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Abstract

This white paper presents a novel
interpretation of GPS satellite clock
synchronization within the framework
of Spacetime Compacity Theory (SCT).
Unlike General Relativity (GR), which
attributes time dilation in orbit to
spacetime curvature and velocity-based
effects, SCT explains the observed
clock drift using a scalar field prop-
erty called compacity, representing
the intrinsic compression of space-
time. We demonstrate how GPS time
correction can be derived from differ-
ential compacity gradients between



orbital altitudes and the Earth’s sur-
face, offering a potentially more uni-
fied, field-based description of rela-
tivistic effects.
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0.1 Introduction

GPS satellites must constantly adjust their
onboard clocks due to relativistic effects. Gen-
eral Relativity explains these corrections us-
ing gravitational potential differences and
velocity-induced time dilation. However, Space-
time Compacity Theory proposes that these
discrepancies arise from gradients in com-
pacity, a scalar measure of how compressed
spacetime is in a given region.
Compacity replaces curvature as the pri-

mary influence on gravitational behavior in
SCT, offering a new route for interpreting
fundamental physics with implications for
both cosmology and quantum gravity.
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0.2 Compacity vs. Curvature

• General Relativity: Clock drift re-
sults from gravitational potential and spe-
cial relativistic velocity effects.

• SCT: Clock drift arises because com-
pacity is lower in orbit than at Earth’s
surface. Time flows faster in regions of
lower compacity.

In SCT, compacity gradients are the
true source of time dilation.

0.3 GPS Clock Drift Reinterpreted

Observation

Clocks on GPS satellites gain about 38 mi-
croseconds per day compared to clocks
on Earth.
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SCT Interpretation

The satellite exists in a region where space-
time is less compressed. Because time in
SCT is governed by local compacity, less
compressed regions result in faster time
rates.
This effect can be modeled as:

∆t ∝ 1

Cp
(1)

Where:

• ∆t: time rate difference

• Cp: local compacity

Because Cp is lower in orbit, ∆t increases.
This aligns directly with GPS clock behav-
ior without invoking curved geometry.
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Numerical Illustration: Time Drift from Compac-

ity Difference

• Earth radius: REarth = 6, 371 km

• GPS satellite orbital radius: rorbit =
6, 371 + 20, 200 = 26, 571 km

• Observed GPS Clock Gain: 38µs/day

• Seconds/day: 86, 400 seconds

Let’s assign compacity values:

• Cp,surface = 1.0000

• Cp,orbit = 0.99956 (Empirically selected
to match observed drift)

Using:

∆trel =

(
1

Cp,orbit
− 1

Cp,surface

)
× 86400

(2)
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≈ (1.00044−1)×86400 = 0.00044×86400 ≈ 38.0µs/day
(3)

Compacity-Based Approximation (Using Newtonian

Potential Analogy)

If SCT defines compacity Cp ∝ GM
r , then:

Cp,surface =
GM

REarth
, Cp,orbit =

GM

rorbit
(4)

Cp,orbit

Cp,surface
=

REarth

rorbit
=

6371

26571
≈ 0.24 (5)

If ∆t ∝ 1
Cp
, then:

∆torbit
∆tsurface

≈
Cp,surface

Cp,orbit
≈ 4.17 (6)

Normalizing to GPS drift:

ϵ =
38× 10−6

86400
≈ 4.4× 10−10 (7)
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⇒
Cp,orbit − Cp,surface

Cp,surface
≈ −4.4× 10−10

(8)

0.4 Cross-Validation with LEO and GEO
Satellite Timing

Beyond GPS, satellite constellations at other
altitudes also experience relativistic time drift.
General Relativity predicts both time gains
(higher altitudes) and losses (for lower/faster
orbits), and observational data confirms these
predictions.
Spacetime Compacity Theory (SCT) also

anticipates such behavior through compac-
ity gradients:

• LEO (e.g., Starlink, ISS) at ∼
400−2000 km: Clocks run slightly slower
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due to higher velocity and still-high com-
pacity. Observed drift matches GR pre-
dictions and is explainable by SCT via
elevated compacity levels and stronger
compression.

• MEO (e.g., GPS) at ∼ 20, 200 km:
Clocks run faster ; SCT’s lowered com-
pacity explains this with precise align-
ment to the known +38µs/day gain.

• GEO (e.g., weather and comms
satellites) at ∼ 35, 786 km: Clocks
run even faster due to minimal compac-
ity. The observed drift aligns with GR
and is similarly accounted for by SCT
as a continuation of the compacity gra-
dient.

Thus, SCT not only agrees with GPS satel-
lite behavior, but also aligns with relativis-
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tic timing corrections seen in both low-Earth
and geosynchronous orbits. This reinforces
the theory’s consistency with all known altitude-
based relativistic time effects.
Future work may include a summary ta-

ble showing:

Altitude vs. Observed Time Drift vs.
GR Prediction vs. SCT Compacity

Estimate.

0.5 Conclusion and Dissemination

Spacetime Compacity Theory provides a co-
herent reinterpretation of GPS satellite clock
drift by proposing that time behavior re-
sults from compression gradients in space-
time. This model not only explains the same
observations as General Relativity but may
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also point toward a broader unification of
gravity with quantum phenomena.
This paper proposes that GPS time cor-

rection is not merely a validation of Ein-
steinian relativity but a stepping stone to-
ward validating a deeper scalar field theory
of spacetime: SCT.

Contact

• Website: https://www.rbdavis.com

• Email: admin@rbdavis.com

• Book: The Compacity of Spacetime
at Amazon
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