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Abstract

We summarize a minimal “surface-tension gravity” model in which (i) a spherically
symmetric compression factor C(r) of a space-like medium controls an intrinsic wave speed
v(r) for light-like propagation, (ii) local clock rates adjust inversely with v(r) so that measured
light speed remains ¢, and (iii) compression implies density and pressure variations governed
by a bulk modulus K. A single GPS gravitational time-dilation datum is used to fix the
compression profile parameter a in C(r) = 1+a/r. A coupling constant o is introduced to fit
K so that the model reproduces g ~ 9.8 m/s? at Earth’s surface. The resulting model predicts
the correct 1/r? scaling of g(r) and yields a parameter-free prediction for the gravitational
time-dilation offset at ISS altitude. In later work we promote C(r) to an effective metric
with reciprocal time/space scaling; this is required for correct leading-order light-propagation
tests (deflection, Shapiro delay), while leaving the GPS clock-ratio calibration unchanged.

1 Most minimal summary (one-page version)

Empirical input

GPS satellites exhibit a well-known gravitational clock-rate offset of about +45.7 nus/day relative
to clocks on Earth’s surface (separate from the special-relativistic velocity effect).[L, 2] Define
the fractional gravitational rate difference

A7 457 x107°

€GPS = ———

~ ~ 5.280 x 10710, 1
7 86400 % (1)

Core postulates (minimal)

1. Compression field: space/ether has a dimensionless compression factor C(r) with
C(o0) = 1.

2. Grid-frequency law (with § = 2): intrinsic propagation speed scales as

v(r) oc C(r). (2)

3. Clock-speed reciprocity: proper time rate scales inversely with v(r),

dr(r) 1 1
dt v(r) = C(r)

Hence for two radii rq, ro,

4. Isotropic compression: density scales as p oc C3.

5. Linear bulk modulus: pressure changes obey AP ~ K Ap/p.[3]



Compression profile and calibration

Assume the minimal spherically symmetric profile

Clr)=1+=,  Cloc)=1. (5)
From , the GPS datum implies
C(Rg)
—— —1=c¢ . 6
Clraps) GPS (6)

Using R = 6.378 137 x 10°m and rgps ~ 2.66 x 107 m gives

o~ 4.44 x 1072 m. (7)

Gravity scaling (Option B)

Option B treats v as a boundary property and g(r) as a local field determined by the spatial
variation of the compression profile. Since
dC o
% 5)
dr r2

any local coupling of the form g(r) o |dC/dr| yields

o) = o) (22" Q

matching the familiar 1/r? scaling.

Fit of K (requires a coupling constant)

To fix an absolute scale, introduce a universal coupling o (dimensions m?/kg) such that the
surface gravity is generated by a characteristic pressure scale:

9(RE) = 0 APgps. (10)

With isotropic compression and linear bulk modulus,

APgps ~ K (3eaps), (11)
SO
K — IEE) (12)
3egps o

For o = 1m?/kg and g(Rg) = 9.806 65 m/s?,

| K ~6.18 x 10° Pa. | (13)

ISS prediction (parameter-free once « is fixed)
At ISS altitude h ~ 400 km (so rgs = Rg + h), the model predicts

€188 = C(Rr)
C(riss)

—1~4.106 x 1071 (14)

corresponding to about
ATISS ~ €188 X 86400 s ~ 3.55 ps/day (15)

(gravitational component only).



Model pressure at key altitudes (P(«)=0 reference)
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Figure 1: Absolute pressure bar chart.

Boundary surface tension (computed once)

Using Young-Laplace for a spherical interface, AP = 2v/Rg,[4, 5] choose a boundary condition
APyoundary & P(REg) with P(co) = 0. From the bulk-modulus integration,

P(r) =3KInC(r), (16)
so P(Rg) =~ 12.90 Pa and
v = %P(RE) ~ 4.11 x 10" N/m. (17)

The corresponding circumference force is F' = y(2nRg) ~ 1.65 x 105 N.

2 Full pipeline (detailed and explicit)

2.1 Definitions and parameters
Let r denote radius from Earth’s center. Define:
e C(r): dimensionless compression factor of the medium.
e v(r): intrinsic propagation speed in the medium.
e 7(r): proper time measured by a local clock.
e K: bulk modulus of the medium (assumed constant here).
e p(r): effective density of the medium.
e P(r): effective pressure in the medium.
e Rp: Earth reference radius; take Rp = 6.378 137 x 105 m.
e 7gps: GPS orbital radius; take rgpg =~ 2.66 x 107 m.[IL 2]

e hiss ~ 400 km so riss = Rg + hiss.[6]
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Figure 2: Pressure differential relative to sea level.

