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Space-Based Missile Defense:
A Brief History

» 1960 Dwight D. Eisenhower requested ARPA look into boost phase intercept of ICBM -
project Bambi, space-based interceptors proposed but unfeasible

* 1965-1973 Sentinel terrestrial missile defense system (canceled) and scaled-down
Safeguard system deployed

» Limited by 1972 ABM treaty and shut down in 1976

» 1982 Heritage Foundation & High Frontier publish "High Frontier: A New National
Strategy” laying out a multilayer missile defense with a space component

» 1983 Ronald Reagan announced the Strategic Defense Initiative - SDI

» 1984 Strategic Defense Initiative Office (SDIO) with a focus on Lawrence Livermore
National Labs EXCALIBUR nuclear pumped X-Ray laser promoted by Teller

» 1990 Brilliant Pebbles space-based missile selected by SDIO after 1986 EXCALIBUR test
failures - morphs into GPALS -Global Protection Against Limited Strikes - canceled 1992

* 1990 to present, focus moved to ground-based midcourse, theater, and terminal missile
defense under the new Missile Defense Agency (MDA)

» 2018 US Space Force (USSF) and Space Development Agency (SDA) formed
Proliferated Warfighter Space Architecture (PWSA) & Next-Generation OPIR, including HBTSS (hypersonic track) A

Transmilter Laser

« 2025 Donald Trump announces Golden Dome with $25b approved for FY 2026 Brilliant Pebble in “life Jacket”

SW/MWIR camera (PiSi/inSb/HgCdTe)
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Why N OW? Ballistic and Hypervelocity Missile Flight Paths
Need and Feasibility of Golden Dome

Point of Detection //
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Ballistic Missile Path

/ Hypervelocity Missile

i Point of Detection
« THE NEED Hy|?er.velocity
« Expanded Threats: proliferation of new extended-range cruise missiles and Missiledrath )., Terminal Phase
hypersonic glide vehicles. Expanded enemies with expanded arsenals R (Ballistic)
« Early Warning Systems Gaps: Our terrestrial (earth-based) early warning radars and 5 b4 Early
current-generation space-based infrared detection satellites no longer provide Boost Phase Warning
adequate early warning for cruise and hypervelocity weapon threats. (Ballistic) Radar
» Boost Phase Intercept Is Necessary: Terrestrial missile defenses are not enough.
Boost phase intercept of the expanded threats is required before MIRV and Space shutte $ per Kg in LEO
countermeasure deployment 25 spaceshunte per Kg in
I y [.2006)- A"E‘Q‘;’;“ 1995: $26 5K
» Economic and Technology Feasibility Nt e ___ Starship: <3500
* Launch Cost Reduction to LEO: 1995/SDI $26,500/kg with SpaceX Starship g ! oo
<$500/kg over 50x cost reduction = "tor2080:

“tens of dollars

» Additive Manufacturing: Components are printed, not cast or built by CNC s100050
» Compute and Storage: Moore’s law - 100K times more powerful / less cost

» Sensors and other components: Equally improved by computing and manufacturing
improvements

» Al and Distributed Computing: Command, Control, Battlefield Management, and
Communications mature and improving (e.g., 12-Day War missile defense)

» |terative Development Methodology: fast fail and continuous improvement
* EXxperience: ground-based weapons experience transfers to Golden Dome
» Early Warning: PWSA and OPIR - These systems are in deployment
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Golden Dome
Basic Architecture

Golden Dome will offer a layered defense

Space-Based Interceptors will provide the proximity
for Boost Phase intercept of missiles launched from
China, Russia, and Iran

Japanese Destroyers armed with AEGIS SM3 Block 11B have Boost
Phase intercept proximity to North Korean launches

The Architecture provides four opportunities to
engage a threat:

Boost Phase
Midcourse Phase
Descent Phase
Terminal Phase

Proliferated Warfighter Space Architecture will play
a central role in Command, Control, Battle
Management, and Communications (C2BMC)

Initial deployment will be in the range of 1000 to
2000 interceptors

Only a limited number of interceptors will be in range
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Closing Vector

Sphere of Flyout

for Intercept @ T3
Interceptor Flyout & eapons R coverage @ T2 r
The Absentee Problem Pl Tl
Inter.ceptor Position t‘

+ Constellations of interceptors spend most of their time @ Hisstetaunen coverage at h;
(71%) over water, 3.4% Russia, 1.8% China, and 0.025% e
North Korea

