368-10° u™" (77

04

—NUHEHHas TJIOTHOCTh ()OTOHOB Ha BXOJE B
KIOBETY,

k, :%:1,315 42741544-10° ™" (78)

4
—JIMHEeWHas TJIOTHOCTh (DOTOHOB Ha BBIXOJAE W3
KIOBETHI,

Ak, =k, —k,=362,058 24 " (79)

— 9HUCcI0 OTOHOB, PACCESTHHOE OT JIyda MPH MPo-
XO0XKJICHUU KIOBETHI,

A=Ay 20,91824-10" m
" L, 7,6-107 a’

=2,7524-10"* u”' (30)

— MPOCTPAHCTBEHHBIN KOA(PDUIIMEHT MPETOMIICHUS,

n, (L)=n,+k  L=1024799124  (81)
— MOKa3aTelb MPEIOMIICHHUS BO3/lyXa Ha Tpacce L,

A(L) = A,;m ()= 7884733424107 ;. (82)

04y
— miar (otoHa B KoHIIE Tpaccel L = 89,1 w,

};(L): }\‘4+7\’4(L)

=7,6952825832-107 m (83)
c,=u/h,(L)=1,55831813456-10° m/c (84)

— CpenHss CKOpOCTb Jyda Ha Tpacce L,

1,=1/¢,=571770282485-10" ¢  (85)

— BpCMs 3am1a3/ibIBaHMA J1yda Ha Tpacce,

= 1
k, == =1,29949743779-10° m~' (86
TR (86)
—CpelHss JMHeiHas IJIOTHOCTh (POTOHOB Ha
Tpacce L,
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Ak,(L)=k,—k, =16292,03580 n~"  (87)
— cpefiHee 4McI0 (OTOHOB, TEPSAEMOE JIyUYOM Ha
Ka)kJIOM MeTpe IyTH,

k,(L)=Ak,(L)-L=1,45162039779-10° (88)

— MOJHOE YUCIIO (POTOHOB, PACCEMBAEMOE MOJIEKY-
JaMu Bo3nyxa Ha Tpacce L = 89,1 m.

Wtak, Bce BBIIEU3IOKEHHOE — ITO TEOPETH-
YecKkasi OCHOBA, B paMKaxX HOBOW TeopuH (HU3HKH,
MOJIBOJAMMAsl TIOJ] paccMaTpUBAaEMbIil SKCIEpH-
MeHT. B 3akiioueHne naHHOTO pasjena CTaTbu
CpaBHUM psia KOA(P(UIMEHTOB, BBITEKAOIIHNX U3
PaccCMOTPEHHOI'0 TEOPETHUECKOT0 MaTepHuaa.

¢ _ 2,997077326 23-10°
¢, 2,60616071029-10°

1

=1,149 99712581, (89)
o _G _ G _
> ¢, 2,1953901678-10°
=1,365168 4198, (90)
(04 :&: cl =
e, 1,5574208833-10°
=1,899 985 83, 1)
5 2 7,602091824-107
A, 4,0011308-107
=1,899 98583 = q;, 92)
8 Ay 5,46221741167-107
’ }\’l }\‘1
=1,365168 4198 =a,, (93)
g A, 4,60128892:107
’ )\‘1 }\’l
=1,14999712581=q.,, (94)

Ot KOd()PHUIIMEHTH CBUACTEIBCTBYIOT B
M0JIb3Y TOT'0, YTO MEPEXO] OT PACCMOTPEHHUS CKO-
POCTH paclipocTpaHeHus Jyda B CpeJie K pacCMOT-
PEHUIO TUHAMUKH I1ara ()OTOHOB B JIyUe SIBIISCTCS
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6osee rryOOKMM MPOHUKHOBEHHEM B TIOHUMAaHUE
¢bu3nuecKkoi CyTH MpeIoMJIICHHUS CBETA.

