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VYVJEAUBEBLE HEHTPAJIHUX CUJIA KPO3 (3+3)METPUKY
(E —excnepuMeHTAJIHH paj)

Jeoan meopujcku pao mosice oGumu u enrecanman. Jeoan excnepumeHmananu
00Ka3 mooice oumu yoeo.vue. Anu kaoa meopuja npeosuou mauno OHO Wmo
eKCHepUMEeHm MepU - MO je MAmeMamuiuKa HyICHOCH.

AIICTPAKT

OsBaj paj mpencTaBba eKCIEPUMEHTAIHY [IPOBEPY HAIIET TEOPHjCKOT Paja O yjeqHIbEmhY eIeKTPOANHAMUKE
u rpaButonuHamuke Kpo3 (3+3) metpuky [3]. Ty aHanu3upamo AOCTYIHE eKCIIEPUMEHTATHE MOJATKE KOjU
MOT'Y MOCTY>KUTH Ka0 WHIMPEKTHA MMOTBPJa MEIIOBUTHX €JIEKTPOrpaBUTAMOHMX edekara. [Tokazyjemo na
IXPE mepema monapusaiuje mMaraerapa oko (~80%) KBaquTaTHBHO oaroBapajy mnpensuhamy Haine (3+3)
AHMU30TPOIHE BpeMEHCKe amnatanuje. Takohe, XabmoBa TeH3uja ce AeauMuuHO objammasa (~40%) kpo3
aHW30TPOIIHY BPEMEHCKY JAWJIATalyjy, a U yCJIOBHA Npe/Bulama jol JBe aHOMaIMje CaTeIuTa /ajy U HeKe
nonatHe MoryhHocTu 3a TayHocT Teopuje. I[Ipemnaxemo u Oyayhe excriepuMeHTe 3a AUPEKTHY JAETEKIHU)Y
MEIIOBUTHX €JIEKTPOrpaBUTAIIMOHUX Tajaca.

K/BYYHE PEUYM: Excnepumenranna nposepa yjeaumema cuia, (3+3) merpuka, Marnerapu, IXPE
nonapusanuja, Xabnosa TeH3uja, ENekTporpaBuTaluony Tanacu, AHM30TPOIHA BPEMEHCKA IMJIATaIH]a
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1. YBOA —OJ TEOPUJE 10 EKCIIEPUMEHTA

Teopujcku paj [3] ycrnocTaBiba MaTeMaTHYKK OKBUD 32 YjeIUBEHE SNCKTPOJUHAMUKE U IPABUTOIHHAMUKE
kpo3 (3+3) metpuky. epunucanu cy yHusep3annu Ten3op nosba Uy, MemosuTa nosba Eqg 1 Beg, kKao u
yHUBep3aJHe MakcBelloBe jelHaYnHe Koje 00yXBaTajy U eJEeKTpUYHE M TpaBUTalMoHe u3Bope. OBaj pax u
Npe/ICTaBJba EKCIIEPUMEHTAIIHY NPOBEPY THX NpeaBuhama Kpo3 aHaIu3y JOCTYIHHX I0JATaKa KOjH MOTY
MOCITY)KHTH Ka0 MHANPEKTHA IOTBP/Ia MELIOBUTHUX €JIEKTPOrPaBUTALIMOHHX eeKara, Kao U caMme Teopuje.

2. TEOPUJCKA INIPEJABUBAIBA
W3 teopujckor pana [3] mpeysumamo ciencha kibyuHa npeaBuhama:
1. EaexTporpaBHTAIMOHN (MEUIOBHTH) TaJacH — MOIY Ja IOCTOje Kao MOCIICANIa YHUBEP3ATHUX
MakcBenoBHX jeJHaYNHA:
*Vx Beg = Heg ]eg * Heg {':egaEeg/at
* V X Egg = —0B,g/0t
2. AHHM30TpONHA BpeMeHcKa quiatamuja — y (3+3) MeTpuiy, oBa BpeMEHCKa AnaTalija 3aBHCH O[]
npaBla:
e dt; = dt /(1 - 2GM/(c?R) - 1))
3. Iojayana nonapu3anuja y eKCTpeMHHM IPaBUTANMOHUM MObHMMA — TpeaBHulame je 1a y jaKuM
IPaBUTAIIMOHUM MOJbMMa (MarHeTapu) J0J1a31 | 10 CKOPO MOTIYHE MOJapH3alije CHHXPOTPOHCKOT
3pauema.



