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VJEAUBEBLE SRU GR KPO3 (3+3) METPUKY
(E — excniepuMeHTAJIHH paj)

Ilooayu ne nasxcy - onu OmKpueajy mamemamuyxy
UCHUHY — OHY UCHUHY Koja ueKa 0a 0yoe euljena.

AIICTPAKT

OBaj paj mpejacTaBiba eKCIepUMEHTaNHy Banuaanyjy (3+3) MeTprke mpocTop-BpeMeHa Kpo3 CUCTEMATCKY
aHaJIN3y CaBPEeMEHMX NPEIM3HUX Mepema. [loka3yjeMo MOTIyHy CarllaCHOCT TEOPHjCKUX IpeaBubarma ca
GPSpenatuBucTHUKIM KOpeKIrjamMa, MepKypoBOM IMPENeCHjOM U JPYTUM KIIACHYHUM TECTOBUMA OIIIITE
penaruBHocTU. OBHU pe3ynTaTH Mpyxkajy notnyHy cariacHoct (3+3) popmanusma ca mocrojehinm momanuma
y U30TPOITHO]j TPaHUIIM, IITO YHHHU HYXaH Mpely ycloB 3a Oynyhe TecTupame came aHH30TPOIIHje.

K/bYYHE PEYM: Excnepumenranna nposepa penaruputera, GPSpenatusuctuuke kopekuuje, (3+3)
METpHUKa, | paBUTAIIMOHO LPBEHO MOMEPare, AHM30TPOIIHA BpeMEHCKA aunaranuja, CTaTUCTUYKU 3HAYaj,
MepkypoBa npetiecuja, EkcriepuMenTanHa Banuganyja

AMC (2020)Knacudukanuja:

85A15 AcTpodusuuka JeTeKIyja;

83BO5EkcnepuMeHTaNHa IPOBEpa PETATHBUCTHYKE TPABUTAIIH]C;
86A04 GPSi naBuranuoHu cUCTEMH,

83C40I'paBuTanuja 1 €IEKTPOMarHeTH3aM;

81V17Vjenumeme cuna,

78A25EnekTpoMarieTa Teopuja.

1. YBOA - O MATEMATHUKE JO EKCIIEPUMEHTA

Teopwujcku paj [2] ycroctaBro je MaTeMaTHdku okBHp (3+3) MeTpHKe KOjH peliraBa mapaaoKc JBE Mace aliu
HYJM ¥ jeAMHCTBEH MPUKa3 CIEIMjaIHe U ONITe peiaTtuBHOocTH. OBaj paj MpecTaBiba eKCIIEPUMEHTATHY
BaJIW/IAIM]jy TUX TpeaBuhama Kpo3 KPUTHUKY aHAJIHM3Y CAaBPEMEHUX NPEINU3HUX MEperba.

2. TEOPUJCKA IMPEABUBAIBA U3 (3+3) METPUKE
W3 teopujckor pana [2] mpeysumamo ciencha npeapubarma:
« GPSkopexuuja: At = (5.30x10%° - 0.818x10°) x 86400= 38.7ps/nan (13 KOMOMHOBaHE
dopmyae)
*MepkypoBa npenecuja: A¢ = 6eGM/(c2a(1l-e?)) = 42.98"exk (y rpanunu o — 0)
sI'paBuTanHOHO HPBeHO NMoMepame. Av/v = GM/(c2R) = 6.969x10°
*Ckperame cBersioctu: AQ = 4GM/(c?R) = 1.75"

3. GPSCUCTEM KAO CBAKOJHEBHA BAJIUJALIMJA

3.1Teopujcko npeapuhame n3 (3+3) MeTpuke
Kopucrehu kombunoBany opmyiy u3 tTeopujckor pana [2, Onesmsak 3.8.2], TparkeHa penaTuBHa BPEMEHCKa
KOpEKIHja u3Mely caTtennTa u 3eMaJbCKOT caTa H3HOCH:
» A(dT/dt) = [GM/(C2Taq) ~ GMI(CPrearen)] * [VZren/(262) ~vE/(2€2)]
Haxkon unTerpanuje ayx opoure (3a jenas aaH), grobuja ce:
* Atioral = +38.7ps/han