BnngHue xpomaTnyeckom abeppaunmu
Ha pe3ysibTaThbl OMNbITa

[TockobKy B MPOBOJUMOM OIBITE MpPUME-
HSeTCS NIMHHO(MOKYCHAsl JIMH3a, Y KOTOPOH f
= 6531mm, a 2f = 13062 mm, coriiacHO cepTH-
¢uxary usroroButens (I'ocymapcTBeHHBIN OI-
tudeckuit muaCTUTYT, C-IleTepOypr), To Xpoma-
THUYeckas abeppaius, BO-NIEPBbIX, Hen30exXHa,
BO-BTOPBIX, OHAa 3HA4YUTENbHA. | OBOps MHaue,
UL KaXJOTO0 MOHOXPOMATHMYECKOrO IyudKa
cymiecTByeT cBoe (okycHoe paccrosHue. Ho
MOCKOJIBKY B XOJi¢ paboThl ObLJIO TEXHHYECKHU
TPYAHO IepeMelarTh Bpamlarmeecs: 3epKajio
BJIOJIb ONTHUYECKOW OCH JIMH3bI, TIPU MEPEXojie
OT OJTHOT'O MOHOXPOMAaTHYECKOr0 My4Ka Jy4ei
K IpyroMy, Bpaljaronieecs 3epKajio yCTaHOBUIIU
CTaIMOHAPHO B TOYKE, TJIe N300pakeHUE CBETS-
IIENCS TIA3MbI PTYTHOM JIaMIIbI (AMAMETPOM d,
= 5 mM) Ha BpamaromeMcs 3epkajie CoCTaBIIsIIO0
d, =5 mm (Ha yajgeHuu 2f 0T JIMH3BI) 1S Iy YKa
Jydeit 6eyoro cera.

AHanu3 ONTUYECKOM CHCTEMBI MOKa3all, YTO
IpH TAaKOM pa3MELIeHUH JIMH3Bl M Bpallarole-
rocsi 3epkaia, (UOJETOBbIE JIyUH (OKYCHPYIOT-
s Tepel 3epKalioM, Ha paccTtosHuu [ = 106 mm,
a KpacHble — 3a 3€pKajJoM, Ha yJaJieHUuu
[,=201 mm. B wuTOre mHpOTAKEHHOCTH TPACCHI
OKa3ajlach MOCTOSHHOW M OJMHAKOBOW JISI BCEX
UCCIIeYEMBIX ITyYKOB, HO C HEOOJIBIIION OIITUOKOH,

[ +1,

AL=+ ==£153,5 mm,

YTO COCTAaBJISIET OT MPOTSIHKEHHOCTH TPaCChl
L =891 m nums 0,172% u 1noTtoMy He BHOCHUT
Ccepbe3HOl OMMOKM B KOHEUHBIH pe3yNibTar, 0CO-
OCHHO €ClTi y4eCTh, YTO OXKHIAAEMBbIC Pa3TUUIUS
B CKOPOCTH HCCJEAYEMBIX MyYKOB COCTABIISIOT
(17-85)%.
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AHanus aKcnepuMeHTasnbHbIX
pe3ynbTaTtoB

TexHu4Yeckune xapakTepucTukm
OonTnYecKour cucrTemMsbl

DOKCepUMEHT OBl OCYHIECTBIEH B IOJ-
36MHOM 4YacTH  a’pOJAMHAMUUYECKOH TpyObl
Nuctutyta mexanukn MIY, kyna He HpoHH-
KaJl JHEBHOU cBeT. CUnTa0 HEOOXOOUMBIM yBe-
JOMHUTBH YUTATEICH O TOM, UYTO B XOA€ paboOTHI
MHOIO Obljla JoMylIleHa OIIMOKa, MpUBEAIIas K
BBIXO/Y W3 CTPOsI MHTEP(HEPEHIMOHHBIX (HUIIb-
TpoB 3HamMeHuTOU Gupmsl “Balzers”. B cuny ot-
CYTCTBHS OIBITA B DKCIIEPUMEHTAJIBHON ONTHKE,
s pa3Mertan GuiabTpbl BOJIM3U HCTOYHHUKA CBETA,
TEIJIOBOE BO3AECHCTBHE KOTOPOTO OKa3ajoCh I'y-
OouTenbHbIM A7 HUX. Jlumb onHa cepus ¢oTo-
rpadwuii ot 21.05.2005 roma mpeacTaBiseT HAYy-
HYIO LIECHHOCTb.

