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General relativity, while mostly nonlinear, happens to be linear with respect to certain sets || Start from Einstein’s equation for general relativity: Dog, Gaog, and Uyp are symmetric, so instead of 16 independent elements, each has only The linearity of general relativity in d means that g and u can be written as linear Unpack the 10-vectors of derivatives d and interaction terms i into symmetric 4x4 Einstein’s equation is valid in any coordinate system, so set the coordinate system to The field equations (20) are the fundamental equations of quantum gravity. They reduce
of partial derivatives. We can exploit one of those linear sets in order to quantize gravity, . . 10 independent elements. Put the 10 independent elements into 10-vectors d, g, and u: equations in d: matrices D and |, then relabel the elements and write them in block matrix form: absolute space and time: general relativity from the tensor mathematics of curved spacetime to the scalar/vector/
space, and time. Rag — 5 8asR = (87K /™) Tap. (3) - o . g = Md + m, u= Nd+n, (9) - S _ x° = [et, x,y, z]". (17) [ matrix mathematics of classical mechanics. They unite Maxwell’s electromagnetism with
0 800 00 00 0800 08 : : : ' in’ iVity i ' '
The symmetric metric tensor g,z in 4x4 matrix format (omitting the redundant R. s is the Ricci tensor, g, 5 Is the symmetric metric tensor, R is the Ricci scalar, K is the Ao g1 Gio Uso where M and N are 10x10 matrices, and m and n are 10-vectors. Plug these expressions 9 52 3 52 G 5 i, In absolute space and time the coordinates do not vary with respect to each other: Einstein’s general relativity in Newton's absolute space and time.
symmetric elements) is: ] ) gravitational constant, c is the speed of light, and T,z is the energy-momentum-stress Ao £20 Goo Uso for g and u into the vector Einstein equation g = u: D — 0810 Zogll , _ oW1 20 1 , _ 08 , ’ T ] TOWY. The field equations (20) generate three new kinds of gravitons: scalar g gravitons, vector
800 tensor. T, is where electromagnetism lives. o &30 Gao Uso Md Nd (10) 0o 820 Ogo&21 Oo 822 Jowz Ojo S21 0o S22 Oow 0o S | % — {O’ o v ; 5’ (18) || w gravitons, and matrix S gravitons. g, w, and S stand for gravitational, weak, and
: : : : . 2 m = n. X , Ity _ : : . :
gas = |B10 81 (1) || To simplify notation, define G,z to be the left hand side of Einstein’s equation, and Das — d = &%Ogll | G — 8 = G | Ung — u = Uni (7) Oogzo Ogogst Ooog2 Ooogs] [ Oows 9o S31 Opp Ss2 Do Ss3 ) (14) gtLor_‘_i-_ Thel_ekqua_T_'E”S for the é:c an‘i wsgrawt.ons go as d/(gé 55 2they a}:e diffusive Olr'k
820 821 822 define Uag to be the right hand side: 8gog22 G2 Uao Use linear algebra to solve for d: ) ) _ ) 1°* partial derivatives become 1°* total derivatives. To see this, use the standard formula K(I: .rongCTr 'I_T(' e equation for the S gravitons goes as d”/dt”, so they are wavelike or
| 0 | | _.g30 g31 8&32 .g33_ o | 1 3gog33 G33 Us3 » fo - gi . for total derivatives and apply (18): ein-Gordon like.
Using x~ as our time coordinate, the linear set of partial derivatives we are going to Gog = Rap — ~gasR, Unp = (87TK/C4)TQ5. (4) Opo &21 Go1 U>1 d=(M-N) (n—m) (11) | — 31 !4 . _ W i1 _ | & | (15) ) ) , ; The three new kinds of gravitons appear as a natural consequence of exactly embedding
exploit is: 2 Ogo 831 Gay Usy 2 s Wi i i wi S Bpv _ O A | O8uw O | O8uw X" | Ouy AX° _ OB (19) [| general relativity into absolute space and time. Unconstrained general relativity uses
i} i o _ _ o _ _ _ 52 G U Let i be the interaction terms on the right side: T O A W S S. S. dx® — OxO dx© Oxl dxo Ox2 dx 0x3 dx® ~ Oxo & 1ty Ite spa . & HvIty
o 0o Substituting into Equation (3) gives the simplified Einstein equation: |00 832 |32 ] L V32 - : LT T T2 Tss curved spacetime to transmit gravity. Constrained to absolute space and time, the three
