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AHHOTALUA:

B craree BbIBemeH menblii Kiacc mpeoOpa3oBaHUM BpPEMEHM M TOJOXKEHUSA. OTH
npeoOpa3oBaHMs BBIBEICHBI HA OCHOBE aHalM3a JKcnepuMmeHTa MaiikenscoHa-Mopimu U ero
YCOBEPILIEHCTBOBAaHHON Bepcun — skcriepuMmenta Kennenu-Topupaiika. Ha ocHoBe kaxmgoro u3
3TUX MpeoOpa3oBaHUN MOXKHO BBIBECTH JPYTYI0 KHHEMATHKy Tel. TakuM CcrnocoOOM MbI
npoaeMoHcTpupoBasid, uro CnenuansHas Teopusi otHocutenbHOocTH (CTO) He sBisercs
€IMHCTBEHHON Teopuel, OOBICHSIONMEH pPe3ylbTaThl AKCIEPUMEHTOB €O cBeToM. CyllecTByeT
eIl KOHTUHYYM TEOpUH KUHEMAaTUKU TeJ, KOTOPhIE MPABHIBHO OOBSICHSIIOT SKCIEPUMEHT
Maiikenbcona-Mopiu, a TakKe APYrue SJKCIEPUMEHTBI, B KOTOPBIX U3MEPSAIOT CKOPOCTh CBETA.

Ha ocHoBe BbIBEZICHHBIX ITpeoOpa3oBaHuii moaydaeM OO BUJ BEIPRXKEHUS IJIsi CKOPOCTH
CBEeTa B BaKyyMe, M3MEPEHHOW B TPOW3BOJIbHOW WHepruanbHOi cucreMe orcuera (MCO). Mur
o0BsICHAEM, IOuYeMy 3KcrepuMeHThl MaiikenbcoHa-Mopnu u Kennenu-Topupaaiika He cMmoriu
BBIIBUTH Hanmuuue ddupa. IlpeacraBnseMm U obOcykIaeM Tpu MNpuMepa KOHKPETHBIX
npeoOpazoBanuii. B 3akimoueHne 0ObSICHIEM SIBJICHHE aHU30TPOIUU PEIUKTOBOTO m3nydeHus (PU)
C UCIOJIb30BAaHUEM IIPEACTABICHHOW TEOPHH.

[IpencrapneHnyio B JaHHON pabore Teopuio Mbl Ha3Banu CrenuanbHOW Teopued s¢upa
(CTD) — ¢ mpou3BOJBLHBIM TOMEPEYHBIM COKpameHueM. CTaThsi CONEPKUT JIUIIb OPUTHHAILHBIC
HCCJIEIOBAHMS, IIOBEICHHBIE €€ aBTOPaMU [12]3.

KiroueBble cioBa: KuHEeMaTuka Tel, yHUBepcanbHas cuctema otcuera (YCO), nmpeobpa3oBaHus
BPEMEHU M IIOJIOKEHUs, OJHOHAIPABJIEHHAs CKOPOCTb CBETa, AHU30TPOIUS PEIMKTOBOIO
m3nyuyenus (PN)

1. BBeaenmne

B coBpemenHo# ¢u3uKe 0OMIEMPU3HAHO, YTO dKCIEpUMEHThl Maiikenscona-Mopiu [3] u
Kennenu-Tponnaiika [1] noka3amm, 9TO CKOPOCTh CBETa SBISETCS AOCONIOTHO IOCTOSIHHOM
BEJIMYMHOM, a Takke TO, YTO HE CYIIEeCTBYeT yHHBEpcasibHOW cucrteMbl otrcueta (YCO),

* Tly6nukaumio meperedarano u3 Results in Physics, Vol. 8, Szostek Karol, Szostek Roman, The derivation of the
general form of kinematics with the universal reference system, crpanuisl 429-437, Copyright (2018), ¢ pa3pemenus
Elsevier [12].
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Ha3zbsiBaeMoi dpupom. Ha ocHOBe aHanm3a 3TUX SKCIIEPUMEHTOB OBLTO BBIBEIACHO MPeoOpa3oBaHUE
Jlopenua, Ha kotopoe omnmpaercs CrnenuanbHas Teopust oTHocutenbHocTd (CTO). B Hactosmiee
Bpems cuutaercsi, yto CTO sBnsgercs €IUHCTBEHHOW TEOpUEH KHUHEMATHUKH TEJ, MPaBHIBHO
OOBSICHAIONIEH HKcrepuMeHT MaiikenbcoHa-Mopian, a TakXke BCE JAPYrHe HKCIEPUMEHTHI, B
KOTOPBIX U3MEPSAETCS CKOPOCTh CBETA.

B paccyxnenusx, koropele npuBenu k CTO, mnocrymupoBanoch, uyto Bce HWCO
SKBHUBAJICHTHBI, U JIJIs J1I000OTO HAOJIOIaTENsl CKOPOCTh CBETAa — BETMUYMHA NMOCTOSHHAA. OTHAKO ATH
IIOCTYJIaThl HE MMEIOT 3KCIEpUMEHTanbHOro noarBepxkaeHus. [loctynar o tom, uto Bce MCO
SKBHUBAJICHTHBI, ObUT MPUHST, TOTOMY YTO HE YJaBaJOCh OOBACHUTH SKCIEPUMEHT MaiikenbcoHa-
Mopnu ¢ ucnionp3oBanueM Teopuu ¢ YCO. B 3Toif cTaThe MBI TOKa3bIBaEM, KaK 3TO OOBSICHUTH, a
TaKK€ TO, 4YTO CYIIECTBYeT OECKOHEYHO MHOro Takux Teopuil. Okas3bpIBaeTcs TakXke, YTO
OJTHOHAIMpaBJeHHas: (MTHOBEHHAs) CKOPOCTh CBETAa HUKOI/IAa TOYHO HE ObUla M3MepeHa. AHaau3
MHOTOUYHCJICHHBIX JKCIIEPUMEHTOB B 3TOM oOmactu Obul cheman B padore [11]. Ilpm Bcex
U3MEPEHUSAX CKOPOCTH CBETA U3MEPSUIACh TOJIBKO CPEAHSSI CKOPOCTh CBETA, IPOXOAIIETO MyTh IO
3aMKHYTOM TpaekTopuu. YUYToObl H3MEpPUTh CKOPOCTh CBETa, OH JIOJDKEH ObUl BEPHYTHCA B
U3MEPUTEIIBHOE YCTPOMCTBO. B mpocreiiiieM ciaydae CBET paclHpOCTPAHsUICS K 3€pKaly |
oTpaxkasicsi oOpaTHO TaK, Kak CIIeJai B CBOMX dKcnepuMeHTax Apman ®@uzo B 1849 rony u Kan
®yko B 1850 romy. To xe camoe pealn30BaHO B JKclepuMeHTax Maiikenscona-Mopiu u
Kennenu-TopHaaiika, B KOTOPBIX MOCJE OTPAXKEHUS OT 3€pKajl CBETOBbIC MTOTOKH BO3BPAIIAIOTCS B
TOUYKY BbIXOJa. /13 3TUX ONBITOB CIEAYET, UTO CPEAHSASA CKOPOCTh CBETA, IPOXOIALIETO MYTh TyAa U
oOpaTHO, SBJISETCS BEIWYMHOM TIOCTOSHHOM, a HE TO, UYTO TOCTOSHHON  SIBIAETCS
OJTHOHAIpaBJIeHHasl (MTHOBEHHAs) CKOPOCTh CBETA.

Ananu3 skcnepuMeHToB Maiikenbcona-Mopnu u Kennenu-TpoHnaiika Mbl IPOBOJUIIN C
JOPYTUMH IIOCTYyJIaTaMu, 4eM 3To caenaHo B CTO.

2. MocTtyaThl KHHEMATUKH TeJ

[IpuHuMaeM cneayromue nocTyIaThl:

I.  CymectByeT cucrema OTCYETa, OTHOCUTEIBHO KOTOPOH CKOPOCTh CBETA B BAKYyME HMMEET
OJIMHAKOBOE 3HAUYEHUE B JTIOOOM HampasiieHnd. HazoBem ero yHuBepcalbHOI CHCTEMBI OTCUETa
(YCO) unm apupom.

II. Cpennsist ckopocTh cBeTa MpU MPOXOKACHUU MYTU Ty/la U OOpPaTHO HE 3aBUCHUT OT HANPABJICHHUS
€ro pacmpocTpaHeHus s Jroboro HaOmojarens. ITO ClIeAyeT U3 JKCIEepHUMEHTa
Maiikenbcona-Mopiu.

III. Cpennsist CKOPOCTh CBETA MPH MPOXOXKACHUU MYTU TyJa U 0OpaTHO HE 3aBUCUT OT CKOPOCTHU
HaOmonaTenst orHocutenbHO Y CO. D10 cnenyet u3 skcriepuMenToB Kennenu-TopHaiika.

IV. B nampaBneHuu, NeprneHAUKYISIPHOM HANpPaBICHUIO CKOPOCTH Tela OTHOCHTEIBHO 3(Hpa,
HactynaeT (V) - KpaTHOE €ro cokpaiieHue, rae w(v) > 0 sBusercs GyHKIHEH MomepedyHoro
COKpaIlleHHs, 3aBUCALICH OT CKOPOCTH V T€Jla OTHOCUTENBHO 3pupa.