TexHUYECKHU TPyAHOU 3amadeil OKa3ayach I0-
NbITKA BBIBECTH BEPTHKAJIBHYIO PENEPHYIO JIH-
HUIO Ha KaXablid poTokanp. C OOTBIIUM TPYIOM
3TO yJAaJloCh cAeNaTh AJIs IMydka Jiydeidl Oenoro
cBera Ha ¢otorpadum Nel, rae pernepHas JIHHUS
MPAaKTUYECKH COBIAJAET C MPaBbIM KpaeM Kajapa
Y C CeIbMOW BEPTUKAJIBIO (CUMTAS CJIeBa HAIIPABO)
MacuTabHo ceTku. [lonbITKa BHIBECTH pENEPHY O
JUHUIO NIPH ChEMKE KPaCHOTO MOHOXpOMaTHYec-
KOT'o My4Ka 3aKoH4Ynjach HeyaadHo (poto Ned) u
ee He CleyeT paccMaTpUBaTh B HAILIEM aHAJIHU3E.
CyTb penepHoOil JIMHUHU COCTOUT B TOM, YTO OHA
(buKCHpYEeT MPOCTPAHCTBEHHYIO TOUYKY BXOXK[E-
HUs (PPOHTA UCCIIEAYEMOrO IMyuKa B pOTOKaMeEpY,
KOTOpasi €IMHA ]ISl BCEX HCCIEAYEMbIX IYYKOB
CBETa, MOCKOJIbKY NP BBITIOJHEHUU CEPUU CHUM-
KOB OCTAIOTCSI HEMOJBMKHBIMHU BCE Y3JIbl OINTH-
YECKOM CHUCTEMBI, JIMIIb MEHSIOTCS (PUIBTPHI U
nepesapskaercs hoTokamepa.

L = 89,1 M — npOTSAKEHHOCTH TPACCHI,

n, = 213,85 06/c — 4acToTa BpaleHus 3epKana
= const,

o, =2nn,= 1343,659178 pao/c =76 986 epao/c
— YIJIOBasi CKOPOCTh 3epKaJa,
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R = 7,20 m — paccTosiHHEe MEXIy Bpaliaro-
LIUMCS 36pPKaJIOM U SKPAHOM,

v = 2mRn, = 9674,3460812 m/c — ckOpocTh
CKOJIbKEHHS Jyda Mo (oTomsieHke, eauHa s
BCEX ITYUKOB,

y=a/a =40 um/5 um = 8 — KodbPUIHEHT
yBenu4YeHHs: GOTOKAPTOUEK,

@,= T, "0, — yroJl HOBOPOTA 3€PKaJja 3a BpeMs
OKHMJaHMA T,

t. = L/c, — Bpems 3anasjabiBaHusi (QpoHTa
nydJKa,

Al = t:0 — OTKJIOHEHHE IIyYKa OT PENEPHOM
TOYKH IIPU BpallleHUHU 3epKajia Ha POTOIIICHKE,

Al = ¢ R — T0 e, pacyeT 1o yriay moBopoTa
3epkaia,

[, = 252 mm — nonHas MPOTSKEHHOCTh TPEKa
Ha (oTorpadusax, eauHa JUIS BCEX CHUMKOB,