D . Oog1o Opo &11 where 9 g0 — 0goo ctc. (2) . —U : Substitute g and u into the simplified Einstein equation Gas = Uap to get the vector i=(M—-N) "(n—m). (12) Equate corresponding blocks in D and | to get the unpacked Einstein equations: Similarly for- 2 .der|vat|\./es. Substl’Fute tc?tal der|va.t|v.es for the partla.l derivatives in the new kinds of gravitons mathematically pop into existence to transmit gravity.
ap Oogo Ofog 0% &2 v 950 ' o = Uag. (5) e eatation: , unpacked Einstein equations (16) (including those inside the interaction terms gj, w;, and £ act] beddi | relativit into absolut 41 | o |
dogzno Ofogsr Ogogs Ofo&ss : . . . X | Susbstitute i into (11) to get the solved Einstein equation: g = & Tow = Wi, Jo0S = Si. (16) || s;), and substitute x° = ct from (17), to convert the unpacked Einstein equations into xactly embedding general relativity Into absolute space and time aiso makes It
. 00 00 00533 ] We can give labels to each element of G,z and U,zs, then display them in 4x4 matrix g = u. (8) . . . . L . o . straightforward to quantize space and time. Both can be quantized by using fixed step
o ot o _ ordinary three-dimensional differential field equations, with time t as the independent _ _ _ _
The derivatives of goo, g10, 20, &30 are only 1°* order because general relativity does not format as: d=i. (13) variable: sizes. Natural choices for the space and time steps would be the Planck distance and the
contain their 2" order derivatives. - - - - ' 2 Planck time. Quantized space and time make it possible to simulate our universe.
Goo Uoo 1dg _ g 1adw _ W 1 d°S _ S (20)
We can use ordinary linear algebra to solve general relativity for these derivatives. We can G . Gio Gu U . — Uo U (6) ¢ dt ’ ¢ dt ’ c* dt? l. For further discussion, including experimental evidence, see "Absolute
then convert partial derivatives into total derivatives by setting the coordinate system to PTGy Gu Gy ’ T N Uy Un  Un We have reached our goal; these equation exactly embed general relativity into absolute quantum gravity (AQG)", preprint, 2026-02-28,
absolute space and time. This exactly embeds general relativity into absolute space and |Gz G31 Gz Gas| Uso Ui Uz Uss space and time. We get exactly back to Einstein’s equation if we exactly reverse the steps || https://pgu.org/absolutequantumgravity_v1.pdf
time, which enables us to quantize gravity, space, and time. we took to get here.
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Absolute quantum gravity (AQG) II. START FROM EINSTEIN’S EQUATION IV. SOLVE GENERAL RELATIVITY FOR THE VI. SET THE COORDINATE SYSTEM TO mechanics. at each time step use a difference equation version of the  variation in radioactive decay or parity violation as the
TIME DERIVATIVES ABSOLUTE SPACE AND TIME The field equations (30) — (32) generate three new field equations to update g, at each point on the grid, = Earth rotates.
David B. Parker® To exactly embed general relativity into absolute space kinds of gravitons: scalar g gravitons, vector w gravi- then use the force equation|7, 8|, which corresponds to It is currently difficult to establish either the nature or
DGU. 07g and time, start from Einstein’s equation[4]: The linearity of general relativity in d means that g Einstein’s equation is valid in any coordinate system, tons, and matrix S gravitons|14]. g, w, and S stand for the geodesic equation, to update the positions of any par- magnitude of the variation. One reason why is because
(Dated: February 28, 2026) Roy— 1o .R— (87K /T (1) and u can be written as linear equations in d: so set the coordinate system to absolute space and time: gravitational, weak, and Strong. The equations for the ticles involved. there are too many dependencies on unknown quantities.