4. Flyby-jeBe anomanmja — 3a koje Takolhe Teopuja naje Mmoryhu y3pok u o0jalimeme
5. InonupoBa aHoMaMja — 3a K0jy je Takohe Moryh uctu y3pok u o0jammemne
6. Xa6aoBa TeH3mja — Koja aenom cieau u3 (3+3) MeTpuke, a ICIOM U JaJbe 0CTaje MUCTEpHUja

3. FLYBY-JEBA AHOMAJINJA (mect caTejiuTa)

Hopanu TabenapHo:

Jlereauna T'oguna AV (mm/s) 'pemka (Mm/s)
Galileo | 199( -6.94 +0.2F
Galileo Il 1992 -4.01 +0.25
NEAR 199¢ +13.4¢ +0.01
Cassini 1999 +0.11 +0.01
Rosetta 2005 +1.82 +0.05
Messenger 2005 +0.02 +0.05

H3eop: Anderson et al. (2008) [2].

Hanomena: OBe BpeHOCTH MPE/CTaBIbajy HeOOjallmbeHe MPOMEHe aCUMITOTCKe Op3uHe TokoM Flyby-jesa
MaHeBapa oko 3emibe. AHomanuja ce kpehe oq ~0.02 mm/s (Messenget) ~13.46 mm/s (NEAR) ue na
ce 00jaCHUTH CTaHJApAHUM MEXaHU3MHMA.

4. IMOHUPOBA AHOMAJINJA

Ionanu TadenapHo:

Jlereauna H3mepeno yopsame (M/P)
Pioneer 10 (8.74 £ 1.33) x 10°
Pioneer 11 (8.74 +1.33) x 10°

Hanomena: OGe nerenuie nokasyjy ucro yopsame npema CyHIly, KOHCTaHTHO Ha yaasbeHocTuma oJ 20 10
70 AJ [1]. OBo yOp3ame HHUje 00janImbeHo CTaHIapAHAM MEXaHU3MUMa Kao IITO Cy TePMATHO 3paucthe WIIH
otmop Mely3Be3nane Matepuje u Ipyro).

5. IXPE MEPEIbA MATHETAPA

5.1Teopujcko npeauhame

VY (3+3) meTpuiy, leHa aHU30TPOIHA BPEMEHCKA iIaTalija JOBOIU 10 aHH30TPOITHE PACHOeIIe SHEPrije
eJIEKTPOHA y MarHeTocdepn Maraerapa. Y eKCTpeMHUM TPaBUTAIIMOHUM IOJbUMA, Taj CTETICH TTOJIapH3alije
CHHXPOTPOHCKOT 3pauewa Texu 100%, anu uzpauynata npeapuharma no Haioj Teopuju cy 24-42% [3].

5.2 EkCiepuMEeHTAJIHH pe3yaTaTH
V3mepeHe BpeAHOCTH MOJIapH3aliije peHATCHCKOT 3pademha MarHeTapa.

Oojekat Eneprercku oncer (keV) H3mepena PD (%)
1E 1841-045 2-3 ~15
1E 1841-045 3-5 ~30-40
1E 1841045 5.5-8 ~55-70
1RXS J170849.0-400910 2-3 ~20
1RXSJ170849.-40091( 6-8 ~8C
1E 1547.0-5408 2—4 (phase-resolved) ~70-80
4U 0142+6. 2-8 (phas-averagec ~13.f

IXPE (Imaging X-ray Polarimetry Exploresjepema maraerapa mokasaia cy Jia mojapu3aiiija peHIreHCKOr
3pauerba goctioke ~80% [4], anu je npuMeTHA 3aBUCHOCT OJIapU3aIije 01 CHEPTeTCKOT OTICera.