[,=1+Alf,
rae [, — u3MepeHHoe Hav(bOTOEpa(?nﬂx 3HaYEHUE
JUTMHBI TPeKa, OT MPaBOi KpailHe# ero TOYKH 10
BBIXO/Ia M3 KaJpa y JieBoro kpas gororpaduu,

All_f= ALy, mm,
I7le T — YTOJ pa3BepTKU MyYKa BPAIIAOIIUMCS
3epKaJioM,
y — Ko3pdunueHT yBenndeHus Gororpaduu.
[orpemnocth u3MepeHuid Ha (oTorpadpusix
HE MPEBBIIIAET + 2 MM.
benbiti ceet, ¢poto Nei
¢, =¢,(cM.33) =2,960 692 476-10° m/ c
— CpenHsis CKOpOCTh Ha Tpacce,
T, = 3,009431095:107 ¢ (cm. 34)
— BpeMsl 3ama3ibIBaHus PpoHTa,
¢, =1,0,=4,04364971135:10* pao  (95)
— YroJl IOBOPOTA 3epKaia
Al = ¢ R =291142779217-10° m = 2,911 mm (96)
— OTKJIOHEHHE Jy4ell Ha (POTOIJICHKE,
AL, =AlL-m -y =73,172 um 97)

— OTKJIOHEHHUE nydeld Ha ¢ororpaduu, TeopeTu-
YecKoe 3HauYeHue,
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Al = 60 mm (98)
— U3MepeHHoe Ha ¢poTorpadun 3HAYCHHE,
I=1,—Al{, =178,827 mm 99)

— JUTMHA TpeKa IyuKa Jiyueil 6esioro cera, Teope-
TUYECKOE 3HaUEHHeE,

[, = 192 mm W3MEPEHHOE 3HA4YEHHME TPEKA II0
tdoro,

A=1 —1=13,172 mm

A= Alz'f - Allf =13,172 mm (100)
— HECXOJUMOCTb MEXAY 3KCIEPHUMEHTAIBHBIM U
TEOPETUUYECKUM 3HAYCHUSMHU JUTMHBI TPEKa.

Bo3Hukaer Bompoc: yem 00ycioBlI€Ha CTOJb
3HAYUTENIbHASL HECXOIAMMOCTh TEOPETUUYECKOTO
U 3KCIIEPUMEHTAIBHOIO 3HaueHui? OTBeT, ¢ Mo-
3UNUIl HOBOW Teopuu (U3MKHU, CTOJIb K€ IPOCT
CKOJIb M HEO’KMJIaH, J1a’K€ HEBO3MOXKEH C MO3ULUU
CYIIECTBYIOLIEH TEOPUH, 3 UMEHHO — HaYaJIbHYIO
TOYKY Tpeka GOpMHUPYIOT HE (PHOIETOBbBIC JTyUH C
AIMHON BOJIHBI A, = 4107 m, a ynsTpaduoneTo-
BbI€, MPOXOJAIINE Tpaccy ObICTpee (HPUOTETOBBIX
aydeit. OTMETHM TIpH 3TOM, 4YTO yibTpadmuoe-
TOBasl 4acCTh CHEKTpPa PTYTHOW JaMIIbl BBICOKO-
ro JaBJEeHHS IpeJcTaBieHa OoraTo, a B 00yacTu
OmmxHero ynprpaduonera oHa obiagaeT a0CTa-
TOYHO BBICOKOW MHTEHCHUBHOCTBIO, UTOOBI 3acBe-
TUTh (OTOIIICHKY.

