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R.O.M.

R.O.M. does not describe how a body moves under forces; it classifies the algebraically
allowed relational states of a bound system.

1
K =1- <1+—)2 (2, = gravitational redshift)
2k
1
fr=1-— m (zp = transverse Doppler shift)

Observational Z Inputs

Zsys(0) = (14 210(0)) (1 + 20(0)) = Two(0) ™ (product of gravitational red shift and trans-
verse Doppler shift)
Two(0) = Kx0(0) - Byo(0) = (Zsys(0)) ™ (product of projectinal phase factors on S and S?

carriers)

2, = — — 1 (gravitational redshift)

2p = 6 — 1 (transverse Doppler shift)

ko = - — | (redshift at phase o)

Zho = BL 1 (transverse Doppler shift at phase o)

Global System Parameters (Fixed for the Orbit)

= = = 00 = VT = VA= AP = /0 T SO -

\/ 1 — (1 + z,)~2 (potential projection at semi-major axis)
Kx = COS(OQ) = /1 — Kk? (gravitational phase factor)

B =2 = 5,)\/; VAW = \/(ro(0) — Bo(0)7) = Wg_%ﬁ.(w(&io) 1) =
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Bo(0 )\/W /1 — (14 z,)~2 (kinetic projection on semi major axis)
€ e- COS O

Py = sin(6,) = \/1 — B? (relativistic phase factor)
Bint = \/%7 (interior kinetic projection)

Tw = kx Py (relational spacetime factor)
=K+ p2 = \/i k= /3 B (total relational shift (magnltude of state difference))

R_m_%i;m:éf; 80 = B )% = 2R = $0-V T B (0) =

sy (da—ro(0)=+/(4a = ro(0))2 = Ba(2a — ro(0))(1 — TWo(O)Q)) =21 = (7))
(Schwarzschild radius system scale)
= & — R5 — @ . V1— 6 —
K2 4w w \/1"1‘62—‘1-26 cos(0)

2.2

K29 = 4mpa® (mass parameter)

temporal scale of the system)

2

2G
Z = (62— ) = 1k2 (1—€) = $(mol0)® — 5295) = 1((1 = (1 + 240(0)) ) — (1 —
(o )_2)) (energy invariant - binding energy)
TWﬁg ?Wg = 6763,
hw = a - Bc- ey (angular momentum)
Be

w = =¢ (angular frequency)

T=2= (orbltal period)

Kitlingy = \/% (Killing vector UNTESTED)

Q

A“’ O) fe (semi-major axis)

~
|
|| oL ||
D TN

>+ (precession of perihelion per orbit)

Eccentricity Relations

2
e=+—1=1- NQ = 252” — 1 (eccentricity derived from closure)
P
ey = \/ 1 — €2 (eccentricity’s orthogonal value)
232
ex = —}J_“z = ;—; = 5—a % = :—é’ = :gg:; (shape factor)

Time Integration

B-c  (Ite cos(o))
", e2)3
Ayo(0) = fo m df = B%To = g—OTO (time duration of given phase interval)

= (1?2 ([7(1+e-cos(h)~%dh) = = [2(29)2d9 (Temporal Phase interval)

w,(0) = (angular frequency at phase o)

Perihelion Relations

rp =a(l —e) = & (radius at perihelion)
P

Kp = Ky /E = Qpy /3—J2re (potential at perihelion)

Kxp = /1 — K2 (potential phase projection at perihelion) 8, = 2 = 5”7”5 = \/KZ: %
(kinetic at perihelion)

2
0p = 2%’;% = 117 (closure factor at perihelion)
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Qp = /K2 + B2 (relational shift at perihelion)

Aphelion Relations
= a(1+€) = & (radius at aphelion)

Ba =/ B2ey’ = By/ex' (kinetic projection at aphelion)
o = \/2W + 52 (potential projection at aphelion)

= =3 ;2 (closure factor at aphelion)

K
0o =
Qo = /K2 + 52 (relational shift at aphelion)