V. IlpeobpazoBanue mexny YCO u MCO sBisieTcst TMHEHHBIM.

B pa6otax [6]-[10] MBI BEIBOAMIN KHHEMATHKY U JUHAMHUKY TEJ C YYETOM BBIIICYKa3aHHBIX
MOCTYJIaTOB, HO TOJIBKO s ciydas, korga w(v) =1. B mannoil paGore MBI mpeacTaBiseM
KMHEMATHUKY C MPOU3BOJILHBIM MOTIEPEUHBIM COKPAIIEHHEM, B KOTOpPOi ObuT 00001meH IV nmocrymnar
u Gyskmus y(v) > 0 MOXKET MpUHUMATh 00JIee CIIOKHBIN BUI (PUCYHOK 1).
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Puc. 1. 3nauenne mapamerpa NOMEPEYHOTO (V) U IPOoIoIsHOTO &(V) COKpamIeHuUSI.

JnuHa, meprnieHAuKyJsipHas K ocAM X U x', BUAHA W3 cucteMbl U’ kak D', m BUIHA W3
cucremsl U kak y(v)D'. Ecmu w(v) = 1, Torna nomepeyHoe COKpaiieHue He HaOII0AaeTcs, TO eCTh
BCE JIMHBI, nepneHauKkyasipasie ckopoct v MCO U’ otHocuTensHO 3¢upa U, UMEIOT TaKylo e
Benuuuny 11 HaOmoaarens B UCO U’ u nisa naGmrogatens B a¢gupe U.

Jnuna, napasnienbHas ocsiM x U x' BugHa u3 cuctembl U’ kak D', u BugHa u3 cuctemsl U Kak
E(v)D' Jlanbine OKaxeTcs, YTO IS MPHUHATHIX MOCTYJIAaTOB (DYHKITUS MPOJOIBLHOTO COKpAIIECHUS
&£(v) 3aBucMMa OT (YHKIIMM TOTEPEYHOTO COKpamieHus W(v) u ckopoctd v. Ilosromy s
MIPOJIOJILHOTO COKPAIICHUS HE TPUHUMAEM HUKAKHUX TOCTYJIATOB.

Ecmu ckopocth v = 0, To pasmepsl B cucteme U’ TOHKHBI OBITh WISHTUYHBIMHA pa3MepaM B
cucteme U. CnenoBarensHo, D'=D, = y(0)D'. Ha ocHOBe 3TOro mnoiy4aeM Ba)KHOE CBOWCTBO
(G YHKIMH TIOTIEPEYHOTO COKPAIICHUS

w(0)=1 (1)

3. Bpems U myTh NPOXO0:KIEHUS CBeTa B 3Qupe

Paccmorpum MCO U’, koTOpast ABUXKETCS OTHOCUTENBHO cucTeMbl U, CBA3aHHON C 3pupoM
CO CKOpOCThIO V (puCyHOK 2). B cucteme U’ HaxomuTcs 3epKajo Ha pacCTOSTHUM D' OT ee Havaa.
Caer B 3¢pupe pacnpocTpansieTcss ¢ IOCTOSHHOM CKOpocThio ¢. Korja Hauana cucteM COBIAAAIOT,
nu3 Touku x' =0 B MOMEHT BpeMeHH ¢ = (), BBIXOZUT IMOTOK CBETa B HampaBieHUM 3epkaia. [Ipu
JOCTHKEHUH 3epKajia CBET OTPaXaeTcsl M IBUKETCS B AHpe B MPOTHUBOIOIOKHOM HAIIPABICHUU CO
CKOPOCTBIO C OTPHUIIATEIbHBIM 3HAYEHUEM, TO €CTh —C.

a) t D' .. 3epkaio N A o
R R EEE T '
o g U'- UCO
____________________ Dy LDy LiLy Li
0 | | < U-yCOo
vH Lyt

g | [ |

Puc. 2. Bpemst 1 myTh IPOXO0’KAEHUS CBETA JI0 3€pKajia K 00paTHO:
(a) myTb, IpOIeHHBIH cBeTOM, BUaANMBIN 13 1CO U,
(6) myTh, IPOHACHHBINH CBETOM, BUIMMBIN U3 2dHpa.
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[Ipumem crneayromme oO0O3HAaUeHUs s HaOmomatenss B ddupe: ¢ — Bpems
pacmpocTpaHEHHUs CBETa JI0 3epKaia, f, — BpeMs BO3BpaIllEHUs CBETa B TOUKY BbIxoja. L; u L, —
MyTH, TPOHEHHbIE CBETOM B 3()UpPE B OJTHOM M BO BTOPOM HAIPABICHUSIX.

Korpna cBet pacnpocTpansieTcsi B HalpaBiIeHUH 3epKaia, CaMO 3€pKajo IPHU ATOM yJaisieTcs
OT HEro co CKOpocThio v. Korjga cBeT mocie oTpakeHus OT 3epKajia BO3Bpallaercs B TOUky x' = 0,
TOrJa 3Ta TOYKA JABIXKETCS €My HABCTpedy co cKopocThio v. s Habmromarens B cucteme U
paccrosgHue D' mapaiesbHO BEKTOPY CKOPOCTH v U BUAHO Kak D,. [Tomyunm

L =D +v-t, L,=D_—v-t, (2)
L D +v- L, D _—v-

==V b ==V h 2 3)
C C C C

3aBucumocTd (3) HEOOXOIUMO PENINTh OTHOCUTENBHO f U fp. [lomydnm, ciemoBaTenbHO,
BpeMs U IyTh IPOXOXKICHUS B dpupe

D D
f=—, t, =—>* 4)
c—V c+v
L=ct,=D.——, L=ct,=D —* (5)
cC—V c+v

4. T'eomeTpuyeckuii BbIBOJ 00111ero Npeodpa3oBaHusA

B pasnene BeiBeneHbl mpeoOpa3oBaHusi cUCTeMa-3(Up TeOMETPUYECKHMM METOI0M. Bbut
MPOU3BEJICH TMOJHBIA T€OMETPUUYECKUN aHAIU3 HKcIepuMeHTa MalikenbcoHa-Mopiu, KOTOPBIA
MIPUHUMAET BO BHUMAHUE MPOXO0KICHUE CBETA MEPHNEHIUKYIISIPHO U MapajljIeIbHO K HANPaBICHUIO
NBIKEHUA cucTteMbl U'.

IIpuanmaem nocrynarsl -V, ykazaHHbIE BO BBEICHUU.

Ha pucynke 3 mpexacraBiiensl 2 cuctembl orcuera. CucteMa U HaxXOOuTCs B COCTOSIHUU
MoKos B adupe, Toraa kak cucrema U’ IBUKETCS OTHOCUTENILHO 3(Hpa C MOCTOSHHON CKOPOCTHIO V.
Ocu x u x' nexxatr Ha oHOM NpsiMOM. B MOMEHT BpeMeHH, KOria Hayajia CUCTEM COBITAJIal0T, Yachl B
o0enx cucreMax ObUIM CHHXPOHU3UPOBAHBI M 0OHYNEHBL. Yacsl B cucteMe U, CBA3aHHOM ¢ 23HUpPOM,
CUHXPOHU3UPOBAaHbl BHYTPEHHHM CIOCOOOM, TO €CTh HAa OCHOBAHHUM PpACCTOSHUS YacOB U
U3BECTHOM CKOpOCTM CBeTa, KoTopas B cucreme U sBisercss noctosHHoil. Yacel B cucteme U’
CUHXPOHU3UPOBAHBI BHELTHUM CIIOCOOOM TaK, YTO €CJIH Yachl cuctembl U mokasbIBaioT Bpems ¢ = 0,
TOTJIa HAXO/ISIIIUECS PSIOM C HUMU Yachl cucteMbl U’ Tak:ke 0OHYIeHBI, TO ecTh ¢’ = 0.

B cucreme U’ mnpoBOAUTCA HKCHEPUMEHT H3MEPEHUS CKOPOCTH CBETa B BaKyyMe
MEPICHINKYIISIPHO U MapaIeIbHO K HAIPaBICHUIO ABMKEHUS cucTeMbl U’ oTHOCUTENBHO d¢upa. B
Ka)KJIOM M3 3THUX HANpaBJICHUN CBET MPOXOIUT IyTh 10 3epKaia U o0patHo. Ha pucynke 3 B yactu
(a) moKazaHbI MyTH MPOXOXKIIEHUS CBETA, BUAUMBIE HabmoaTeneM u3 cuctemsl U', a B yactu (0) —
BUJUMBIE HaOo1aTesneM u3 cuctemsl U.

O0603HauNM ¢, CPEJHIOI CKOPOCTh CBeTa B cucteme U'.

3epkana cBA3aHbl ¢ cuctemMoil U’ W pa3MmenieHbl Ha pacCTOSSHUM D' OT Hayajla CUCTEMBbI
koopauHaT. OHO 3epKaji0 HAaXOUTCSI Ha OCH X', BTOPOE — Ha OcH ).

CornacHo IV nocrtynary paccrosiune D' B cucreme U', nepneHIUKYIIPHOE K CKOPOCTH V,
umeer A HaOmonatens u3 3¢gupa U 3HaueHue (1ornepeyHoe COKpaleHne)

D, =y(v)D' (6)
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Bpems npoxoxaenus cBeta B cucteme U, BIIOJNBb OCH X, 0 3€pKajga 0003HauuM f;. Bpems
MPOXOXKJICHUS 00paTHO 0003HAUUM 1>.

Bpewmst mpoxoxenus ceera B cucteme U', BIOJb OCH X', 10 3epKajia 0003HauuM f{. Bpems
MIPOXOXKACHHS 0OpaTHO 0003HAYHM 2.

OO1ee Bpemst 0003HAUUM COOTBETCTBEHHO t U t' (t =t + b ut' =t + t).