JlaHHO€ YTBEpXKJEHHE JIETKO NMPOBEPUTH ITy-
TEM pacyeTa M J0Ka3aTh €ro CIpaBeIMBOCTb:

Al = Al , _ 60 ymm _
Yomey 25132741229

=2,387 324146 uum (101)

— OTKJIOHEHHE IpeaIoaaraeMoro yisTpaduoie-
TOBOTO JIy4a Ha (OTOIIICHKE,

23,87324146-10™* m
T =Al /v= 3 =
9,6743460812-10° m/c

=2,467 68528469-107 ¢

(102)

— BpeMsi 3ana3apiBaHus GPOHTA MPEANOIaraeMbIX
yIbTPa(HOIETOBBIX JTyUeH,
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_ 89,1 m
c,=L/t, = ——=
2,467 685284 69-107 ¢
=3,61067112377-10° m/c (103)

— CpelHsAs CKOPOCTb Ha Tpacce L mpexmonarae-
MBIX yJIBTPa(pHOIETOBBIX TyUeH,

119,916 984 7° /¢

h,= WT,=
Cu

=3,32118268015-107 m

(104)

— cpeaHuil mar (OTOHA y NAHHBIX JIy4el, KOTo-

pble JIEHCTBUTENBHO MPEACTABIAIOT OJIMKHUN

ynbrpaduoneT!

3,61067112377-10° m/c
2,960 692 476 -10° m/ ¢

n=c/c= =1,219536

c u

— IIPEBBIIIICHNE CKOPOCTH PACIIPOCTPAHEHHUS YIIBTPa-
(bHONETOBBIX JTyUeil CKOPOCTH CBETa Ha Tpacce L,

n(c,)=c,/c,=1,204390 23842
— IPEBBIIIEHNE CKOPOCTH PACIIPOCTPAHEHHUS YIIb-
Tpa(UOIETOBBIX JIyUeil B BO3yXe CKOPOCTU CBE-
Ta B BaKyyMme, ¢!

=D 5 876010+ a0
Ly (105)

— TIPOCTPAaHCTBEHHBIH KOYQOUUHEHT, rae n =
1,000 2876 nns A = 3,321-107 m [4, cTp. 791],

n(Ly=n,+k -L=1,02591276 n"

— TOKa3aTeib MPENOMIJICHUs BO3AyXa Tpacchl L
IS yIBTPaQHUOIETOBBIX JTydeH,

_ 2k, 6,6423653603:107 w0
" (2+k, L) 2,02562516

=3,279168077-10" m

(106)

— mar ¢oToHa ynbTpaduOIETOBBIX JTyueH, dop-
MUPYIOIHUX Hayajo IMyuyka 0enoro cBeTa pTyTHOU
JaMIIBI.

UroObl HE 3arpoMOXaaTh TEKCT CTaTbH, s
CO3HATENIBHO OIyCKal0 M3 PAacCMOTPEHHS KO3(-
(GUIMEHTH! NOMJIOIEHUS U OTPAXEHUS JIMH3BI U
KO3(QQUIIMEHTHl OTpPaXEHHUSI BCEMH 3€pKajlaMu,
UCMOJIb3YEMBIMU B JIaHHOM OIIBITE, IOCKOJBKY
KOHEYHBIH pe3ysbTaT Majo 3aBUCUT OT HHX.
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PesynbraTer (101) — (106) cBHACTENBCTBYIOT B
MOJIb3Y TOTO, YTO ONMKHUM yIbTpapUONET Aaxe
B BO3AYyXE pacCIpOCTPAHSIETCS CO CKOPOCTHIO,
IPEBBIIAKOIIEH CKOPOCTH CBETA B BAKYYME, C,, Ha
20,4%. DTOT pe3yabTar ONecTse MOATBEpKaa-
€T OTKPBITHE AJIEKTPUHO, BHICTYIAIOIIETO B POJIU
¢doTOHA cBEeTa M OHOBPEMEHHO OIPOBEPraeT Te-
OPHUIO OTHOCUTENBHOCTH A. DWHIIITEHHA U IeaeT
OEeCCMBICIICHHOW TTPOJIOJKEHUE paboT Ha YCKOPH-
TeNsAX, B TOM umucie U Ha koimnaiinepe B [{IEPHe.