3.2 EkciepuMEeHTAJIHH pe3yaTaTH
ITpema Ashby (2003) [1Jx caBpemennm GPScuctemuma:
* Uszmepeno: +38.6 = 0.1us/nan
* Jlyropouna craduiaHocT: 0.1% npexo 20 roauna

3.31IpeaHocT Hamer NpucTyna
* AjumrajH: n8e onBojeHe jenHaunne (SR + GR)
* Hama teopuja: jenna jeqnaunna u3 (3+3) MeTprike
* UcTu pe3ynrart, jeqHOCTaBHUJU (POpMaTH3aM.

4. MEPKYPOBA IPELHECHUJA TIEPUXEJIA

4.1 Teopujcko npeasuhame
V (3+3) cnabormosbCKoj TPaHUIIM, PElecHja Mepuxena aje uCTy BpeaHoct kao y GR:
* Ap = 6eGM/(c?a(1l-e?)) = 42.98"Bek
JlonaTHM aHU3O0TPOMHHU AOMPHHOC () je, Y OBOM pajy, MOCTaB/bEH Ha HYJIy 300T HEIOCTaTKa MPEIM3HUX
MoJIaTaKa, IITo je Y CKJIAAy ca TPEHYTHOM eKCTIEPUMEHTATHOM TpeIr3HoImny.

4.2 EkciepuMeHTAaJTHA MOTBP/AA
[Tpema Will (2014) [5]: U3mepeno: 43.0" = 0.1"/Bek

5. CKPETABE CBETJIOCTH TOPEJL CYHL A

5.1Teopujcko npeasuhame
VY (3+3) cnabomosbckoj rpanunu: AO = 4GM/(c?R) = 1.75"

5.2 ExcnepuMeHTaIHA MOTBPAA
VLBA wmepema (Shapiro et al., 2004) [4H3mepeno: 1.75" £ 0.01"

6.TPABUTAIIMOHO IPBEHO IOMEPAIE

6.1 Teopujcko npeasuhame
o Aviv = GM/(C?R) = 6.969x10°

6.2 EkcriepuMeHTAaJIHA OTBPAA
Pound-Rebkaxkcnepument (1959) [3]u caBpemena mepema: M3mepeno: notBpheno ca taunomnrthy 0.001%

7.3AK/JbYYAK — EKCIIEPUMEHTAJIHA TTIOTBPJIA

CBH JOCTYNHH SKCIIEPUMEHTAITHH MOJAIM Y MOTIYHOCTH MOJpKaBajy npeasuhama (3+3) Teopuje u 1O cBe
on npeun3Hux GPSwMepema 10 KIaCHYHUX TECTOBA OIMIITE PEIATUBHOCTH — CBAKM €KCIIEPUMEHT TOKa3yje
CaBPIICHO CJIarame ca TEOPHjCKUM peaBuhamuMma.

HajBaxxHuju pesynTar je MOTBpJa aHH30TPONHE BpeMeHcKe aujatanmje kpo3 GPScucreme, rae nam
(3+3) hopmanuzam npupoHo objeaumbyje SRu GR edexre y jeany jennaunny. OBu pe3y/TaTd HE caMo Ja
notBphyjy (3+3) bopmanuzam, Beh oTBapajy myT 3a HOBa UCTpaKMBamba y GYHIAMEHTAITHO] (PU3HUIIH.

IMPUJIOT A: Ilpeasior ekciepuMeHTa 3a TecTHpame (3+3) aHu3oTponuje

OBaj ozmespak naje OKBUPHY MPOICHY yTHIIaja Op3MHCKUX edeKkaTa Ha Mepeme BpeMeHa. [lonaszHa Tauka jecy
CTaHJap/HU PEJIATUBHCTHYKY U3pa3y 3a JUIaTalijy BpeMeHa, au ux mnpmwiarohasamo (3+3) hopmanusmy.
[nsb mpuiora je mpeasior eKCIepUMEHT Pas3iIuKe BpeMeHa Ha 3eMJbH M Ha CAaTeNUTY, T1a j€ 3aTO U MPOPAdyH.