Phase Variables (Depend on 0)

o = orbital phase in radians

o . 1—e2 _ Rs . .
r=1,(0) = 0o = p (radial distance at phase o)

Ko = /8 =1 — (14 210(0)) 2 = Kpy/ Helc—fes(o) (local potential at phase o)
Kxo=+/1— K2 = (2ro(0) + 1)*1 (gravitational phase factor at phase o)
\/T B \/m \/Ho(o )2 14-e24-2-e-cos(o) __ _ \/ Rs _ Rs _
\/26 V1-e? 1+e-cos(o) r0(0) 2a
\/1 — (1 + zp0(0)) 2 (kmetlc projection at phase o)

Br(0) = B S — \/B(0)7 — Br(0)f = \/((L — (1 + 20(0))2) — 2W) — el (1o
dial kinetic projection at phase 0)

fr(o) = O)ZJO(O) = 5“\'/6%) (transverse kinetic projection at phase o)

Byo=+/1— 2= (zbo( )+ 1)7! (relativistic phase factor at phase o)

0o = 1 ;;;j;‘;igso = 23 ( s (local closure factor at phase o)

Qo = /K2 + B,(0)? (local relational shift vector at phase o)

_ Be(ltecoso)? (angular speed at phase o)

Wy =

aﬁc% a (1— 62)3/2
No=1L=2-— 2,8:(2;0 (phase scale amphtude at phase o)
Two(0) = Kxo(0) - Byo(0) = Zgys(0)™! (phase spacetime factor at phase o)

to = (0 (light time scale at phase o)
= 3ﬁmt o (precession of perihelion at phase o)

Relational Geometry (WILL)

0, = arccos(3) (distribution angle on S', non-physical)
0, = arcsin(x) (distribution angle on S?, non-physical)

Ag = Q2 — Q? (phase relational shift amplitude at phase o)
O, = arccos(1—3d71) = arccos(—e) = arccos(%g—l) (orbital balance point where k2 = 232
is true)
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Observer dependant

Zraw(0) = (1 + Bint(cos(0 + w;) + ecos(w;)) sin(i)) Zsys(o) (raw light shift including the
line of site Doppler at phase o)
Bros(0) = == (cos(0 + w;) + e cos(w;)) sin(i) (line of site light shift)

V1—e?

i = (orbital inclination in relation to line of site and orbital plane)
w; = (phase turn or argument of periapsis)
K; = \/% sin(i) (semi-amplitude invariant)
Zrawmaa: - Zsys(C’ﬂ)(l + Kz(l + €COS(,OZ'))
Zrawmzn - sys(022)(1 + Kz(_l + ecos wz))
)

Ooz == ( o T Wi
0j1 = —Wi
Oj0 = T — Wy

Zsysil(oil) = (1 - 521+6
Zsysi2(0i2) - (1 - 52 e

Py (1 - gl
22 )y—L 1— 1
1_6:208(%)) ! ( 252 6100:2w1 ) :

Un-tilted 2D coordinates within the orbital plane (UNTESTED)

Torp = 1(0) cos(0 + w;)

Yorv = 7(0) sin(o + w;)

Parametric equations for the observed orbit, entirely free of the absolute
ICRF background (UNTESTED)

X sky 1
Ysky | = |0 cos(7)
Zdepth 0 sin(7)

Ty = 1(0) cos(o + w;)

Ysky = 7(0) sin(o + w;) cos(i)
Zdepth = 7(0) sin(o + w;) sin(7)

0 Lorb

—sin(?) | | Yors
cos(1) 0

Beautiful and Interesting Connections

2
r_a_1+e_5_p:”p_

Tp 1—e Ba K2

KaBp

= 2 (remarkable equivalence of structural (x on S? carrier) and
pHa

dynamical (3 on S' carrier) asymmetry confirming once again that SPACETIME =

ENERGY)

https://willrg.com

4 DOI: 10.5281 /zenodo.17115270


https://willrg.com
https://doi.org/10.5281/zenodo.17115270