» At any time, only a handful of Space-Based Interceptors Interceptor
are in range to engage in the Boost Phase - This is the Orbit Altitude
“Absentee Problem ~300Km

- Simulations developed by the Center for Strategic Hesiistiune

International Studies (CSIS) based on “flyout” criteria:
+ 836 Km interceptor maximum Kkill radius

* 200 Km intercept altitude Flyout Distance over time and Intercept with the Target Missile
* VLEO 300 Km Interceptor orbit (limit fly down)

» (SIS results show that even for large constellations with
1K to 2K interceptors in range are limited:

* 5 for North Korea Orbit Interceptors In Range In Range In Range In Range
e 4to7 for China Constellation Size Inclination In Range Iran North Korea China Russia

- 5to 36 for Russia
.
 The . determined a “Robust
g 1 SulD0interceptors and 5
rillions to deploy and operate : . :
» An unlikely deployment that would upset the strategic calculus Orbital Interceptors n Range At All Times
*  We Are stuck with MAD for the foreseeable future Center for Strategic and International Studies)
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https://www.aei.org/wp-content/uploads/2025/09/WP-Estimating-the-Cost-of-Golden-Dome.pdf?x85095
https://aerospace.csis.org/data/space-based-missile-defense-interceptors/

« Time is Short to Intercept in

Time: The Greatest Challenge The Boost Phase

* |t takes roughly 45 seconds
to obtain a firing solution

Timelines for intercepting ICBMs launched from Iran against east coast / For SOl]d-prOpeuant ICBM

cities of the United States « Zero Time Decision: 45
fire interceptor immediately SecondS tO lnterceptor launCh
after obtaining firing solution and 120 Seconds maXimum

rocket detect : fire interceptor last chance

Iaunch rocket Sﬂslater to mtercept (burnout) intercept t]me

« Extend Time decision: 75
seconds to interceptor launch

liquid-propellant ICBM 0 45 65 95 ~ 935 240 and 90 seconds maximum
Intercept time.
Maximum time available to achieve intercept e A priori knOWledge of

solid-propellant ICBM missile locations and
fire immediatel
ﬂreaﬂerac}i _ nUClear armament are
iquic-propellant ICBM required to make a Zero

fire immediately

fire after 30 = Time Decision

» Strategic Reconnaissance
and targeting are provided
by NRO, NGA, NSA, and DIA
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Boost Phase Intercept Short Fall

A successful missile intercept will make
the weapon fall short of the target

* The interceptor may not destroy the
warhead(s)

* Live nuclear warheads could fall on
populated areas short of the target

* A new complication: sequencing of an
intercept must factor in short fall
timing

* Most ICBM attacks will be on Polar or
near-polar trajectories

« Sorry, Canada! Golden Dome Success will

end up destroying some wilderness Weapons Short Fall in North Korean ICBM missile trajectories to hit
Boston, Washington DC, Dallas, Fairbanks, and Honolulu
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Threats and Countermeasures 8

Golden Dome is not impervious to attack. N Directed . Ground
¢ g g . enia an nergy rbita ite
ghlnzé\l and Russu'% are f1telcE]ng rSoun(cji Rnd épace- L Deception Weapons Threats Attacks o
ased weapons to neutralize an 1e ¥ . @
satellites. These include: § The Counter Space Threat Continuum %
« Ground-based Directed Energy Weapons & St pone —_— . S
* (lasers) to blind our IR and Optical satellites and will, Warfare Weapons Detonation =
at some [?E)lnt, achieve power levels to disable (ASAT Missiles)
spacecra
» Space-based Directed Energy Weapons
+ (lasers and RF) to disable spacecraft Space Based Weapons

Space-based mechanical systems

. %rapple our satellites and effectively alter their orbits
urn up in the atmosphere

Ground-based anti-satellite missile systems

» Atargeted Golden Dome satellite (Life Jacket + Direct Energy Weapon: Direct Energy Weapon:
interceptor) would llkeg{ engaée such an attack with High Power Laser High power Microwave
the net result of expending a Golden Dome Interceptor :

Upper Atmospheric Nuclear Weapons Release

* EMP, direct radiation, and charge pumping of the Van
Allen belt

Chemical Spray Radio Frequency Robotic/Mechanical
Jammer Mechanisms
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Atmospheric Drag & Station Keeping
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Thank You

Surveillance are just part of the

gime. Find out more in my new
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A Citizen’s Guide to the New Cold War
and the Rebuilding of Deterrence
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