!
YA a)
4 D' U'-1CO
| v
cp, Vot' | cp, Vot -
Cl’ > t1' D’ x'
H >
( ...’ ) —
Gy, 1,
y 0)
12 A U-YCO
c, /ot / c, Yat
L; L D=ymD
. c, L
""""""""""" L : >x
! Lovt Lovt 5 ¢, b 5
Xp L,

Puc. 3. [Tyt 1ByX CBETOBBIX MIOTOKOB:
(@) BuguMbIe HabOmIOaTeNeM U3 cucteMsl U', (6) BUIUMbIe HaOmoaaTeaeM u3 cucteMsl U (3¢up).

O0a CcBETOBBIX MOTOKA BO3BPAIIAIOTCS B TOYKY BBIXOJA B TOT K€ MOMEHT BPEMEHH, KaK B
cucreme U, tak u B cucreme U'. D10 BhITekaeT u3 Il mocTymara m W3 pa3menieHusi 3epkajl Ha
OJIMHAKOBOM PACCTOSIHUM D' OT TOUKHU U3JTy4YEeHHUsI CBETA.

CBeTOBOM MOTOK, pACHPOCTPAHSIOMIMNICS MAPATIIENIBHO OCH ), ¢ TOUKH 3peHUs cUcTeMbl U
pacmipocTpaHseTcsl BIOJIb OOKOBBIX CTOPOH TPEYroiibHUKA. Tak Kak CKOPOCTh cBeTa B cucteme U
nocTtostHHa (moctynar ), mo3TOMy ATOT TPEYroIbHUK — paBHOOEApEHHBIN. J[TMHY Takoi GOKOBOI
cTropoHsl oOo3HauuM L. Tak kak B cucteme U CKOpOCTh CBeTa IOCTOSIHHA, TO €ro BpeMms
MIPOXOXKACHHS BIOJb KaK10H OOKOBOM CTOPOHBI OJTHO M TO K€ M paBHO #/2.

B cucreme U, cBeTOBOI MOTOK, pacpOCTPaHSIOIIMKACS MapaliIeIbHO OCU X B HANPABICHUU
3epKayia, IpPOXOaUT paccTtosiHue L 3a Bpems ¢. Ha oOpaTHOM myTH MpoXomuT paccrosiHue L, 3a
BpeMS f,. DTHU PACCTOSHUS pa3InIHbI U3-3a ABMKCHHS B d(DUpe 3epKasia U TOYKH U3TYyUCHHS CBETA.

Ecmn pomyctum, 4TO CpenHsAs CKOPOCTB CBETa ¢, B cucteMe U’ sABIseTCs HEKOTOPOHR
¢byHkuuei ceera ¢ B cucteme U, 3aBUCUMON OT CKOPOCTH V, TO

c, ()= f(v)c (7)

Nwmes B Buay Il mocrymar, umeem, uro f(vy) = f(v,). Tak xak f(0) =1, to f(v) =1 s
moboit  ckopoctu v. Ortcroma ciemyer, 4To cpemHssi ckopocth cBeta B HMCO paBHa
OJTHOHAIPABJICHHON CKOPOCTH CBeTa B 3Qupe, TO ECTh

c,=c (8)

p

s naGmonatens B 3¢upe U BBIOTHSACTCS yCIOBUE
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o= 2L _ L+1L, )
ot +t,
s nabmonarens B UCO U’ ¢ yuetom (8) momyuyum
cmc = 2D _2D (10)

U A S
N3 paBencTBa (9) MOKHO ompeAenuTh myTh L, a u3 paBeHcTBa (10) MOKHO ONIpEACIUTh MyTh
D' Tlonyunm

ct ct'
L=—; D'=— 11
5 5 (11)

Ckopocts cucremsl U’ orHocutensHo YCO U o6o3HadeHa kak v. Tak kak x, — IyTb,
KOTOpBIN cuctema U’ poiiieT 3a BpeMs ¢ MPOXO0KJIEHUS CBETA, TO

v=—"; x =t (12)

Ucnonw3yss reoMeTpuyeckuii Mmoaxoi, MOKa3aHHBIM Ha pucyHke 3, ¢ yderoM (6) u (12)
MO>KHO BBIPa3uTh MyTh L Kak

L=1J(x,/2)" + D} =(v1/2)" + (w(v)D')’ (13)
PaBencTBo (13) mocie Bo3BeneHUs B KBaJipaT U ¢ y4eToM 3aBUcUMOCTH (11) umeeT Buj
(ct/2)" =(vt/2) +(w(v)ct'/2)’ (14)
[Toce mpeobpazoBaHuil TOTYIUM
(¢’ =V = (y(et')’ (15)
y(v)

t=t s x' =0 (16)

J1-(v/c)

B ykazaHHO# BbIlIe 3aBHCUMOCTH MPHUCYTCTBYIOT TOJILKO BpEMEHA f U ', KOTOpbIE
CBS3aHBI C TIOJIHBIM TIPOXOXKJIEHWEM CBeTa 10 3epkaia W oOpatHo. Heobxommmo o00paTtuth
BHUMaHHE Ha TO, YTO 3TO BpeMeHa, u3Mepsiemblie B Touke x' = (0. Tak kak mamuHy D' MOXHO
1mo100paTh Tak, 4TOObI BpeMs MPOXOXKJEHUSI CBeTa ObUIO MPOU3BOJIHBIM, TIO3TOMY 3aBUCHUMOCTD
(16) cipaBenmuBa /15t JTIFOOOTO BPEMEHH ¢’ 1 COOTBETCTBYIOIIETO EMY BPEMEHH f.
Hmunaa D', cBs3anHas ¢ cuctemoit U’ m mapaiyienbHas OCH X, ¢ TOYKU 3peHusi cuctembl U
BugHa kak D,. PaBeHctBa (5) BbIpaKaloT MyTH NPOXOXKIEHUS cBeTa B cucreme U B 000mx
HaIpaBJIEHUSAX BAOIb OCH X'

L=ct=D—; L=ct,=D, —* (17)

cC—V c+v

U3 paBenctB (17) MOXKHO ONpENeNuTh CyMMY M pa3HOCTh myTei L; u L, KOTOpbIE CBET
npoien B a¢upe

L+L=D, % +p, % =ap 1

c—v c+v 1-(v/c) (18)
LI_L2:Dx ¢ —Dx ¢ :2DXZ;2

c—v c+v c 1-(v/c)
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N3 BTOpOro paBeHCTBA MOXXHO OIpPEAEIUTh IyTh, KOTOPBIM mnpouwia cuctema U’ 3a
MIOJIOBUHY BPEMEHHU MPOXOKICHHUS CBETA #/2, TO €CTh

Y, _vi_L-L_ v |

yv...* 19
2 2 2 e 1-(v/e)’ (19)

Tak xak npuHsATO, uTo B cucreMelU (3¢upe), CKOPOCTh CBETa ¢ MOCTOsIHHA (TmocTynar I),
MO3TOMY JIBa MyTH, KOTOPbIE TPOXOAUT CcBET 2L u L+L,, 0OTMHAKOBBI

2L=L+L, (20)

[Tocne moacranoBku (13) u mepBoro paBeHcTBa (18), momyunm

2J(v1/2)* +(y(V)D')* = 21))6;2 1)
1-(v/c)
[Tocne cokparenus Ha 2 ¥ BO3BEJICHUS B KBaJIpaT, a Takxke ¢ yuetoM (19), momyuanm
1Y 1Y
v 2 "2 2
D—— |ty WD " =D| ——— 22
( e 1—(v/c)2j Vo) *(1—(v/c)2j (22)
To ectb
1 2
*WVD? =D} ———— | (1-(v/c) 23
v () x(l_(v/c)zj( (v/e)’) (23)

D,_Dx( 1 j\/l—(v/c)z D 1 (24)

= wie? ) w) “y 1= (v/c)

HOJ'Iy‘I@.CM 3aBUCUMOCTDH COKpAIlICHUA OJIMHBI B BUAC (l'[pO,Z[OJ'IBHOC COKpaH_IeHI/IC)

D, =MD" =y (wW1-(v/e)’ D' (25)

B BhImeykazaHHOW 3aBUCHUMOCTH CoJepKarcsl UMHBI Dy W D', KOTOpHIE SIBISIIOTCS
PacCTOSHUSAMU MEXY 3epKajlaMU M TOYKOW M3ITy4eHHs CBeTa. Tak Kak JIHHY D' MOXHO BhIOpaTh
MPOHU3BOJILHO, TO 3aBHCUMOCTH (25) cripaBeyiiBa JJIs JTI0O0bIX 3HAaYeHHH D',

[Tocne moncranoBku (16) B (12) momyunm

X :vt'—l//(v)
! J1-(v/c)’

[Ipunumaem, uto mnpeobOpazoBanue u3 MCO U’ B sdup U sBasercs ITUHEHHBIM
(moctynar V). Ecium x mpeobpazoBaHuio BpeMeHH W mojiokeHus (16), (26) mo6aBUTh JTHMHEHHBIC
(bakxTopsl, 3aBUCHMBIE OT X',TO MOJYyYUM IIpeoOpa3oBaHre C HEU3BECTHBIMU MapaMeTpamMu a,b

o X' =0 (26)

v L
J1-(v/c)
4]

=y
Y J1=(v/c)?

[IpeobpazoBanue (27) HOIKHO BHIMOJHATHCS sl IPOU3BOJIBHOTO BPEMEHH U MOJIOXKeHUs. B
YaCTHOCTH, BBIIIOJIHAETCS B MOMEHT CUHXPOHHU3ALMM 4acoB, TO €CTh Koraa ¢ =t' =0 A TOUKH C
koopauHatamu D' B cucteme U'. B cBsizu ¢ 3TuM mojcrasisieM B mpeodpazoBanue (27) t =t =0,

t=t
(27)

!

