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Introduction:

Contested Space, Russia as the Spoiler in LEO Operations

For the Second time in less than 3 years, Russia has threatened the
development and use of “Mass Disruption LEO Weapons:

» 2024 US intelligence surmises Russia is building a High Altitude EMP (HEMP) Weapon:
creating both immediate blast effects and long-term radiation belt pumping

* |In December 2025, a second intelligence inquiry found Russia is developing a “Zone
Effect” LEO Weapon to flood a specific orbital plane with hundreds of thousands of
small, high-density pellets.

Why use such an indiscriminate weapon?

» Russia has failed to successfully jam/disrupt Starlink - critical to the Ukraine War

» Russia has little to lose as its space program falls further and further behind the US,
China, and soon, New Zealand

It’s all a bluff -typical of President Putin’s “Puffery” - yet if pushed to the
brink, use of such weapons is a possible
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Delayed Gamma Radiation from a
1 Mt 200 Km altitude HEMP blast

Magnetic Flux Tubes Filled
with Beta Particles From a
High-Altitude Nuclear Explosion

Burst Points

Magnetic Field Lines

"Pumped Belts" of captured beta

particles from HEMP burst



SPACE, Contested or Crowded?

It makes no difference if it impacts
Satellite Requirements

» Sheer volume of Satellites in LEO
creates a “self-contested” environment

» US Space Force tracks 49,700 objects
» 12,400 active payloads
* 16,900 analyst objects (till identified)
» 20,400 debris

* Space Situational awareness and space
vehicle mobility: Minimum Capability
» SpaceX performed 293,100 collision
avoidance maneuvers in 2025

* A maneuver every 1.8 minutes, 4 per satellite
per month

* “Fun Fact”: Every China Long March 3
Launch creates even more space debris
» The spent upper stage

» Afew hundred smaller debris fragments in
orbit
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329 orbital launches were attempted last year. 321 reached orbit/near orbit.

B us china [lRussia [l New Zealand ] Europe | Other

Note: US Launches: Falcon 9: 165, Starship: 5, ULA: 6, Atlas V: 6, Vulcan: 1, Blue Origin: 2,
Firefly: 1 Northrop Grumman: 1 -- Rocket Labs had 21 fights, including suborbital tests

The US (SpaceX), China, and Allies (Rocket Labs) dominate

launches
o RUSSIA IS LAGGING

5 Major Mega Communications Constellations are in build-out

o SpaceX: 9,357 Planned: 42,000

o OneWeb: 650 650

o Amazon Leo: 200 3,236

o Space Sail: 180 14,000 (China - Quinfan)

o Guowang: 35 12,992 (China - state sponsorec;)



The Weaponization of Space: 4
The Counterspace Threat Continuum in Contested Space

China and Russia are fielding ground and )
£ Directed
space-based weapons to neutralize US and Denial and Energy Orbital
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Chemical Spray Radio Frequency Robotic/Mechanical
Jammer Mechanisms
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Many Threats, But What are the Countermeasures?
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Shielding:
Whipple shield for kinetic

protection
e space environment, | O z\(\h”?dple
kinetic protection 'L '€
Al bumper .
| ]
Nextel ceramic cloth %
[ ] 3
| | 8—
Kewviar fabric =
. . . [ ]
gainst micrometeorites and debris Al rear wall

Layered shield to break up and absorb impact
debris

Layer 1 - Aluminum (Al) bumper

Layer 2 - sheets of Nextel, Kevlar, or other
material to absorption material

Layer 3 - Aluminum (AL)

» For Manned Missions - Space station,
lunar, etc., panels are replaceable
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New Shielding Alternatives: Space Armor

S
D

tomic -6 Composite Tile ‘Space Armor.”

Fragmentation-resistant: stopping debris without
- creating harmful secondary ejecta that could threaten

~ other spacecraft
/ » Lighter and thinner than Whipple shields
-+ RF Permeable - Can be used to protect Satellite Array
antenna elements
» Two types of shielding

o “Lite” for debris 3mm or less

» “Max” for Debris up to 12.5 mm human spacecraft
grade

» 1980s/90s SDI program had the concept of housing
antisatellite missiles in a hardened “Life Jacket”

A

Hardening the Constellation: Protecting Smallsats in Contested Space - P Struhsaker, Arrasar Partners

Space Armor
Stops Hypervelocity
projectile

Shielding for Portal
Space Systems 2026
mission



Diamondback

.ORBITAL CARRIER FOR SPACE MOBILITY. EMERGENCY

RESPONSE. AND MISSLE DEFENSE

In Orbit Spares & Rapid Replenishment . --

VEHICLE CLASS ORBITAL CARRIER




Swarm Technology:
The Ultimate Contested Space Solution

NASA’s Starling six mission, based on a

arshield is a distinct, secure, government-controlled team of four CubeSats in low Earth orbit,
arlink. Optical satellite cross-links, High-speed internet to test spacecraft operating in a

16 tactical comms. synchronized manner without ground
control.
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Thank You

2gic Surveillance are just part of the
ne gime. Find out more in my new book:

: . B "."7_ ’
HERE?

A Citizen’s Guide to the New Cold War
and the Rebuilding of Deterrence

PAUL STRUHSAKER
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Thank You
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