CuHni ceet, poto Ne2

¢, =G, (cm. 54) = 2,574 038 22353-10° m / ¢
T, = 3,46148705895:107 ¢ (cm. 55)

@, =1,0,=4,65165885628:10* pao  (107)

— yroJi IoBOpoTa 3epKasa
Al = ¢, R = 3,34876237652:10° m = 3,348 mm (108)
(109)

—TEOPETUUECKOE 3HAYEHHUE OTKJIOHEHHS MTyYKa OT
perepHOi TOUKH,

AL, =m -y -Al, =84,163 mm

L =1,-Al;, =167,836 um (110)
— TeopeTHYecKas JJIHHA TPeKa
Alzf= 86 mm (111)

— OKCIHEpUMEHTAIIbHOE 3HAYeHHE OTKJIOHCHHUS
¢bponra,

1= 166 aun (112)

— U3MEpeHHoe No (oTtorpaduu 3HaAYECHUE JITUHBI
TpeKa, SKCIO3ULMSA NIPH ChEMKE CHHHMX JydeH
OKa3ajlach HEJOCTaTOYHOM, XOTS M COCTaBUJIA
120 mum.

PacxoxaeHue Mexay TeOpuell U ONBITOM B
JTAHHOM CJIy4ae He BBIXOIMT 3a MPeIebl MOrpeL-
HOCTH OTIBITA.

3eneHsbivi ceet, ¢poTo Ne3

¢, =0, =2,16855205357-10° m/c  (69)
1, = 4,10873236145-107 ¢ (70) ¢, =
1,0, = 5520735547410 pao  (113)

— YroJI IOBOpOTA 3epKajia 3a BpeMs T,
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Al = @R =3,97492988212:10" m = 3,975mm (114)
— OTKJIOHEHHE (PPOHTA TyUKa Ha IICHKE,
AL, =7 -y - Al; =99,90088 ym

— OTKJIOHEHHE (PpOoHTa Ha (POTO, TEOPETUUYECKOE
3HAYEHUE,

(115)

L =1~ AL, =152,1 un (116)

— JUTMHA TPeKa, TEOPETHUECKOE 3HAYCHNE,
[, =154 mm
AL, =98 mm

OKCHepUMEHTAaJIbHOE 3HAUYEHHUE XapaKTepuc-
THK ITY4YKa 3CJICHBIX nyqeﬁ HC OTJINYacTCA OT 3HaA-
YEHU S MPEICKa3bIBAEMOr0 HOBOU TEOPHUEH.

—3KcIiepuUMeHTaJbHbIE 3HaueHus. (117)

KpacHbsiii ceet, ¢poto No4

c,=¢, =1,55831813456-10° m/c  (84)
T, = 5,71770282485107 ¢ (85)
9, =1, 0,= 7,68264387768:10 pao  (118)

Al, = ¢, R =5,531150359192-10° m = 5,531 mm (119)

— OTKJIOHEHHE (pOHTAa KpacHBIX Jy4deil Ha
¢doTorIeHKE,

Al =m -y -Al, =139,022 mm (120)

— OTKJIOHEHHE (PpoHTa Ha (POTO, TEOPETUUYECKOE
3HAYEHUE,

l,=1,—Al, =112,978 um  (121)

— ANMHA Tpeka Ha (oo,

Al,, =137 mm

[y =115 mm } SKCIEpUMEHTAJIbHbIC 3HaUeHHUs. (122)

Kak BuauM, u y myuka KpacHbIX Jydell He-
CXOUMOCTh MEXIY IKCIEPUMEHTAIbHBIM U TE€O-
PETUYECKUM 3HAUEHUSIMU JIS)KUT B IIpeJIeNax Mor-
PEIIHOCTH OIIbITA.