General relativity is linear with respect to certain subsets of the partial derivatives of the elements , o ,2 ,aﬁ . o : — Md + m (12) a J anfi g gra\.fltons 59 48 d/-dt’ S0 they are d%ﬂ‘uswe Ot AQG has many COLSEQUENCEs relating t.() dark mat- qu exarpple, there are de.pel.rlden(nes on the position and
of the symmetric metric tensor ges. We can quantize gravity by exploiting one of those linear where R,s is the Ricci tensor, g,s is the symmetric met- g = ct Schrodinger like. The equation for the S gravitons goes ter, dark energy, classical quantum mechanics, entangle- orientation of the Earth inside the black hole. Another
subsets. The linear subset we will exploit is composed of the following ten partial derivatives of the ric tensor, R is the Ricci scalar, K is the gravitational u = Nd + n, (13) 20 — L (26) as d- / dt*, so they are wavelike or Klein-Gordon like. ment, particle physics, black holes, cosmology, etc. For reason why is that calculations in AQG are not yet ad-
ten independent elements of g.s with respect to the time coordinate xo: dogoo, Jogi0, Jog20, Jog30, constant, c is the speed of light, and 7,3 is the energy- : Y The three new kinds of gravitons appear as a natu- overviews, see |9, 10, 12, 13]. vanced enough.
52 2 2 2 2 2 ) : where M and N are 10x10 matrices, and m and n are - L " :
50911, 050922, 050933, 950921, 050931, and 05pg32. We can exactly solve general relativity for these momentum-stress (EMS) tensor. T,z is where electro- 10 . Plue th , ¢ 1w into th | 2 ral consequence of exactly embedding general relativity However, any variation at all would be both a signature
ten partial derivatives using ordinary linear algebra. We can then convert the partial derivatives magnetism lives. Because the symmetric metric tensor _Zec EITS' X U8 ets.e e}qﬁesilonst.or s alid U 1o the In absol 1t b i q into absolute space and time. Unconstrained general rel- of AQG and a violation of the standard model because
into total derivativgs by se.tting the coordi.nate system to absolute space and ti.m.e. The result is gus has ten independent elements, Einstein’s equation vector Einstein equation (11) to get: n.tz;l SO utetsEace aﬁl t ﬁm.e the coordinates do not vary ativity uses curved spacetime to transmit gravity. Con- VIIL. EXPERIMENTAL EVIDENCE electroweak theory does not predict a long range coupling
a system of ten ordinary differential equations that exactly embed general relativity into absolute represents a system of ten independent equations. Md + m = Nd + n. (14) WILH TESPEEL 1O Catit OLUEL: strained to absolute space and time, the three new kinds ' of the weak force to local angular momentum.
three-d1m§n31onal space with a,bsolut.e time, a la ClaSSIC.al meCham?S' These ten quamons split To simplify notation, define G, to be the lett hand . . IR ‘ | POV, of gravitons mathematically pop into existence to trans- This signature of AQG may have already been de-
naturally. into three sets of field equations for three new kinds of grav1tops. Space and time call also side of Einstein’s equation, and define U, 5 to be the right Use ordinary linear algebra to solve for d to get: L — ! 117y =0, (27) mit gravity. AQG explains the weak force by positing that our uni- tected. He. et al,[5 6] measured radioactive decay rates
be quantized. There are many consequences of absolute quantum gravity (AQG). AQG predicts a . ’ of A0 0 if v £ 6. Fxact] beddi | relativity int bsolut verse is inside an enormous. ancient. extremal Kerr black the E ’th ¢ t’ 4 Th 1 d radioact;
relationship between the weak force and local angular momentum that violates the standard model hand side: d=(M-N)'(n—m). (15) 7 Xacily: CHIDEACINE - Senetal TelativILy  1HLO - abDSOMILe ’ ’ a5 the Laltll Totated. €y ais0 Teasured Tddl0active