6. XABJIOBA TEH3UJA




6.1 Teopujcko npeasuhame

VY (3+3) MeTpuiy, aHU30TPOIHA BPEMEHCKa AUIaTaluja Jaje pellaTUBHY MPOMEHY Xa0JI0Be KOHCTAHTE:
b 6H0/H0 = (1/3x‘2

3a TunuuHe Op3uHe y okaaHoM yHuep3ymy (p = 0.3),mpeasuba ce dHo/Ho = 3% [3].

6.2 EkcriepuMeHTAJIHU pe3yJITaTu
XaboBa TeH3Mja Mpe/CTaB/ba Hecnarame u3mel)y okanuo nsmepene Bpeanoctu (Ho = 73—74 km/s/Mpcu
rinobanue Bpeanoctu u3 CMB (Ho = 67—68 km/s/Mpc).Pasnuka uznocu AHqy = 5—6 km/s/Mpc(~7-8%).

7. EJIEKTPOTPABUTALIMOHU TAJIACHU — CTATYC
[Toceban cTatyc y paay uMajy MEIIOBUTH - €JIEKTPOTrPaBUTALMOHH — TaJlaCu KOjU J10Cal HUCY PErUCTPOBAHU
jep HHCcy HHM OWIIM TIpeIMET cucTeMaTcke nperpare. Bepyjemo aa cajg xohe jep 3HaMo Jia MOTTY MOCTOjaTH.

7.1 Teopujcko npeapulhame
Vuueepszanne Makcsenose jeonauune [3] npeasuhajy mocrojame HEKUX MEIIOBUTHX CIICKTPOTPABUTAIIMOHUX
Tajaca KOju HOCE M €JIEKTPOMArHeTHY U FPaBUTAIIMOHY €HEPTH]Y.

7.2 EkcriepuMeHTAJIHU CTaTycC

3a cana, eJIeKTPOrpaBUTALMOHY TAlacl HUCY THPEKTHO JeTeKTOBaHM. IbuxoBa neTeknyja 3axTeBa Beoma
eKcTpeMHe ycioBe (jake yOp3uBaue, KOCMUUKE 3pake, eKCTpeMHe acTpodusnuke o0jexte). Melhyrum, Heku
UHIUPEKTHU TparoBu (mojapu3aiija Marserapa, Xa0ioBa TeH31ja) yKa3yjy Ha MOCTOjambe MEXaHn3ama Koje
HaIlla TeopHja mpeaBuha.

8.3AK/bYUAK — EKCIIEPUMEHTAJIHE NHIUKAIIUJE

JlocTynHH €KCIIepUMEHTAIIHY [OJIalli He MPECTaBIbajy JUPEKTHY TIOTBPAY yjeIHIbEHa SNCKTPOJMHAMUKE U
rpaBUTOMHAMUKE, ajlH YKa3yjy na (3+3) MeTpuka Hy 1 KOH3UCTEHTaH OKBHUD 3a 00jalllbemhe THX (eHOMEHA
Koje cTanjapaHa ¢pu3rka He o0jalimbaBa y MOTIYHOCTH UM He o0jallmkaBa yoITe.

NPUJIOT A: IPEJJIOT 3A TECTUPAILE EJIEKTPOI'ABUTALIMOHE CIIPETE
JenuHu npuiior y 0BOM pafy caAp KM IPeNsIor EKCIIEPUMEHTA 3a TECTUPAE EIEKTPOrpaBUTALIMOHE CIIPETE.

A.1 Xwunore3a
Vuusep3anue Makcsesose jeanaunne [3] npeaBuhajy 1a HacleKTpHcaHa YECTHIA Y TPABUTAILIMOHOM TOJbY
oceha nogatHy cuy:

* Fnix =Qq-m-g
OBa cuia 3aBUCH 0J1 HaeJeKkTpucama (J), Mace (M) ¥ rpaBUTAIMOHOT MoJba (Q). 3a pasauKy O/ CTaHAap/IHE
rpaButanuone cuie (F = mg), oBa cuia je mponopurdoHaiHa MPOU3BOAY (- M U HE TOCTOjH Y CTaHIAPAHO]
buzutm.