+ bx
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BriBox 0011eT0 BHIa KHHEMATHKH C YHUBEPCAIBHOM CUCTEMOM 0TCYETa
Kapon Hloctak , Poman [loctak

x"=D"u x = D,. B 3ToT MOMEHT OblJIa OCYIIICCTBJICHA BHEITHSSI CHHXPOHU3AIUS YacOB B CUCTEME
U’ na ocHoBe 4acoB B ¢upe. C yuerom (25) noayunm

0=aD’

28
w(W\J1-(v/c)’ D' =bD’ (28)

OTtkyna nosydyuM 3HaueHust K03 (HUIMEHTOB a U b
a=0

b=wW)J1-(/c) @9

OxkoHYaTenpHO, Mocie MOJACTaHOBKHU (29) B (27) oOmmii BuI mpeoOpa3oBaHus U3 OO0
HNCO U’k cucteme U, cBsizaHHOM ¢ 3(DUPOM, IPUMET BH]T

y(v)

J1-(v/c)

x:%”'*%f/(v)\/l—(v/c e (30)
—(v/C

y=y)
z=y(v)Z

t= t

[Tocne Tpanchopmanmii moaydnum oOOMUKA BHA OOpaTHOr0 mpeoOpa3oBaHUsA, TO €CTh
npeobpazoBanue u3 cuctemsl U,cBsa3anHoi ¢ a3¢pupom, B UCO U’

tr: Vl—(V/C)z ¢
'//(V)l
x'= (—vt+x)
w(W1-(v/c) 31)
’ — y
w(v)
, z
z =
w(v)

[Monyuennsie mpeodpaszoBanus (30) u (31) cormacyroTcs ¢ skciepuMeHTamu MaiikenbcoHa-
Mopmu u Kennegu-Topamaiika. Hmke mnokaxem, 4YTO W3 BBHIINICONHUCAHHBIX IMPEOOpa3oBaHUI
CJIe1yeT, YTO U3MEPEHUE CKOPOCTH CBETA B BaKyyMe C MTOMOIIbIO UCIOIb30BAHHBIX O HACTOSILIETO
MOMEHTa METO/IOB Bcerzia OyIeT AaBaTh CpeiHee 3HaUeHUe, paBHOE ¢. DTO HAOII01aeTCs, HECMOTPS
Ha TO, YTO CKOPOCTb CBETA pa3iiMyHa B PA3HbIX HANPABICHUSIX.

5. IIpeoGpa3oBanmne CKOPOCTH

Ocu UCO U'n YCO U, cBszanHOM ¢ 3¢UpoM, BEIOpaHBI TakK, 9YTOOBI OBITH MapauieIbHBIMU
apyr npyry (pucyHok 4). UCO nBuxercs O CKOPOCTBIO v MapajlIeIbHO OCH X U X
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BriBox 0011eT0 BHIa KHHEMATHKH C YHUBEPCAIBHOM CUCTEMOM 0TCYETa
Kapon Hloctak , Poman [loctak

vy Uy % ;
|
Nyl avis
S e V!
! X x'
z — z! —
- U-YCO _v U'-H1CO

Puc. 4. [Ismxenne, Buaumoe u3 a¢pupa u UCO.

[IpousBonHbie npeodpazoBanus (31) UMEIOT BHU

B L L0
l//(V)l
dx' = (—vdt + dx)
w1 - /ey
1
dy = d
YTy
dz' = ! dz
w(v)

(32)

N3 apupa U n UCO U’ nabmronaercs arkyiieecs teno. Ero ckopocts B adupe V, a B UCO

— V' CocTaBistomuye 3TUX CKOPOCTEN MPeACTaBICHbl Ha PUCYHKE 4.
CkopocTb Tena B cucreme 3¢upa U MOXKHO 3amHcaTh B BUJIE

ol
dt dt dt
Cxopoctb Tena B UCO U’ MoxHO 3anucaTh B BUJIE

_dx v dy P dz

VI

Cdr Yo T ar
B paBenctBa (34) noacrasisiem npousBoaHsbie (32). [lomyaum
1
(—vdt + dx)
pr_ YONI=(e)
X 1 _ 2
JI-0fe)
w(v)
- 1 dy
w(v) \1-(v/c) W
w(v)
, 1 dz
z v 1 _ 2
w(v) \/ (v/c) &
y(v)
To ectb
9

(33)

(34)

(35)
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BriBox 0011eT0 BHIa KHHEMATHKH C YHUBEPCAIBHOM CUCTEMOM 0TCYETa
Kapon Hloctak , Poman [loctak

, -y 1 dx
V= > T 2 .
1-(v/e)” 1-(v/c)” dt
A
1-(v/c)* dt
po__ L d
1= (v/c)* dt
Ucnonb3ys (33), moaydyuM uckomoe mpeoOpa3oBaHue CKOPOCTH
, V.—v
Y 1-(v/e)
V= Y
y 2
1-(v/c)
V= Ve

(36)

(37)

HHTepecHbIM SIBISETCS TO, YTO MMOJIyYEHHOE MpeoOpa3oBaHUE CKOPOCTH HE 3aBHCHUT OT

(YHKIHU TIONIEPEYHOT0 COKpameHus w(v).

6. CxopocThb cBeTa B BaKyyMe JIJIfl IBHXKYLET0Csl HA0/II01aTe 1A

B ol0mem ciydae pacrnpocTpaHeHHsI CBETa MPOUCXOIUT BIOJIb MyTeH, MOKa3aHHBIX Ha

pucyske 5. Ocu cucTeM KOOpJUHAT BBIOPaHBI TaK, YTOOBI

— ! —
c,=c. =0
U v
[
y 1 B E—
""""" I c!
I c ' a’
¢y ! b €
1c, .~ . C;
o \\l {,I// X U' YCO a' “. x' U, = I/ICO
A%
—

Puc. 5. PaCHpOCTpaHeHI/Ie CBCTa oA NPOU3BOJIbHBIM YIJIOM.
CornacHo pUCYHKY Ha ocHOBe Teopemsbl [Tudaropa momyunm
cl=c’+ c'y2
ct=cl+ cj

HNmeem Taxxe

’
X
'

C_ .

a

cosa' =

Ecmm V, = ¢, u Vy = ¢}, Torna cornacuo (37) mony4aum

10

(38)

(39)

(40)

(41)
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BriBox 0011eT0 BHIa KHHEMATHKH C YHUBEPCAIBHOM CUCTEMOM 0TCYETa
Kapon Hloctak , Poman [loctak

c.—V

c=—3*— 42
T 1-(v/e)’ (42)
g 43)

¢ =
g J1-(v/c)?
6.1. IlepBas 3aBUCUMOCTbD AJIs1 CKOPOCTH CBeTa
[Tocne moacranoBku B (39) 3aBucumMocteit (42) u (43), momydum
2 2
c;f,:( cx_vzj I p— (44)
1-(v/c) 1-(v/c)?
2 s (¢, — V)2 2 ci
Cy =C (02 —V2)2 +c o2 2 (45)
2
, c
el = m[cz(cx V) +(c* =V’ )cj] (46)
C yuerom (40), moryuyum
2
el = (czi—vz)z[cz(cf —2ve, +v) +(c® =v)(c® - )] 47)
el = —( > ¢’ 7y (c’c: =2vc’e, +vie? +ct = el —viet +viel) (48)
cT—v
02
C:er = m(—z\/Csz + C4 + VZCi) (49)
2 c’? 2 2

C =—5——5 (" —vc,) (50)

G
OTCIOZ[a MOJIYYHM IICPBYHO 3aBUCUMOCTD AJII CKOPOCTH CBCTA B I/ICO, BBIPAKCHHYIO YCPE3 Cy

e () (51)
C A%

6.2. Bropas 3aBMCUMOCTb AJI1 CKOPOCTH CBeTa

Ha ocHoBanuu (42) nomyunm

22
c v (52)

c,=v+(1-(v/e))c =v+ —c,

[Tocne moacranoBku B (51) momyunm
2 2
c ) c —v
C, = 2 2 |:C _V(V+ 2 c;j} (53)
c —v c
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BriBox 0011eT0 BHIa KHHEMATHKH C YHUBEPCAIBHOM CUCTEMOM 0TCYETa
Kapon Hloctak , Poman [loctak

¢ =——|c" -V -v——c¢ (54)

c, =c——= (55)

Orcroga momy4aeM BTOPYIO 3aBHCHUMOCTh st ckopocTH cBera B MCO, BbIpaxeHHYIO
gyepes ¢y

¢, =—2* (56)

6.3. TpeTbsi 3aBUCUMOCTbD JJI1 CKOPOCTH CBETa

N3 (56) momyunm
cc!, =c* —vc! (57)
ccl, +ve. =c’ (58)
2
1=—% (59)
ccl, +vc!
2 1
¢, = # (60)
ccl, +ve
2
¢y =—— (61)
c+v—=
c,

o

N3 sToro paBeHcTBa Ha OCHOBAaHUH (41) OIYyYHM TPETHIO 3aBUCUMOCTH ISl CKOPOCTH CBETA
B CO, BeIpakeHHYI0 uepe3 &' (PUCYHOK 6)

2
C

cy= (62)
c+vcosa
JlanHOe BBIp@KEHHWE WACHTHYHO BbIpakeHHI0 (377), BBIBEAEHHOMY T'€OMETPUYECKUM
MeTooM B pabote [6]. HTepeceH (akT, YTO CKOPOCTh CBETa B BaKyyMe HE 3aBUCHUT OT (DYHKIIHUU
morepeyHoro cokpamenus y(v). OTcioga ciaeayeT HEBO3MOKHOCTh ONPEISIIUTh 3Ty (DYHKIIUIO Ha
OCHOBAHHUU SKCIIEPUMEHTA 110 U3MEPEHUIO OIHOHAIIPABICHHON CKOPOCTH CBETA.
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BriBox 0011eT0 BHIa KHHEMATHKH C YHUBEPCAIBHOM CUCTEMOM 0TCYETa
Kapon Hloctak , Poman [loctak

[3-10° m/c]
2 . . . .
B §§
15¢ d T i ) oo fooeees
1 : A S -
Sc A0 ______

o
o
~

[ Ll bt

R R ——

'
w

1

N

()]

1

Nt

1

N i
o b
1

N

1

o

[6)]

o [Rpup -

0.5 1 1.5
[3-10" m/c]
Puc. 6. Cxopocts cBeta ¢, B UCO mnst v = 0, 0.25¢, 0.5¢, 0.75¢, c.