hole|9, 11]. The angular momentum vector of the black
hole can be identified as the axial vector responsible for
the weak force.

One signature of AQG would therefore be a variation

decay rates in a centrifuge. They found that the decay
rates were correlated with the rotation. Ding, et al.[1-
3] performed their own experiments which initially were
thought to falsity He, et al., but a reanalysis of their data

space and time also makes it straightforward to quan-
tize space and time. DBoth can be quantized by using
fixed step sizes. Natural choices for the space and time
steps would be the Planck distance and the Planck time.

and is a signature of AQG. At least two experiments may have already seen this signature of AQG: =P 1 P
He, et al.[2005,2009] and Ding, et al.[2007,2008,2009], who measured variations in radioactive decay af = taf = 5 Gap
with respect to local angular momentum. More experiments and more detailed calculations are

Uap = (87K /c*)Tup.
needed to confirm AQG. g = BrK/c")Tyap

18 partial derivatives become 1% total derivatives. To
see this, use the standard formula for total derivatives
and apply (27):

(5)
(6)

Let i be the vector of interaction terms on the right side:

i=M-N)'(n—m). (16)

Gop 1s often referr.ed to as the Finstein tensor.. SUbSti- Substitute i into (15) to get the solved Einstein equation: g Yo d® o dil o de?  Da.. dud Quantized space and time make it possible to simulate in the weak force related to local angular momentum, be-  confirmed He, et al.|6].
tute G, and U,z into Equation (4) to get the simplified Jow _ 990w | Jow | Jow | Yow our universe|12, 15]. cause local angular momentum can presumably modulate The results of He, et al., and Ding, et al., are encour-
I. INTRODUCTION 1. there are ten independent elements, so they span Einstein equation: d=1 (17) dx® 0z dx~ — Ox' dx* = Ox? dz*  Ox® dx® Much of the complexity of the field equations is hid- the angular momentum of the black hole. For example, aging. However, more experiments and more detailed
the ten independent equations of general relativity. Q.U (7) _ 8906«}. (28) den inside M, m, N, and n from equations (12) and a laboratory fixed on Earth might be able to see a daily  calculations are needed.
General relativity is linear with respect to certain sub- 9 weneral relativity is linear with respect to the sub. P P Oz (13), and consequently in the interaction terms g;, wi,
sets of the partial derivatives of the elements of the sym- -5 ey . b .. V. UNPACK 10-VECTORS INTO SYMMETRIC . nd e and S;. For example, all of electromagnetism is in the
. ) . . set. That is, in the equations of general relativity 4X4 MATRICES Similarly for 2" derivatives: . : . L
metric metric tensor g,g. We can quantize gravity by III. PACK SYMMETRIC 4X4 MATRICES INTO interaction terms. By reducing general relativity to clas-
.. \ : none of the elements ever appear to any power other . : : .
exploiting one of those linear subsets. The linear subset than the first (e.g. there are no terms containin 10-VECTORS L , , d? o d dgsu d O0¢ow sical mechanics, we can now use established quantization
we will exploit is composed of the following ten partial (0 12). and n‘g‘two £ the elements are evor muE Unp.aock the 10—Vecj501”s of derlyatlves d and interaction T Bgra — 4B dpa — 78 o machinery from classical mechanics (e.g. separation of [1] Ding, Y.Q., Sun, H.Q., Yang, Z.H., Liang, X.H., Wang, org/generalrelativityinabsolutespaceandtime_v2.
derivatives of the ten independent elements of g,3 with 200921) ) . : . . terms 1 into symmetric 4x4 matrices D and I, then relabel 5 0 5 | variables) to further quantize the field equations (30) — X.R., Zhang S.D., Cui, A.Z., “Can the decay rate of pdf
: . 0 tiplied together (e.g. there are no terms containing For visual clarity, give labels to the elements of the he el d write th ‘n block i~ f : 0°95,, dx 0°95,, dx : : : : 32P be ch db hanj tion?” . Sci China Ser B: 8] Park DB. “C 1 Relativit th FElect
