
A TECHNICAL & SCIENTIFIC PRIMER

The Anatomy of Spaceflight Verification

2. Why Ground Cameras Lose Optical Line of Sight

1. The Optical & Geometric Reality of Launch Trajectories

Rockets do not fly straight up into space. To achieve low Earth orbit, a spacecraft must accelerate
horizontally to approximately 17,500 mph (28,000 km/h). At this speed, as gravity pulls the object
downward, the surface of the Earth curves away beneath it at the exact same rate.

A. The Curvature Cutoff: By the time a Falcon 9 second stage reaches orbital altitude (~100 km / 62
miles), it is already 200 to 400 miles downrange over the ocean. Because Earth is spherical, the rocket
physically drops below the visual horizon of any camera located near the launch site.

B. Atmospheric Distortion: Looking through 50+ miles of warm, turbulent lower atmosphere acts like
looking through a shimmering body of water. High-magnification optical tracking mounts suffer severe
atmospheric refraction at extreme downrange distances.

When watching photography or live video of high-altitude rocket launches—such as the SpaceX Falcon 9
launches from Cape Canaveral Space Force Station. Observers routinely see a brilliant, glowing arc
stretching across the sky. To a casual observer, this curve can look like an object arcing back down or
vanishing over the horizon.

The absence of a single, continuous ground-based video zooming in from liftoff all the way to orbital
insertion is not caused by a cover-up or missing technology, but by the physical laws of geometry, optics,
and planetary curvature.

Launch Pad Camera

Orbital Insertion (~10

Physical Line-of-Sight Cutoff (Earth Curvature)

Key Concept: Horizontal Trajectory vs. Vertical Flight
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5. Conclusion

4. Independent Verification Methods Matrix

3. Independent Civilian Verification Networks

You do not have to rely on official statements. With an inexpensive $30 Software Defined Radio
(SDR) USB dongle and a homemade dipole antenna, anyone can tune into 2.2 GHz S-band
frequencies. Pointing the antenna at predicted satellite pass times reveals live telemetry and an
undeniable Doppler frequency curve that matches orbital mechanics equations perfectly.

Spaceflight verification does not depend on government sources. A global network of independent, non-
government civilian observers tracks, records, and measures spacecraft in orbit using consumer-
accessible equipment.

The visual "disappearance" of a rocket over the horizon is a predicted consequence of Earth's geometry
and optical physics. The reality of orbital insertion is independently verified around the clock by thousands
of private citizens, radio hobbyists, and amateur astronomers operating entirely outside government
control.

Dr. Marco Langbroek (Netherlands)
A civilian tracker at Leiden University who uses
motorized camera rigs to record, calculate, and
publish precise orbital paths of classified military
and commercial payloads independently of space
agencies.

Scott Tilley (Canada)
An independent amateur astronomer who famously
located the operational radio telemetry of NASA's
"lost" IMAGE satellite in 2018 using a home-built
antenna array long after official tracking lost it.

Space Surveillance
Radar

Fuel Vent Sightings

Verification Method

Optical Backyard
Telescopes

Radio Doppler
Tracking

Civilian Astronomy
Observatories

Amateur Radio Operators
(Ham/SDR)

General Public Worldwide

Who Performs It?

Civilian Astrophotographers

Physical/Scientific Proof Provided

Records high-resolution video of payloads and upper stages
orbiting Earth hours/days after launch.

Measures S-band signals; frequency shifts prove an object is
moving overhead at 17,500 mph in a vacuum.

Captures glowing upper-stage fuel dumps at coordinates
predicted down to the minute by SGP4 orbital models.

Bounces high-frequency radio waves off orbiters to measure
exact altitude, shape, and cross-section.

How Anyone Can Personally Verify Spacecraft Telemetry
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