OnpenenuM CpeIHIO CKOPOCTh CBETa, KOTOPHIM B mpou3BoiasHON MCO mpoxoaut myTh
JUTMHOM L', oTpaxaeTcs OT 3epKajia U BO3BpAllaeTCs TeM K€ MyTeM B TOuYKy Bbixoma. Ecmu £ —
BpeMsi, HEOOXOAMMOE CBETY IJIsl MPOXOXKACHHS MyTH L' B OJHOM HAaIMpaBICHHUH, TO # — BpeMs,
HE0OXOIMMOE CBETY JUIsl TIPOXOXKACHUS TOTO K€ MyTH B OOPaTHOM HAIPaBJICHUU, TOTJA CPEIHSS
CKOpOCTh CBETa Ha ITyTH TyAa U 00paTHO paBHA

! !
=T (©3)
Yo+t L L
2 + 2
c c
c+vcosa' cH+vcos(r—a')
2 2
’
c = =—-=c¢ 64
¥ c+vcosa' c-vcosa'  2c (64)
2 + 2 2
c c c

Otcrona cnenyer, 4To CpeiHssl CKOPOCTh CBETa SIBJISIETCS MOCTOSIHHOM BEJIMYMHOW M paBHA
CKOPOCTH CBeTa ¢, BUAUMON U3 3dupa. ITa CpeaHsisi CKOPOCTh HE 3aBUCUT HU OT yriia ', HU OT
ckopocTtH v. [ToaToMy BpaiieHue ey uatepdepomerpa B sxkcrepumerTax Maiikenscona-Mopnu u
Kennenu-TopHmalika He BiHMsIeT Ha WHTep(EPCHIMOHHBIC ITOJIOCHL VIMEHHO T03TOMY I3TH
AKCIIEPUMEHTHI HE MOTJIM OOHAPYKUTh HaIH4ue dpupa.

B pabore [6] reomeTpruueckuM METOAOM OBLIO BBIBEACHO BBIpAKEHHE, OoJiee oOlee dem
(62) mis CKOpPOCTHM CBETa, PACHpPOCTPAHSIONIErOCs B MaTepUaIbHOM cpene, HEMOIBUKHOU
OTHOCHUTENIbHO HalOoaTeNs B BUJE (¢; — CPEIHSS CKOPOCTh CBETa Ha MYTH B MPSMOM U 0OpaTHOM
HaIpaBJICHUU B yKa3aHHOW MaTepHaILHOU cpejie)

! czci‘

C. =

¢ 65
o +cveosal )
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BriBox 0011eT0 BHIa KHHEMATHKH C YHUBEPCAIBHOM CUCTEMOM 0TCYETa
Kapon Hloctak , Poman [loctak

7. llpumepsl CnenunanbHubix Teopuit Ipupa (CTI)

Hwxe mpencraBieHsl Tpu mpuMepa npeoOpa3oBaHuii d3PUp-CUCTEMA, TTOTYICHHBIE IS TPEX
pasnuuHbIX (QyHKIUH W(v). Kakmoe Takoe mpeoOpazoBaHUE COACPKHUT IMOJHYIO MHPOPMAIHIO O
KHHEMAaTHUKe TeJI U MOXKET ObITh OCHOBAaHHWEM JUIS BBIBOJA OTAEIBHOW TEOpUU KUHEMAaTUKU Tenl. B
paMKax KakJOoW M3 dTUX KHHEMaTHK BO3MOYKEH BBIBOJI MHOTOYMCIICHHBIX JHHAMUK TeJl CIIOCOOOM,
aHAJIOTUYHBIM TIOKa3aHHBIM B pabote [6]. [Ins BeIBOJa JUHAMHUKU OO0S3aTENbHBIM SIBIISETCS
MIPUHATHE TOTIOTHUTEIHHOTO TIOCTYIIaTa.

OyHKIMSA TOMEPEYHOT0 COKpaimieHus: /(v) AOKHA YAOBIETBOPATH 3aBucuMoctd (1) u
MIPUHUMATh HEOTPUIATENIbHbIC 3HAUCHUSI.

7.1. CneuuasibHasa Teopust Ipupa 6e3 nonepevyHoro COKpaleHus

B mpocreiinem cirydae MOXHO TIPUHSTD, YTO IS JTFOOOTO 3HAYSHHS CKOPOCTH V
y(v)=1 (66)
Torna npeo6pazoanue (30) mpumeT BUL
1 :
——t
J1-(/c)
x=;vt'+\/1—(v/c)2 - x' (67)
V1= (/e)’

=

!

zZ=2Zz

s Takoro mpeoOpazoBaHUs MOXHO MOJTYYUTh KMHEMATUKY U JIMHAMUKY TeJ, KOTOPbhIE
OblTH BBIBeICHBI B padoTe [6]. B aTom cnydyae CTO momepedHoe cokpallleHHE HE HaOIIoAaceTCs.
CTD, BeiBeleHHAsI HA OCHOBaHUU MpeoOpa3oBanus (67), umeet TecHyto cBs3b ¢ CTO DitHiTeiiHa.
D710 OBLTIO MPOAEMOHCTPUPOBAHO B padboTe [6].

[IpeoOpazoBanue (67) OBLIO yXKe BBIBEAECHO APYTMM METOJIOM B cTaThsix [2], [4]. B atux
CTaThsX aBTOPHI TOJYYWJIM Takoe IpeoOpazoBaHMe U3 TpeoOpasoBanus JlopeHma Omaromaps
cuaxponusamu yacoB B UCO Buemnum meronom. IlpeoOpasoBanue, nmonyyeHHoe B padorax [2],
[4], sBAsieTCs 3aMMCaHHBIM TO-IPYroMy mpeoOpazoBanueM JlopeHnia, mociie U3MEHEHHUs crocoda
u3mepenuss Bpemenun B MCO, mostomy stomy mnpeoOpa3oBaHuio npucBoeHbl cpoiictBa CTO.
[TpeobpazoBanue (67) mMeeT APyrou (hU3MUeCKHid CMBICH, YeM IpeodpazoBanue JlopeHa, Tak Kak
COIJIACHO TEOpHH, TPEACTAaBICHHOW B JTOH CTaTbe, BO3MOXKHO OIPENENIeHUE CKOPOCTU
otHocutenbHO YCO ¢ momotisio JiokabHOTo u3Mepenus. To ectb YCO peasibHa U HE SIBIISETCSA
npou3BoibHO BbIOpanHoit CO.

7.2. CneumasibHas Teopust Ipupa c aGCOJIIOTHHIM BpeMeHeM

Ecnu nmpumewm, uro

() =1-(fe) <1 (68)

toraa npeodpasosanue (30) nmpuMeT BUA
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BriBox 0011eT0 BHIa KHHEMATHKH C YHUBEPCAIBHOM CUCTEMOM 0TCYETa
Kapon Hloctak , Poman [loctak

t=t
x=vt'+(1-(v/c))x'
y=ql=0/c)" -y
z=41-(v/e)* -2
Ha ocnoBanum storo mpeoOpazoBanusi MOXHO BbiBecTH CTD c abCOTIOTHBIM BPEMEHEM.

Ouenp uwHTEepeceH (akT, 4TO Teopus C aOCONMIOTHBIM BPEMEHEM BO3MOXKHA U YIOBIETBOPSET
YCJIOBUSIM dKciepuMeHToB Malikenbcona-Mopnu u Kennenu-TopHaaiika.

(69)

7.3. CnenuanbHasa Teopusa IPpupa 6e3 NpoA0JIbLHOrO COKpaILeHUs

Ecnu nmpumewm, uro

> 1 (70)

1
)= >
VJ1-(/c)

toraa npeodpasosanue (30) mpuMeT BUA

1 (71)

Jlns takoro mpeoOpa3oBaHUs TMOJydaeTcss KUHEMaTHKa, B KOTOpOW He HabmogaeTcs
MPOJOJILHOE COKpallleHHe (B HampaBieHHH, NapauieIbHOM CKOPOCTH v M ocH Xx). [lpu stom
Ha0II01aeTCs 10 IEPEYHOe yATMHEHNE (B HAIIPABICHUH, TEPIIEHAUKYIIPHOM CKOPOCTH V).

8. Anmsorponus peaukrosoro usiaydenus (PH)

CBer sBISETCS YAaCTHBIM CIy4YaeM 3JIEKTPOMAarHUTHOTO W3Ty4YEHHS, OJHAKO PaCcCYXICHUS
BBIIIIE KACAIOTCS HE TOJIBKO CBETA, HO U JIFOOOTO AIEKTPOMArHUTHOTO U3TYYCHHUS.