respect to the time coordinate z°: 5 p symmetric tensors Gos and U then display them in the elements and write them in block matrix form: _ o e (32)’ including the interaction terms. Other papers to e changed by mechanic motion?”, Sci China Ser B; 8] arker, D.B., enera elativi 3; with Electromag-
0900 90 g20)- e O af afs Do o - ox (;9:13 dx : ox ?m dx ) appear will discuss this further. Chem (Chmese; Version), 2008, 38(11): 1035-1037, cited netism in Absolute Space and Tlme. , preprint, 2023-05-
o 9 P 9 . o . _ : 0%y, dx 0%y, dx : B : in https://doi.org/10.1007/s11426-009-0025-z 22, https://pgu.org/electrogravity_vb.pdf
0900, Y0910, ©0920, C0930; 3. the subset contains only the 1** order partial deriva- (3 - ) o2 5 3 The field equations (30) — (32) are mathematically the 2] Ding, Y.Q., Sun, H.Q., Yang, Z.H., Liang, X.H., Wang 9] Parker, D.B., “Parity violation is evidence that
6309117880922,830933,530921,830931,880932- (1) tives of goo, 910, 920, and g3o with respect to x . G(l)g G ( ) D = 80910 a(;ogll 52 (18) (‘ff Oz dz” 0270z da? SAllE as Einszlein’s Origirtl_)il e(iuati(f)n (4)(311; l:he(;(%ﬂse (t;l;;t X.R.: Zhan’g S.IS., Cui’, A.Z.: “EX};erimer;tal teét in ef—’ our uI’ﬂverse ’is inside an extremal Kerr black hole
because the equations of general relativity do not oB= | G , 3 0920 Y00 Y21 Ypo 922 _ Yow 20 you call €xaCtly Ieverse the steps Tom O - ) fect of mechanic motion on P-32 half life”, Chapter (plus QEG)”, poster, 2024-03-24, https://pgu.org/
For visual clarity, we can display both g, and these par- contain their 279 order partial derivatives. 20 72l ez o 52 52 52 OxPoxe (29) to get exactly back to (4) again. of Nnuclear Chemistry and Radiochemistry of the Chi- davidparker20240324.pdf
tial derivatives in 4x4 matrix format (omitting redundant Broofs of the | . n [14]. A | :GBO G G GS?" Z (;)ggo 00931 o0 52 “00 933'_ Substitute total derivatives for the partial derivatives in However, Einstein’s equation and the field equations nese Nucear Society, Abtract of 8th seminar on nuclear [10] Parker, D.B., “The holoverse”, talk, 2024-04-01, https:
symmetric elements): roots of the last two properties are in |14]. supple- Uno 09 , ) o , , have different transformation properties. Einstein’s chemistry and radiochemistry (Urumgqi, Xinjiang), Au- //pgu.org/theholoverse.pdf
mental Maxima program is also provided to verity the [ o — Uio Un1 (9) Do w1 5’30 S11 (23) - (25) (including those. nside Othe Interaction terms equation is generally covariant, which means it appears gust 2007, 36-37, cited in https://doi.org/10.1007/ [11] Parker, D.B., “Parity violation is evidence that our uni-
"G00 7 last two properties|16]. B |\ Uyg Usy Ussg ' = 9 92 6 82 g (19) 9i, Wi, a}Illd Si), ?{ng SUbSt}tUte r- = ct f.rom (2(?'), to the same in all coordinate systems. Using tensor mathe- s11426-009-0025-z verse is inside an extremal Kerr black hole”, preprint,
910 911 ) A possibly problematic fourth property of the subset Usg U3y Use Uss. 0 W2 Ojgo21 Ojg P22 COHVeTt.t € u.npac e. equat.lons (23) - (25) Into (?f m.ary matics enforces general covariance. 3] Ding, Y.Q., Sun, H.Q., Yang, Z.H., Liang, X.H., Wang, 2024-04-01, https://pgu.org/parity_vi.pdf
Jap = 020 Go1 Goo ) (2) (1) is that the elements do not all have the same units. Pack the el (D G d U | Dowsz 0%y 531 05 S32 039533 three—dnpensmnal dlffere.ntlal field equations, with time The disadvantage of general covariance is that if quan- gg.R., Zhang S.D.; Cui, A.Z., “Csim the dgcay rate of [12] Park.er, D.B., “Latest results from quantum electro-
q 1 t : it t 1 to 1/20° d ack the elements o af (3), afB, al op nto 10- - i - t as the independent variable: : : . o P be changed by mechanic motion?”, Sci China Ser gravity (QEG)”, poster, 2025-03-12, https://pgu.org/
1930 931 932 933 ome elements are in units proportional to 1/z”, an - : : tum gravity can be written as a tensor equation, it im- , , , ’
h . .  hal 0\2 11 vectors d, g and u, putting the elements in matching 0o g . ] : . . B: Chem, 2009, 52(5): 690-692, cited in https://doi. poster2025.pdf