PaccmoTpeB oTHOILIEHME IMHBI TPeKa K JJIH-
HE OTKJIOHEHHUS 110 HCCIICIOBAHHBIM ITy4KaM,
MOy YU M:

5 = L, _192mm 3.2
Aluf 60 mm , (123)
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- I, 178,828 mm 2,44
AL, 73,172 mm , (124)
5, = I _ 166, 0mm 1,93
AL, 86 mm (125)
- A :154MM:1,57,
AL, 98 mm (126)
5, = l, _137mm ~119
Al 115 mm (127)

Kospdunuentsr 6, — 8, ABNAIOTCS CIIENCTBH-
€M HKCIEePUMEHTAJIbHO MOJTYUYEHHBIX U OTCHATBIX
Ha [BETHYIO IJICHKY PE3yJbTaTOB, KOTOPHIE MO-
KET MMOBTOPUTH JIt00ask onTHyecKas 1adopaTopusi.
OHU CBUIETENBCTBYIOT O TOM, UYTO KaXKJbIi MO-
HOXPOMATHYECKUN ITYUYOK JIy4eld €CTECTBEHHOIO
cBeTa o0namaeT cBoeil COOCTBEHHOM CKOPOCTEIO,
3aBucsAIIEed oT mara ¢GoToHA (MJIM IJIUHBI BOJTHBI
10 CTapoll TEPMUHOJIOTHH), KaK B BAaKyyMe, TaK U
B BO3JYILLHOM cpene.

BbiBOAbI, BbiTEKAIOLWME U3 A,aHHOIO ONbITA

1. CkopocTh pacrnpocTpaHEHHUs CBETa B BaKYyy-
Me, ¢,=2,99792458-10%u/c, ne aBnserca QyH-
JaMEHTAJIbHON KOHCTaHTOW, €IIMHOM ISl BCeX
BUJIOB HU3JIyYCHHs, KaK CUYUTAJIOCh A0 CHUX
nop.

2. CKOpOCTb ¢, XapaKkTepu3yeT CKOPOCTb pac-
IpPOCTPAaHEHUsI B BaKyyMe TOJBKO (HOIETO-
BBIX JIydei ¢ marom ¢otona A=400 HaHOMET-
poB, coriacHo ¢opmyne basueBa, u umeer
cleaytollee, yTOYHEHHOE 3HauUeHHe:

c, = u/4107 m = 2,9979246-10% m/c = const

3. Cser He sBIsETCS 3JIEKTPOMAarHUTHOW BOJ-
HOM, a TpeacTaBiseT COOOW AIIEKTPOIUHA-
MUYECKYIO0 CUCTEMY, 00pa30BaHHYIO OCEBBIM
OTPULIATEIBHBIM IIOJIEM Jiy4a W KOHTHHY-
YMOM D3JIEKTPUHO, O0OJaJaI0IUX KOHEYHOU
Maccoi M KOHEYHBIM MOJOXHUTEIbHBIM 3apsi-
JIOM, HE 3aBUCAILIUMU OT CKOPOCTH JIBHIKCHUS
B IPOCTPAHCTBE.

25




PALANODUIVKA

4. TepmuH «pOTOH», BBEACHHBI B HAYYHYIO [Ipenckazanus HOBOW Teopuw (HU3UKHU, CO-
nexkcuky I. JIstoucom B 1929 1., paBHOIIEHEH 3panHot JI.X. bBasueBbIM mocie OTKPBITHUSA
«xopryckyny» HeroTona ot 1687 rona, a hyH- AJEKTPUHO, OTHOCUTEIHLHO MPUPOALI CBETA
KIMOHAJIbHO OHHU IPEACTaBJIEHbl peajibHOM, MOJIYYUIId TOATBEPKIEHHUE pPe3yJbTaTaMu
WCTUHHO SJIEMEHTAPHOW YaCTUIIEH — «DIIeKT- JIAaHHOTO OTIBITA.