Kocmuueckoe npoctpanctBo 3anosineHO PV, MHOro4nclieHHbIE UCCIIEIOBAHUS HA ATY TEMY
obocyxnensl B HoGeneBckoii nekuuu [5]. TouHble M3MEpEeHUsS 3TOTO H3IYyYEHHUS OCYIIECTBHIN
cnytaukn COBE, WMAP wu ITnank (Planck). CriekTp 3T0OT0 M3ITydeHUs SIBISICTCS TAKUM JKe, KaK 1
CHEKTp U3JIy4eHHUs: aOCOTIOTHO YEPHOTO Tella MpU TeMIepaType

T, =2.726+0.010 K (72)

PU sBasieTcst 3MEeKTPOMArHUTHBIM HM3ITYYCHHEM C MaKCUMAIbHOW HMHTEHCHUBHOCTBIO ISt
gacToThl 0KO0 300 I'Tm. OHO COmEpP)KHUT MMPOKUNA MUANA30H YaCTOT, HO TaK MMEET TAKOE Ke
pacmpeseneHue, Kak u3nydyeHrue aOCOM0THO YEPHOTO Tela, 7Sl €r0 OMUCAHUS TOCTAaTOYHO YYECTh
OJIMH TIapaMeTp, KaKUM SIBIISIETCS COOTBETCTBYIOIIAS TEMIIEpPAaTypa aOCOIIOTHO YSPHOTO Tea.

PU obnagaet HEOTHOPOAHOCTHIO (AHU30TPOIUEH) C aMILIUTYION
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BriBox 0011eT0 BHIa KHHEMATHKH C YHUBEPCAIBHOM CUCTEMOM 0TCYETa
Kapon Hloctak , Poman [loctak

AT, =3.358+£0.017 MK (73)

Haumensimyto temmneparypy umeeT GOHOBOE M3TydeHHE BOMU3M co3Be3aust Bomones, B TO
BpeMsl KaK HauOoblllyl0 Temmneparypy — BOiau3u co3pe3aus JIbBa. To ecTh, ¢ TOUKM 3peHHUSA
ConHe4yHOU cHUCTEeMBbI, C OJJHOM CTOpOHBI BceneHHass HECKOJIBKO Tersee, a ¢ APYrol CTOPOHBI —
HECKOJIBKO XOJIOJTHEE.

CornacHO BceM IMpU3HAHHBIM B HACTOAILIEE BpPEMsi TEOPUSIM MPOCTPAHCTBO SIBISIETCS
OJTHOPOJHBIM (BCE TOYKM NPOCTPAHCTBA PABHOINpPABHBI) W H30TPONHBIM (BCE HANpaBlIEHUS B
MIPOCTPAHCTBE paBHOMpPaBHbI), a Takke Bce NCO skBuBanieHTHBI. [Ipy Takux mocTynaTax, eciau Obl
PU renepupoBanoch 00bEKTaMH, HAXOIALUIMMHUCS B KOCMOCE, TOrJa H3JIydeHHe, NOCTUTarouiee
3emid, JOMKHO OBITh OMHAKOBBIM B KXKIOM HampaBleHUH. Tak Kak 3TO HE TaK, TO aHH30TPOIHUS
PU tpebyer B paMKax UMEIOITUXCSI TEOPUH CIEIUATBFHOTO OOBICHEHMS.

B pabore [5] mpencraBieHo oObsicHeHWe aHu3oTporuu PU co CChUIKOM Ha TEOPHIO
Bbonbmoro B3peiBa. D10 M3nydeHHe JOHKHO OBLIO MOSBUTHCS B HAayallbHBIM MEPUOJ SBOJIOIHUH
Bcenennoii, xorga BAPYr BCsl MaTepusi cTaia mpo3padHoi. Torna v BHICBOOOAMIIOCH U3ITy4YEHHE,
KOTOpoe ceroans HaOmomaem kak PU. DTo u3nmydeHHe OIHOPOJHO B WHEPIUAILHOM CHCTEME
oTcYeTa, B KOTOPO OHO BO3HMKIIO. COIJIacHO 3TOW KoHuemuu, anuzorponus PU obycnosiena
addexrom [lornepa miisi HaOIrOIATENs, ABHKYIIETOCS OTHOCUTEIHHO CUCTEMBI OTCUETA, B KOTOPOU
BO3HUKIIO u3nydeHue. [Ipu Takom oOBscHeHuu ykazaHHoro ssieHus Bce HMCO ocrarorces
¢busnveckn SKBUBAIEHTHBIMH. OJHAKO Takoe OOBSICHEHHWE TpeOyeT NPHUHATHS MHOMXKECTBa
MOCTYJIaTOB, KOTOPHIE HEBO3MOXKHO IMPOBEPUTH OSKCIEpUMEHTaIbHO. Hampumep, o0Os3areneH
MOCTYJIaT O TOM, YTO BCS MaTepusi BO BCEICHHOM Obliia HEMOABMYXHONU OTHOCUTENhHO oHOoM MCO B
MOMEHT, KOI'/Ia CTAaHOBUJIACh MTPO3PAvyHOM.

B pamkax mpeacTtaBieHHOW B ITOM pabOTe TEOPUHU MOXKHO OOBSCHUTH AHU3OTPOIHIO
kocmudeckoro PU odeHp ecTecTBeHHBIM crocoOoM. HM3BectHo, uto PU sBnsercs cuibHO
MIPOHUKAIOIIUM Yepe3 MaTepulo, 3aIllOJIHAIONIYI0 KOCMUYECKOE MPOCTPAHCTBO, MOATOMY €CIH €ro
HWCTOYHUKU paclpelielieHbl B OAHOPOJHOM MPOCTPAHCTBE, TO 3a MPOJOJLKUTENbHBIA MEPUOL
BPEMEHH CYILIECTBOBAHMS BCEJICHHOW OHO pPAaBHOMEPHO HAKOINUJIOCh BO BCEM IPOCTPAHCTBE.
[TosTomy moxkHO mnpunATh, 4yTo PU omHopogHo B YCO, B KOTOpOMl pacmpoCTpaHSI€TCs CBET.
CorymacHOo Hamied Teopuu, aHW30oTpomms oOycioBieHa dddexTrom Jlomaepa, BUIUMBIM
HaOmoaTeneM, ABMXKYIIUMCS oTHocutenbHO YCO, B KOTOpOH pacrpocTpaHsiercs cBeT. B aToif
MOJIENH JIJIsl HaOMroaaTeNs, IBKyIierocs oTHocutenbHo Y CO, hoHOBOE U3TydeHUE HEOJHOPOIHO,
HECMOTpPSI Ha TO, YTO MPOCTPAHCTBO SIBISIETCS OJHOPOIHBIM. Takoe OOBSICHEHHE SIBICHUS MOKHO
MIPOBEPUTH SKCIIEPUMEHTAIIbHO, TaK KaK 3TO OOBSICHEHHE HE CChbUIaeTCs Ha Teopuio bousbiioro
B3peiBa. Anuzorponust PU sBnsiercs O4YeHb CHIIBHBIM apryMEHTOM CYILIECTBOBAHUSI CHUCTEMBI
0TCYeTa, B KOTOPOU pacipoCTpaHsIETCs CBET.

Ha ocnoBe anuzorponuu P MOXHO onpenenuTs CKOpoCTh, ¢ KOTopoi CollHeyHasi cuctema
JBUKETCS OTHOCHTEIBHO 3¢upa. C 3TOH IeNblo mpoaHamu3upyeM aHuzorponuio P Ha ocHOBe
OJTHOM W3 MHOTMX KHHEMaTuk Ten. Vcmonp3yeM KWHEMaTHKy O0e3 MOMEepeYHOro COKpAaIllCHUs,
omucaHHyI0 mpeoOpazoBanusamu (67). [lpuaumaem, uto PU ogHOpOoaHO B cucTeMe, CBA3aHHOM C
s¢upom. [lpuHMMaeM, 4TO OHO COOTBETCTBYeT Temmeparype 7 aOCOMOTHO dYepHOro Tena. B
pabore [6] moka3zaHO, YTO Ha OCHOBE MpeoOpazoBaHus (67) MOMXHO BBIBECTH BBIPAKEHUE IS
addekra Jomnepa uz apupa k MCO, takoii xe, kak u B CTO, To ecTb

c—vcosa,

2
c —V

f.=1 mis o, €(0+7) (74)
rzie fo — YacToTa CBeTa OTHOCUTENBHO 3¢Hpa, a f, — yacToTa 3TOro cBera otHocurenabHo MCO,
JBHKYIIEHCS CO CKOPOCTBIO V. YTONI @ — 3TO Yrol MEXIY BEKTOPOM CKOPOCTH V W BEKTOPOM
CKOPOCTH CBeTa. YTOJI &g — yrojl, BUJIMMBIN U3 dpupa.