others are in units proportional to 1/(z")*. However, , — (20) 1 d plies that gravity can be quantized in all coordinate sys- . . . .
that turns out to not be a problem because the units order: ohw 92.S 1|’ - 99 — (30) £ I . . . 1 i org/10.1007/s11426-009-0025-2z [13] Parker, D.B., “The speed of gravitons in two-slit diffrac-
-9 _ . v th h tph leulat " 00 Joo "Goo Uoo™ |0 00 c dt Y tems. Ifin rea 1ty. gravity can be quantized in only a finite 4] Hartle, J.B., Gravity: An Introduction to Einstein’s Gen- tion”, talk, 2025-03-16, https://pgu.org/talk2025.pdf
0900 propagate correctly throug e. ca CU.. a IOI.ls. 1 7 " g3 ) 1 dw number of coordinate systems, that may mean that ex- eral Relativity, 2021, pg 483, eq (22.51) fI, https://wuw. 14| Parker, D.B., “How to derive the field equations for three
0 a5 Just to be cl th d 1 th d 0o 910 G1o U1o I — 31 i ity i i '
Dap = 0910 g0 g11 5 (3) ust 1o be cleat, the wold lncal 1l Ll papel does P G [ 17 1y Wi, Siyy o dt Wi, (31) pressing quantum gravity in a generally covariant way is cambridge.org/9781316517543 new kinds of gravitons”, preprint, 2025-03-21, https://
Jo 920 8%0 921 8%() 922 , not refer FO. any sort of linearized approx?matlon to gen- (90 920 G20 20 I = i, iv is — wi, Si, Si. (21) | 429 impossible. 5] He, Y., Qi, F., Qi, S.C., “The circadian rhythms in ra- pgu.org/gravitons_v6.pdf
1Jogso Jgo931 Opogsz Ooo933- eral relativity, such as the post-Newtonian approxima- 20930 30 Uso iz ig 1o ig wi. Si.. Si. S = S;. (32) The field equations are not generally covariant. They dioactive decay”, The 40th IUPAC Congress Abstracts [15] Parker, D.B., “Our universe can be simulated”, short re-
. tion. We use the word linear to refer to the linearity d = 330911 o — G u= Y| (10) ] B ¢ dt? have the forms (30) — (32) only in absolute space and (Beijing), 2005, 212, cited in https://doi.org/10.1007/ sponse, 2025-11-02, https://pgu.org/simulation_v1.
We catl exaictly SO.IVG gen.eral rel.atlwty for these ten par-ipherent in general relativity itself. At no point in this 830 922 |’ Gz | Uas — [gi ] (22) time. But that is acceptable for two reasons: (1) abso- 511426-009-0025-z pdf
tial derivatives using QIdlnaI:y llpear algebra. paper do we approximate general relativity in any way. 330 g33 (33 Uss Wi S; VIL. DISCUSSION lute space and time may be the only coordinate system 6] He, Y.., Zeng, L., Qi, S., “Discussions about \fvhethe.r ra- [16] .Parkelj, D.B., .“Absolute quantum gjx;avity (AQG),
The subset of partial derl\/:atlves (1) has t}.lr.ee prop- All of the calculations are exact. 050 921 Goq Usq Eauate correspondine blocks in D and T to set the un. (within isomorphism) where it is possible to quantize gen- d19act1v§ half life can be changed by mechanic motion”, including | quantized space and time”, supplemen-
erties that make exactly solving general relativity both O? G U 0| p g & .. C : Sci. China Ser. B-Chem, 52, 693-698 (2009), https: tal Maxima file, 2026-02-18, https://pgu.org/
Y Y 00 931 31 31 : eral relativity, and (2) we live in only one universe, so we
possible and useful. The three properties are: 024 932 G3o Uso packed equations: The field equations (30) — (32) are the fundamental only one coordinate system ’ //doi.org/10.1007/s11426-009-0025-z absolutequantumgravity_v1.mac
. . L . . . o equations of AQG. They exactly embed general relativ- . ' L. 7] Parker, D.B., “General Relativity in Absolute Space and
Substitute g and u into the simplified Einstein equation 09 = i, (23) s : The field equations (30) — (32) have applications be- Absolute Time” int, 2022-09-02, https://
, , , ity into absolute space and time. They reduce general . . Sofute Limne,  pIeprit, ) ps://pgu.
(7) to get the vector Einstein equation: O W = Wi, (24) yond AQG. For example, they can simulate classical gen-

relativity from the tensor mathematics of curved space-

) . , ) eral relativity on a fixed 3D grid with fixed time steps:
time to the scalar/vector /matrix mathematics of classical ViR = a1 Wi xCd LI P

* daveparker@pgu.org (11) 8308 = S;.

g = u.