2.2 Step 1: Grid-frequency law (5 = 2) and intrinsic speed

Motivating picture: a light-like mode alternates energy between neighboring cells; compressing
the cell size increases oscillation frequency. A generalized law is f o« C#. Combined with a
characteristic step length scaling as a o< 1/C, the intrinsic speed scales as v ~ af cBh-1,
Choosing 8 = 2 yields Eq. .

2.3 Step 2: Clock-speed reciprocity

Assume local clock rates adjust inversely with the intrinsic propagation speed so that observed

light speed is fixed:
dr(r) 1
d " C(r)’

with a constant normalization A that cancels in ratios. This yields Eq. (4.

(18)

2.4 Step 3: Extract a compression profile from GPS
Use the GPS gravitational clock offset +45.7 ns/day (gravitational component).[I} 2] This implies

T(raps)

—~ =~ 1+ egps, eaps ~ 5.289 x 10710, 19
T(RE) (19)
By Eq. (), Clin)
Rpg
——— =1+ egps. 20
Clrars) 2
Assume the minimal one-parameter spherically symmetric profile Eq. . Solve
1+ a/Rg
—— —1=ce 21
Ty — cPs (21)
to obtain
a~4.44 %1073 m. (22)



sealevel Model pressure profile vs altitude (coarse sampling)
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Figure 3: Pressure profile vs altitude from 0 to GPS altitude.
2.5 Step 4: Predict time dilation at a new altitude (ISS)
Given a and Eq. ,
7(r) C(Rg)
e(r) = —1= -1 23
"= re T o) )
At r = rigs = Rg + 400 km,
ess ~ 4.106 x 107 = Arngs & eg5 x 86400 s ~ 3.551s/day. (24)

2.6 Step 5: Compression — density

Assume isotropic compression in three spatial dimensions:

p(r) = po C(r)>. (25)

For small differences between two radii, Ap/p ~ 3 AC/C.

2.7 Step 6: Density — pressure via bulk modulus

Using the linear bulk-modulus relation for small changes,[3]

AP~ k2P (26)
p

Differentially, dP = K dp/p = 3K dC/C, which integrates to Eq. with P(c0) = 0.

2.8 Step 7: Fit K using ¢g(Rg) (introducing o)

To relate the medium pressure scale to observed surface gravity, introduce a universal coupling
parameter o with dimensions m? /kg:

9(Rg) = 0 APgps, (27)



where APgpg is the pressure difference implied between Rp and rgps. Using the small-change
relation with isotropic compression,

APgps =~ K (3ecps). (28)

Substituting into Eq. yields Eq. (12)). For 0 = 1m?/kg,

K ~ 6.18 x 10° Pa. (29)

2.9 Step 8: Boundary surface tension (Young—Laplace) and force

Apply the Young—Laplace relation for a spherical interface,[4, 5]

2
APboundary = Ri (30)
E
A minimal boundary condition is to take the pressure inside the massive body as the reference
(“shielded”) level P, ~ 0 in the gauge where P(00) = 0, s0 APygundary & P(RE) = 3K InC(RE).
Then
_ e
T

The corresponding force around the boundary (circumference L = 2w Rp) is

P(Rg) ~ 4.11 x 10" N/m. (31)

F =~L =~ (2rRg) ~ 1.65 x 101> N. (32)

2.10 Step 9 (Option B field scaling): recovering 1/7?
With Eq. ,

o_ o

dr 2’
If gravitational acceleration is locally proportional to the gradient magnitude, g(r) = & |[dC/dr|,
then

(33)

4(r) = g(Ri) (RE> , (34)

r

where  cancels after fixing g(Rg). At ISS altitude this gives giss ~ 8.68 m/s2.

3 Notes, limitations, and next tests

e The pipeline above is deliberately minimal: one GPS datum fixes «; one coupling choice
(o) fixes K; Option B yields the correct 1/r? scaling.

e The boundary condition for AP,gundary controls the absolute magnitude of v and F' but
does not affect altitude scaling predictions for time dilation.

e Next empirical checks: apply the same C(r) to other satellite altitudes (LEO, GEO) and
compare predicted gravitational clock offsets; compare predicted g(r) scaling to measured
g; and test whether a single ¢ can remain universal across materials.
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