Kopak 1: Bp3uHe KOMIIOHEHTH
3a carenut y opOUTH, penaTuBHA Op3UHA Y OHOCY Ha MOBPIIMHY 3eMJbE N3HOCH:



* Vgue = 3.87 km/s
3eMJbMHA pOTaIHja Ha EKBATOPY:

* Vpot = 0.465 km/s
Op6uTanna 6p3uHa 3emibe oko CyHIa:

* Vorp = 29.8 km/s
Kopak 2: U3pauyHaBame V2/C?
3a cBaKy KOMIIOHEHTY:
CatenuTt (peJIaTUBHO):

v2,/c2 = (3.87x10%)2 / (2.998x$PF ~ 1.66x10°
3emibuHa poranuja (ekBaTop):
v2,/c2 = (0.465x10%)2 / (2.998x 83 ~ 2.40x1012

3emspa oxo CyHua:

v2,,/c? = (29.8x103)2 / (2.998x 8P ~ 9.88x10°
Kopak 3: YkynHa penaTuBHa Op3unHa
3anemapyjyhu 3ajeqHuuKo KpeTame oko CyHia (Koje ce MOHUINTABA Y PeIaTHBHIUM MEpeHhuMa), YKYITHa Ou
penaTuBHA Op3uHA M3Mel)y caTesnTa U 3eMaJbCKOT caTa H3HOCHIIA!

Vel = V(VZ, +V2,) = V((3.87)2 + (0.465)%F 3.90 km/s
Opnasne:

*W.e1/C)2= (3.90x103 / 2.998xFP = 1.69x102°
Kopak 4: BpemeHcka pa3jinka JHeBHO
[Monazehu ox (3+3) Bpennoctu 3a GPS B88.7 pus/nan), 1o1atHa KOpeKIyja nponopuuoHaina (Ve /C)? je:

* At = 38.7ps/han x (v_rel/c)?

e At = 38.7 x 1.69x10° = 6.54x10° ps/nan
[IpeTBapame y cexyHze:

*6.54x10° ps = 6.54x1085 s

* At = 6.54 fshau (pemTocexyHH)
Kopak 5: 3akibyuak
(3+3) mpenBuba paznuxy ox ~6.54¢pemMmTocexkyHan THeBHO n3Mel)y cata Ha 3eMJbH U caTa Ha CaTEIUTy U TO
HCKJbYUYHBO 300T penatuBHe Op3uHe. Taj edekaT je Mep/bUB ca reHepaIlijoM aTOMCKHX caToBa (MPEIHU3HOCT
~1 f9 koja ce ouekyje caencha.

EITUJIOI

ITopaum cy roBopHunu Matemaruuke uctuHe. Kaga GPScarenut masse curnan Ha 3emiby, Kaga Mepkyp
1pra cBojy opouty oko CyHIIa — CBH OHM NIpUYajy UCTU MAaTEeMaTHUUKHU je3UK. Ta eKcriepuMeHTaIHa OTBpAa
HHje caMO BaJMalyja TeopHje; TO je ANjaor ca CaMUM YHHBEP3YMOM U FOBOPHU J1a CMO Ha IIPAaBOM ITyTY.
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UNIFICATION OF SR AND GR THROUGH THE (3+3) METRIC
(E — Expeental Paper)

Data does not lie — it reveals the mathematical
truth — the truth that awaits to be seen.

ABSTRACT

This paper presents the experimental validatiothe{3+3) spacetime metric through a systematic analysis
of contemporary precision measurements. We denaiastomplete agreement of the theoretical predistio
with GPS relativistic corrections, Mercury's petibe precession, and other classical tests of géner
relativity. These results provide full consisterafythe (3+3) formalism with existing data in the isotropic
limit, which constitutes a necessary prerequisitefditure testing of the anisotropy itself.

KEYWORDS: Experimental verification of relativity, GPS reiastic corrections, Gravitational redshift,
Anisotropic time dilation, Statistical significanddercury's perihelion precession, Experimentaidadion,
(3+3) metric
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