PUHO», OTKpBITON B 1982 I. u omybiukoBaH- Bce poromarepuansl, a Takxke TaOIUIY C pe-
Ho#t B 1994 rogy B OET®. 3yJbTaTaMU SKCIIEPUMEHTa CMOTPHUTE JlaJiee.
Tabruya 1
CkopocThb pacipocTpaHeHUsl MOHOXPOMATHYECKHX MYYKOB €CTECTBEHHOI'0 CBeTa
B (pyHKIMU OT AJMHBI BOJHBI B cpefe aTMOcgepHOro Bo3ayxa
CriekTpasibHasi 00JIacTh
ITapamerpsl myuka Jrydeu
P PRI Y s O®uoneroBast | Cunsasa 3enenas | Kpacnas
¢uoner.

Cpenuuii war potona, A, mu 332 405 465,8 552,9 769,5
[IpotsprkeHHOCTH Tpacchl, L, m 89,1 89,1 89,1 89,1 89,1
Bpewmst 3anasapiBanus <107, ¢ 2467685 3,009431 3,461487 | 4,108732 | 5,717703
Jnina Tpexa, [, mm 192 178,828 166 154 115
OTtkioHeHue my4ka, Ali , MM 60 73,172 86 98 137
Oskuaemast ckopocth, 108 m/c 3,61061 2,960692 | 2,574038 | 2,168552 | 1,558 318
DkcrepuM. 3Ha4.ckopocTH, 108 m/c 3,610671 2,960699 | 2,519073 | 2,210615 | 1,581 316
Hecxonm\fogn JKCIIEp. U TEOpeT. 0 0,000236 2.18 1,94 1,47
ckopocteit, %
VYron noBopora 3epkaina, @i, *10* pao. 3,315728 4,043648 | 4,651059 | 5,520736 | 7,682644
Hpocrpasctsentbiit nokasarest 1,025913 | 1,025471 | 1,025246 | 1,025036 | 1,024799
MPEIOMJICHHUS BO3IyXa
Otnomrenwe, c/c, 1,204 1,000 0,858 0,723 0,519

rwm‘}

@omo 2. Cunuii ceem
@omo 1. benviii ceem (be3 purvmpa)
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PAANODPUIUKA

Domo 3. 3enenwviii ceem

Domo 5. Monmaosic cHumxo8 4-x

MOHOXPOMAMUYECKUX NYUKOB
@omo 4. Kpacuwiii ceem

S — ucrounuk cBera, pryTHas jammna, W=500
Br,

AB = 22,9 M — paccTosiHuE OT Bpallarouerocs
3epkaia (A) no 1-ro cdepuueckoro 3epkana,

BC =25,55 m — paccrosiaue ot 1-ro cdepudec-
KOT0 3epKaia J10 iockoro 3epkana (C),

CD =21,58 M —paccTosiHHE OT TUIOCKOTO 3€pKa-
na 110 2-ro cepuueckoro 3epkana (D),

||| . \.\

‘i'. \ Cobupatolyas nuHsa
DA =19,07 m — paccrosinue ot 2-ro chepuyec-
KOT'0 3epKaJia JI0 Bpalllarolierocs 3epkaa,

, 2f=13,62mm
ik
\

d2=120mm
R = AAl = 7,20 M — paccTosiHHE OT Bpallaro-
LIErocs 3epKajla 10 dKpaHa,

L = AB+BC+CD+DA = 89,10 m — oOmas miu-
Ha TPACCHI.

3aBepLIarolMid TOKyMEHT MPOTOKOJIA TPYIIIbI
9KCIIEPTOB, IPUIIIALICHHBIX HA IEMOHCTPALIMIO K-

\
W
o

Jio \|' McTouHuK cBeTa
1k « | d1=100mm

CIIEpUMEHTA 10 CKOPOCTH PACIPOCTPAHEHHUS CBETA,
MOATBEPXKIAIONINX OOBEKTUBHOCTH TOTYYEHHBIX
pe3yJIbTaToB.

B’ S
Puc. 1. Cxema onmuueckoti cucmemul
Cepusi: EctecTBeHHbIe u TexHuYyeckmne Haykm Ne1 — aHBapb 2012 r.
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