Jns ap = 0 Beipaxkenue (74) npeodpazyercs K BULY
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P I R L (75)
(c+v)(c—vV) c+v

Hns ap = 7 eipaxenue (74) npeoOpasyeTcs K BULY

1= fo Y s = (76)
(c+v)(c—vV) c—v

B 3akoHe cmentenns Buna umiHa ¢cBETOBOM BOJIHBI ¢ MAKCHUMAJILHOM MOITHOCTBIO CBsI3aHa C
TEMIIEPATypOi U3TYYArOIIeTo e aOCOMIOTHO YEPHOTO TeJa 3aBUCUMOCTHIO

1 T cT

c
- f=== (77)
Avax~ 0.00290 [m - K] A 0.00290
JIJIs 9acTOTBI, BUTUMOM M3 CHCTEMBI d(hHpa, MOTyInM
T,
=—— 78
Sy 0.00290 78
a JI7Isl 4aCTOThI, BUIMMOM IBIDKYIIUMCS HabIoqaTeieM
mn ™ o(T, AT, mx CT™ (T, +AT,
fv = = ( ) fv = = ( ) (79)
0.00290  0.00290 0.00290  0.00290
[Tocne noncranoBku (78) u (79) B (75) monyunm
Y'Lmln:]_:}_A]:}:Tvo c—Vv (80)
c+v
[Tocne moacranoBku (78) u (79) B (76) momydaum
T =T + AT =T, ,|<* 81)
c—v
[Tocne nenenus paBencta (80) Ha (81) momyunm
Tmin ]_'1 _AT _
s oy OV (82)
™ T +AT, c+v
Ha »ToM ocHOBaHuu mocie HEOOIBIINX MPEOOPa30BAHUN TTOTYUUM
™ —1™ (T, +AT,)—(T, - AT, AT
_ T \% c:(v v) (v v)c: vc (83)

V= - — — —
]wvmax_i_]—;mm (7’;+AT;)+(]';_AT;) T

v
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HaTpaBJIeHUE
BpAICHAS
TaJIaKTHKH

OO

i#

60°. - 300°
A
AAA ~ ,
Bopnonein . g
90° """"'-"":"., : ;700
1=26431° (48 05)
N -cos(48,05)
e ™} : N e Jles
120° . "‘&240.0

v-sin(48,05)

Connne

v'.éos(48;05)-cos(5,69)

AAA
AAA
Bonoieii

Puc. 7. Cxopocth COTHEUHOM CHCTEMBI OTHOCHUTENBHO dupa.
[Ipoexius Ha TIOCKOCTH FAJIAKTUKH M MPOEKIHS Ha ITIOCKOCTh, IEPICHANKYIIIPHYTO INIOCKOCTH ranakTuku (90°-270°).
Bun cBepxy ramakTuku MiieuHbIH myTh (C HAHECEHHBIMU FAIAKTUYECKUMHU KOOPIMHATAMHU) M BHJ] COOKY.

OkonuarensHo Ha ocHoBe (72) m (73) momyunm ckopocth COJIHEYHOW CHCTEMBI
otHocuTenbHO YCO (¢ =299792.458 xm/c)

v=369.3+£3.3km/c=0.001232-¢ (84)

Omna HampaBiieHa B CTOPOHY co3Be3ausl JIbBa. DTO COOTBETCTBYET ralaKTHUECKOW CHUCTEME
KOOpAWHAT (PUCYHOK 7)

[=264.31°10.16°
b=48.05°£0.10°

B HoOGeneBckoii neknuu [S] Oblia IpeaCcTaBIeHa HECKOIBKO JPYroe 3Ha4YeHHE CKOPOCTH
ConHe4HOM CUCTeMBl OTHOCHUTENBHO CHUCTEMBbI OTCYETa, B KOTOPOHM, COTJIACHO TOW KOHLIEMIUH,
BOo3HHKIIO PU. ABTOp 03Byum (0€3 BEIBOIA) 3HAUCHHUE 368 £ 2 KM/C.

B pabote [6] ckopoctb CoNHEYHOM CHCTEMBI OTHOCHTEIBHO 3(Hpa ObUla OLIEHEHa Ha
OCHOBE He OYeHb TOYHOTO JKCIepHMeHTa ¢ pacmagoM K Me3oHoB. [lomydeHHOE TaM 3HAYEHHE —
TOTO e MOopsaAKa U cocTaBisieT 445 km/c.

N3 (80) u (81) moxHO omnpenenuts Temnepatypy 7o PU, Buaumyro u3 cucremsl a¢upa. C
3TOH LIETbIO 10CTaTOYHO MEPEMHOKUTD 3TU paBeHCTBa. [lomydunm

(85)
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T, =yT™ -T™ = (T, - AT)(T, + AT,) (86)
C yuetom (72) u (73) momyuaum
T, =2.72599793 K (87)

9. IIpeoOpa3oBaHue MexkAy ABYMS HHEPUHMAJIbHBIMU CHCTEMAMH

[IpeobpazoBanus uz UCO U, B cucremy U, cBs3aHHYIO C 3(UPOM, MOKHO 3amucaTh Ha
ocHoBe (30). IIpeoOpazoBanus u3 cucremsl U, cBsa3anHO# ¢ 3dpupom, B UCO U; MOXHO 3amucarh
Ha ocHoBe (31). CkopocTb v; — 3TO ckopocTh cucteMbl U; B cucteme U, a CKOPOCTb V2 — 3TO
ckopocTh cuctembl U, B cucteme U. OTcroa nmoinydum

W(Vz) ¢
J1=(v,/c)’ ’
x—J%%%—WJ+W%N (o) x, (88)

=

=y (),
z=y(v,)z,
u
Lo,
v()
1
= (vt +x)
w 1= /c) (89)
=Y
1 v(v)
z
z, =
w(v)

PaccmoTpum TonbKo mpocTeiiimuii cirydail, B KOTOPOM CKOPOCTH Vi U V; MapauleidbHbI IPYT
npyry. PaBencrsa (88) mozacrasiseM B paBeHcTBa (89). Jlanee, mociae HEOOIBIIMX TpaHCHOPMAITHIA
noiyyum npeodpazosanus uz UCO U, 8 UCO U, B Buze

l//(Vz) V1= (/e)*

(Vl)\/l (vz/c)

_v(»m) v, =V l//(vz)wll (v,/c)’

wW) J1-(n/c)*y1- (vz/c) w() J1-(v/c) & (90)
y = W(Vz)

l//(Vl)

'//(Vz)
7O
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10.0OxoH4YaTeJIbHBIE BHIBO/bI

B nanno# paboTe MbI MOKa3aiM, YTO CYILECTBYET Lenblid kiace teopuit ¢ YCO (adupom),
KOTOpbIE MPaBUJIbHO OOBICHSIOT JKCHEPUMEHTHI IO M3MEPEHHI0 CKOpOCTH cBeTa. Bo Bcex
MOJTOOHBIX AKCHEPUMEHTAX CBET MPOXOAWI MYTh MO 3aMKHYTOH TPaeKTOPUH, IOITOMY H3MepsIach
BCETO JIMIIIb CPEAHSISI CKOPOCTh CBETA BAOJIb 3TOM TpaekTopuu. OTHOHANPaBIEHHAs] CKOPOCTh CBETa
TOYHO HUKOTJa He u3Mepsutack. [loaTomy y mocrynata 06 abCOIIOTHO MOCTOSTHHOM CKOPOCTH CBETA,
npuHATOr0 AnsoeproM DitHmTeHOM B CTO, HET SKCIepUMEHTAIBHBIX OCHOBAHHI.

B kaxnoit u3 teopuil 3¢upa, KOTOpble MBI 3[€Ch MOKa3ajih, CKOPOCTh CBETa B BaKyyMe
MPEACTABISIETCS OJHUM W TeM ke BblpaxkeHueM (62). Kpome Toro, uto 3HadyeHHE
OJTHOHAIPABJICHHOM CKOPOCTH CBETa 3aBUCHT OT HANpaBJICHUS €ro MU3JIY4YeHUS H CKOPOCTU
HaOJrOAaTeNsT OTHOCUTENBHO 3(upa, CpemHssi CKOPOCTh CBETa NMPH MPOXOXKICHWW IYyTH Tyda U
obpatHO Bcerga mnocrostHHa (63)-(64). Ilostomy kaxknas u3 Teopwil adupa corjacyercs ¢
AKCIIEPUMEHTAMHU, B KOTOPBIX U3MEPSIIACh CKOPOCTh cBeTa. M3-3a 3TOro cBOWCTBAa CKOPOCTH CBETa
sKcnepuMeHTbl Maiikenbcona-Mopinu u Kennenu-TopHpiaiika HE CMOIJIM YCTaHOBHUTH HAU4He
a¢upa.

Boipaxkenune (62) 1yis  OJHOHANpaBIEHHOW CKOPOCTH CBeTa B BakKyyMmMe SBIsSeTCS
OJIMHAKOBBIM B Ka)KJIOW U3 BbIBEICHHBIX TEOPUN KMHEMATUKH Tell. [103ToMy HEBO3MOXKHO pellleHne
Ha OCHOBE H3MEPEHHs OJIHOHAIPABIECHHON CKOPOCTH CBETA, KOTOPOE M3 BBIBEIACHHBIX TEOPUH
SIBJIIETCS. IPABUJIHOM MOJIEIIBbIO HACTOSIIIENH KUHEMATHKH.

[Ipu3HaHHOI B HacTOsIIEE BpeMs TEOpUEH, KOTOpasi OObACHSET pe3ybTaThl SKCIIEPUMEHTOB
co ceroMm, sBisgercss CTO AnwGepra OiiHmreriHa. Ommbo4yHo cuurtaercs oObrgHO, uTo CTO
ABIISICTCS €IMHCTBEHHOM TEOpUEH KUHEMATHKH TeJ, KOTOPast O0BSICHAET 3TH SKCIIEPHUMEHTHI.

CTD, moctpoeHHast Ha npeobdpazoBaHuu dpup-cuctema (67), umeer TecHyio cBsizb ¢ CTO
OniHmreliHa. [Ipeackazanusa kunemaruku CTO takue xe, kak u npenckasanuss CTO, onucaHHOU
npeoOpa3zoBanusaMu (67), HO TOJIBKO JJI HaOr0aTesel, HeMOABHUKHBIX OTHOCUTEIBHO d(pupa. Mbl
OTHCAaJH 3TO B padore [6].