A.2 IlpeaJjior ekciepuMeHTa
VY nmabopaTopHjCcKuM yCIOBHUMA, MOTYhe je TeCTHpaTH OBY CHIIY TAaKO IITO CE:
1. JIe yectuie (Wi qBa MaJia Tella) pa3IMIUTOr OJHOCA (/M mycTe ce y ¢a0001aH najl y BaKyyMCKO)]
KOMOpH.
2. W3zmepu ce penatuBHO yOp3ame nzMely mux.
3. CBako oACTymHame O] CTaHJapJHOT TPABUTALMOHOT yOp3ama (Qg) mpeacTaBibaio OW U UHIAMKALH]Y
SIICKTPOrPABUTAIIMOHE CIIPETe.

A.3 Hymepunuka npoueHa
3a TunuvHe 1a00paTOpHjCKE YCIIOBE:
1. g/m= 10°° C/kg (3a HaeaeKTpHCaHO TeJIO)
2. g=9.81m/s?
3. Aa=(g/m) - g= 10°® - 9.81~ 9.81x10° m/s?



Oso yop3ame je ~10° on crannapauor g. CaBpemenu uatepdepomeTpH (HIp. aTOMCKH UHTEp(hEpOMeTpH)
umajy ocetspruBocT 10 10712 g miTo je M0BOJFHO Aa AETEKTY]y OBaj edekar.

A.4 3akibydyak npujora

[IpennosxeHn eKCIEPUMEHT je CAaCBUM M3BOJIJbUB Ca MOCTOjeioM TEXHOJIOTHjOM: aTOMCKH UHTEPPEpOMETpH,
BAaKYYMCKE€ KOMOPEC, NPCUU3HU CJICKTPOCTATUYIKU KOHTPOJIMCAHU TCCTOBH. Hberos ycnex ou npeacraBjbao
JMPEKTHY JIaOOpaTOPHjCKy MOTBP/Y €ICKTPOrpaBUTAIIMOHE cripere mpespuljeHe HamioMm (3+3) METpUKOM |
YHUBEP3aJIHUM MakcBenoBuM je,Z[Ha‘{I/IHaMa, a Kao ITo CC Ja BUICTHU HI/IjC ra IoceOHO TEIIKO HU M3BECTH.
3aTo mo3uBaMo CBE UCTPAKHMBAUe, KOjU Cy Y MOTYNHOCTH, J1a ¥ U3BEAY Taj OBJIC MPEATIOKEHH EKCIICPUMEHT.

EITUJIOI

[Mogamu cy roBopuui maremaruuke uctuHe. Kaga |IXPE carenur mepu mojapusanujy marsHerapa, Kaaa
actpoHOMH Mepe XalIoBy KOHCTaHTYy — OHH CBEIOYE O CTPYKTYypH MPOCTOp-BpeMeHa Kojy (3+3) meTpuka
onmcyje. Mlako aMpeKkTHa NEeTeKIja eNeKTPOrpaBUTAIMOHNX Tallaca TeK MPEICTOjH, WHIUPEKTHU TParoBU
Beh noctoje. OHM HE OKa3yjy TEOpHjy, allil je YHHE BEPOJOCTOJHOM — M TpacHpajy ImyTeBe 3a Heka Oymyha
ucTpaxnBama. A Oynyha ucrpaxuBama he, HagaMo ce, JOHETH U OATOBOPE Ha MUTama KOja CMO OBJIE CaMO
Ha3HauWId. Jep, Ha Kpajy KpajeBa, HM (HU3HKa HHje caMO CKYI jeJJHaYMHA — OHA je aujanor usmely sbyncke
paro3HAIOCTH U CTBAPHOCTH KOja HAC OKpYKyje. CBaKkM €KCIIEPUMEHT j€ THUTAakbEe, a CBAKH OJTOBOP JTOHOCH
HOBa MUTama. MU CMO OBJI€ TOCTABMIIM TEK HEKa O FHUX: J1a JIM €JIeKTPOMarHeTH3aM 1 IpaBUTalja 3aucTa
JIeNie UCTy MaTeMaTHdKy CTpykTrypy? [a nmu Hama (3+3) MeTpHKa 3aucTa ONMCyje MpOCTOp-BpeMe 00Jbe 01
AjuamrajaoBe? Jla mu cy marnerapu, [Tnonup, @nubu 1 XabimoBa TeH3Hja caMO CIIy4ajHOCTH — WK Cy TIPBH
TparoBu HoBe (u3mke? OBaj pax je camo jegaH kopauuh Ha JyroMm myTy. EnexTporpaBUTAIllMOHM TalacH,
aKo mocToje, Hehe HecTaTH ako MX He AeTeKTyjeMo maHac. OHH he cauekaT CBOj TpEeHYTaK, Kao HITO Cy U
TPaBUTALMOHY TAJACH YEKaJIH YATAB jeIaH BEK.

[Tonekan cy morpebHe reHepaiyje Ja ce jenHa uaeja yoOiauuu, npoBepu anu u npuxsaTu. OBaj paj je jeaHa
TaKBa Kall y MOpY JbY/JCKOT 3Hamba. AJIM U Ta Kall MOXKe J]a MOKPEHE Tajac, ako MMOTOH IPaBO MECTO a Tayac
he onza 1a mokpeHe Ipyre Tajgace CBE JOK TajdacHH Oper He OyJe TOBOJBHO BENHKH Jla T'a CBU MPUMETHMO.
Komnuko he Boae [lynaBom nporehu 10k ce TO He AecH, TO HE 3HAMO ajld 3HaMO J1a CMO KaMeH Oaliim U caj
YeKaMo Tajace.

Yekamo ca HaJIoM J1a Ta HUICMO Oaluiy y ’xa0oKkpeunHy!
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POST SCRIPTUM

Hajoyb.we nayune ucmune uecmo nanaze npaKkmuyHy NPUMEHY Y CE8AKOOHEBHOM dcugomty, noeesyjyhu
dynoamenmanny usuKky ca HyOCKUM UCKYCMEOM. AU HOHEKAOD, KAO U Y 060M CIyUajy, OHe meK ueKajy
ceojy npakxmuuny npumeny. Enekmpozpasumayuonu manacu, maznemapu u aHU30mMponHa 6PemMeHcKa
ounamayuja — cee cy mo nojmosu Koju he, axo ce nomepoe, u3z memeba NPOMEHUMU HAULE DA3YMEBAILE
cmeapHocmu. A npomene nouuy ynpago 06aKo. ca paoom Koju nocmaebd NUMAarma Ha Koja mek mpeoa
oa ce 00zo6opu. A Ha Kpajy, Kada ce ceée Kaxce u ypaou, jeOuHo wimo ocmaje jecme eepa y mo 0a
Mamemamuka, Kaoda je nouimeno npahena, He 600u y npazno —eeh ka ucmuHu.
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UNIFICATION OF CENTRAL FORCES THROUGH THE (3+3) MET RIC
(E — ExperimentBlaper)

One theoretical paper may be elegant. One ekpental piece of
evidence may be convincing. But when theorygegs exactly what
experiment measures — that is mathematical nsdgs

ABSTRACT

This paper presents the experimental verificatidn oar theoretical work on the unification of
electrodynamics and gravitodynamics through(818) metric. We analyze the available experimental data
that may serve as indirect confirmation of mixeacalogravitational effects. We show that IXPE
measurements of magnetar polarizat{e®0%) qualitatively correspond to the prediction of q@e3)
anisotropic time dilation. Furthermore, the Hublglesion is partially explaine@40%) through anisotropic
time dilation, and the conditional predictions ofiot additional satellite anomalies provide further
possibilities for the accuracy of the theory. Wgoapropose future experiments for the direct deteatf
mixed electrogravitational waves.

KEYWORDS:
Experimental verification of force unification, (3j-metric, Magnetars, IXPE polarization, Hubblesien,
Electrogravitational waves, Anisotropic time diati
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