O4eBHIHO, YTO MHOKECTBO M3 BO3MOXKHBIX TEOPHH d(pHpa MOKHO OTOPOCHTH, TaK KaK OHU
HE SIBJISIFOTCS TPaBWIBHBIMHU MOJENISAMHU KUHEMAaTHUKU M3-32 HECOIJacusi C Pa3IMYHBIMU
sKcriepuMeHTaMu. Hanmpumep, U3BECTHO, YTO BpPEeMsl KU3HU YCKOPEHHBIX 3JIEMEHTApHBIX YacTHIL B
Halllell cHCcTeMe OTCYeTa JOoJIblIe, YeM B CHUCTeMe, CBS3aHHOW ¢ camMuMu yactunamu. [lostomy,
BEPOATHO, HEMpaBWIbHON OyaeT Mozelb C aOCOJIOTHBIM BpEMEHEM, ONMparouascss Ha
npeobOpasoBanus (69). Pemenue, xotopoe B pamkax CTD sBisercs NpaBUIIBHOM MOJEINBIO
KHHEMATHKH TeJl, JOJDKHO OBITh OJHUM W3 BaKHEHIIMX 3amad Oymaymied (U3WKHA |, BEPOSITHO,
noTpe0yeT SKCIEPUMEHTATIbHBIX HCCIAeIOBaHUNA. TakuM HKCIEPUMEHTOM MOXKET OBITh TOYHO
npoBeAcHHBIM onbIT AlBca-Ctumyamia (Ives-Stilwell), B kotopom mpoBepsieTcss 3aMeieHue
BpPEMEHHU Ha OCHOBE JIOMIJIEPOBCKOIO C/IBUTA IS CBETA.

JlomnyiieHre, 4To CKOPOCTh CBETa MOXKET 3aBHCETh OT HAMpaBiICHHUS €ro U3Iy4eHHs, He
BbIJIEJIIET KaKOT0-T100 MPEeUMYILECTBEHHOT0 HallPaBJIeHUs B IPOCTpaHCTBE. Peub uaer o ckopoctu
CBETa, H3MEpSEeMON TIOABI)XHBIM HaOMIOAaTeieM. OJTO CKOPOCTh, C KOTOPOM HaOIIOaTENb
JIBMKETCSI OTHOCUTENBHO 3(hUpa, BBIIENSET B IPOCTPAHCTBE XapaKTEPUCTUUECKOE HAIIPaBICHHUE, HO
TOJILKO JUIsI JAHHOTO HaOmomarens. s HEMmOIBHMKHOTO OTHOCHUTENBHO 3(dupa HaOIogaTess
CKOpOCTh CBETa BCErja IOCTOSSHHA W HE 3aBUCUT OT HalpaBieHHs ero wusnydeHus. Eciu
HaOJt01aTeNb JIBUKETCSI OTHOCUTENBHO 3(Hpa, TOrAa JAJi HEro MPOCTPAHCTBO HECUMMETpU4YHO. B
TaKOM cJIy4ae 3TO OX0Xe Ha TO, KaK HabJIoAaTeNb IJIBIBET B BOAE U U3MEPSET CKOPOCTh BOJIHBI Ha
MOBEPXHOCTU BOABI. Tak Kak BOJHA paCXOJUTCS MO MOBEPXHOCTU BOAbI C TOCTOSIHHOW CKOPOCTHIO B
KaXX/IOM U3 HampaBJeHUH, TO JUIS IUIBIBYLIETO HAOIIOAATENsI CKOPOCTh BOJIHBI OY/ET pazIuyHON B
pa3HbIX HampaBieHusax. [losTomy mpenacTaBieHHas TeOpus, ONMUpAOIIascs Ha mocTynarel [-V,
IPOCTBIM crocoOoM o0bsicHAeT aHuzorponuio PU. B pamkax mnpenctaBieHHONW TEOpUH 3Ta
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aHu3oTponus oOycioBieHa 3¢pdekTom Jlorutepa, KOTOpwIA ciemyer W3  (akTa JABMKCHHUS
Conneunoii cuctemsl OTHOCUTENBHO Y CO, B KOTOPOI paclipOCTpaHsAETCs CBET.

Jlutepartypa

[1]
[2]

[4]
[5]

Kennedy Roy J., Thorndike Edward M., Experimental Establishment of the Relativity of Time,
,Physical Review”, 42 (3), 400418, 1932.

Mansouri Reza, Sexl Roman U., 4 Test Theory of Special Relativity: 1. Simultaneity and Clock
Synchronization, General Relativity and Gravitation, Vol. 8, No. 7, 497-513, 1977.

Michelson Albert A., Morley Edward W., On the relative motion of the earth and the
luminiferous ether, Am. J. Sci. 34, 333-345, 1887.

Rizzi Guido, Ruggiero Matteo L., Serafini Alessio, Synchronization Gauges and the Principles
of Special Relativity, Foundations of Physics, Vol. 34, 1835-1887, No. 12, 2004.

Cmyt JIxopnx @., Anuzomponus peruxmosoeo uiydyeHus: OmKpulmue u HayyHoe 3HadeHue
(Ha pycckoM si3bike), HoGenesckas nekius B 2006 roxy, ¥Ycnexu ®@usndeckux Hayk, Tom 177,
Ne 12, 1294-1317, 2007.

Smoot George F., Anizotropie kosmicznego mikrofalowego promieniowania tta: ich odkrycie i
wykorzystanie (Ha moiasckoM s3bike), [Iporpecc @usuku (Postepy Fizyki), Tom 59, Zeszyt 2,
52-79, 2008.

Smoot George F., Nobel Lecture: Cosmic microwave background radiation anisotropies: Their

discovery and utilization (Ha anrnuiickom s3bike). Reviews of Modern Physics, Volume 79,
1349-1379, 2007.

Szostek Karol, Szostek Roman, Szczegolna Teoria Eteru (Ha moinsckoM si3bike: CneyuanbHnas
Teopus D¢gpupa). 3parenvctBo Amenus (Amelia), XKemrys, [Tonbma, 2015, (www.ste.com.pl),
ISBN 978-83-63359-77-5.

Szostek Karol, Szostek Roman, Special Theory of Ether (na anrmuiickom si3bike). Publishing
house AMELIA, Xemrys, [Tonbma, 2015, (www.ste.com.pl), ISBN 978-83-63359-81-2.
Szostek Karol, Szostek Roman, The Geometric Derivation of the Transformation of Time and

Position Coordinates in STE. IOSR Journal of Applied Physics (IOSR-JAP), Volume 8,
Issue 4, Version III, 22-30, 2016, ISSN 2278-4861.

Szostek Karol, Szostek Roman, Bwioenennas 6 kocmonocuu cucmema omcyema u 603MONCHASL
Moougurayus npeobpazosanuii Jlopenya, Yaenole 3anucku Ousundeckoro Paxkynsrera MI'Y,
Ne 2, 172102, 2017, ISSN 2307-9665.

Szostek Karol, Szostek Roman, The explanation of the Michelson-Morley experiment results by
means universal frame of reference (Ha aHTIHUNUCKOM si3bIKe: OObACHeHUe pe3yIbmamos

okcnepumenma Matikenvcona-Mopau npu nomowu YHUBEPCANIbHOU CUCMEMbl OMCHema),
Journal of Modern Physics, Vol. 8, No. 11, 1868-1883, 2017, ISSN 2153-1196.

[10]Szostek Karol, Szostek Roman, Derivation of Transformation and One-Way Speed of Light in

Kinematics of Special Theory of Ether (Ha aHTTUHCKOM s3bIKe: Bbi600 npeobpazosanus u
cKkopocmu ceema 6 00HOM Hanpaeienuu 6 Kunemamuxe Cneyuanvhou Teopuu Dgupa),
American Journal of Modern Physics, Volume 6, Issue 6, 140-147, 2017, ISSN: 2326-8867.

[11]Yuan Zhong Zhang, Special Relativity and Its Experimental Foundation, Singapore, World

Scientific Publishing, 1997.

[12]9Ta myOnaukaruio mepenevyaTano us:

Szostek Karol, Szostek Roman, The derivation of the general form of kinematics with the
universal reference system, Results in Physics, Volume 8, 429-437, 2018, ISSN: 2211-3797.

21 www.ste.com.pl



BriBox 0011eT0 BHIa KHHEMATHKH C YHUBEPCAIBHOM CUCTEMOM 0TCYETa
Kapon Hloctak , Poman [loctak

The derivation of the general form of kinematics with the universal reference system

Karol Szostekl, Roman Szostek?

'Rzeszow University of Te echnology, Department of Fluid Mechanics and Aerodynamics, Rzeszow, Poland
kszostek@prz.edu.pl

*Rzeszow University of Technology, Department of Quantitative Methods, Rzeszow, Poland
rszostek@prz.edu.pl

Abstract:

In the article, the whole class of time and position transformations was derived. These
transformations were derived based on the analysis of the Michelson-Morley experiment and its
improved version, that is the Kennedy-Thorndike experiment. It is possible to derive a different
kinematics of bodies based on each of these transformations. In this way, we demonstrated that the
Special Theory of Relativity is not the only theory explaining the results of experiments with light.
There is the whole continuum of the theories of kinematics of bodies which correctly explain the
Michelson-Morley experiment and other experiments in which the velocity of light is measured.

Based on the derived transformations, we derive the general formula for the velocity of light in
vacuum measured in any inertial reference system. We explain why the Michelson-Morley and
Kennedy-Thorndike experiments could not detect the ether. We present and discuss three examples
of specific transformations. Finally, we explain the phenomenon of anisotropy of the cosmic
microwave background radiation by means of the presented theory.

The theory derived in this work is called the Special Theory of Ether — with any transverse
contraction. The entire article contains only original research conducted by its authors.

Keywords: kinematics of bodies, universal frame of reference, transformation of time and position,
one-way speed of light, anisotropy of cosmic microwave background

22 www.ste.com.pl



