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Satellite Technology in Missile Defense
1. Early Warning and Detection

Satellites equipped with infrared sensors, such as the Space-Based Infrared
System (SBIRS), provide early detection of missile launches by identifying heat
signatures. These systems offer global coverage and rapid response capabilities,
essential for timely interception.

2. Tracking and Targeting
The Hypersonic and Ballistic Tracking Space Sensor (HBTSS) is designed to
track advanced missile threats throughout their flight trajectory. Integrated into
the Proliferated Warfighter Space Architecture (PWSA), HBTSS enhances the
precision of interceptors by providing continuous tracking data.

3. Communication and Data Relay
Satellite networks facilitate secure and instantaneous communication between
sensors, command centers, and interceptor platforms. This connectivity ensures
coordinated responses and efficient command and control during missile
defense operations.

Missile defense systems are critical for national security, protecting a spectrum
of missile threats. The incorporation of satellite technology enhances these
systems by enabling real-time surveillance, target tracking, and communication.
The United States' Golden Dome initiative represents a significant advancement
in this domain, aiming to establish a multi-layered defense shield leveraging
space-based assets.

Introduction
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The Golden Dome Missile Defense System
1. Overview

Announced in May 2025 by President Donald Trump, the Golden Dome is a
proposed $175 billion missile defense initiative aimed at protecting the United
States from a range of missile threats, including ballistic, hypersonic, and cruise
missiles. The system envisions a network of space-based sensors and
interceptors, complemented by terrestrial defense layers.

2. Technical Architecture
The Golden Dome's architecture includes:

Space-Based Sensors: Deployment of satellites with advanced tracking
capabilities to detect and monitor missile threats.
Space-Based Interceptors: Satellites equipped with interceptors capable of
neutralizing missiles during their boost phase.
Terrestrial Defense Layers: Ground-based systems providing additional
interception capabilities during midcourse and terminal phases.
Command and Control Infrastructure: Integrated communication networks
ensuring real-time data sharing and coordinated responses.



Technical Details of Satellites Involved in the Golden Dome Missile Defense System
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Layer Example Systems Primary Role

Detection SBIRS, OPIR
Boost-phase detection
via IR tracking

Tracking
HBTSS, PWSA Tracking
Layer

Continuous custody of
hypersonic/ballistic
threats

Communications
PWSA Transport Layer,
Starshield

Relay of sensor data and
fire control targeting

Interceptors (Planned)
Future space-based
interceptors
(conceptual)

Boost-phase kinetic or
directed-energy kill
capability

Key Architectural Features in the Golden Dome Missile System

3. Strategic Considerations

Announced in May 2025 by President Donald Trump, the Golden Dome is a
proposed $175 billion missile defense initiative aimed at protecting the United
States from a range of missile threats, including ballistic, hypersonic, and cruise
missiles. The system envisions a network of space-based sensors and
interceptors, complemented by terrestrial defense layers.



Country System Name Components Coverage
Notable
features

Unites States Golden Dome
Space-based
sensors and
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Nationwide
Multi-layered
defense, space

integration

Israel Iron Dome
Ground-based
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Regional

Short-range
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India BMD Program
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Regional

Two-tiered
defense system

Comparative Analysis of Global Missile Defense Systems
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Strategic Investment and Space Economy Implications

1. Defense Spending and Economic Impact
The development of advanced missile defense systems like the Golden Dome
entails substantial financial investment. While the projected cost is $175 billion,
estimates suggest potential expenditures could exceed $500 billion over time.
Such investments stimulate the defense sector and drive innovation in aerospace
technologies.

2. Industrial and Technological Advancements
The Golden Dome initiative involves collaboration with leading defense
contractors, including SpaceX, Lockheed Martin, and Palantir. This
collaboration fosters advancements in satellite technology, propulsion systems,
and artificial intelligence, with potential spillover benefits to the commercial
space industry.

3. Geopolitical and Legal Considerations
The deployment of space-based missile defense systems raises concerns
regarding the militarization of space and compliance with international treaties,
such as the Outer Space Treaty. Balancing national security interests with
international obligations remains a critical consideration.



The U.S. President Donald Trump recently unveiled the design of an ambitious
multilayered defence system that integrates cutting-edge technologies, including
space-based architecture. This system comprises layers spanning land, sea, air,
and space, forming a comprehensive shield against multidomain warfare,
including threats from outer space.

While the Golden Dome system is primarily designed as a technological leap in
defence, it also represents a forward-looking strategic manoeuvre. It signals a
recalibration of global power dynamics in today’s multipolar world and opens
up new avenues for its use as a diplomatic instrument. Beyond military utility,
the system can serve as a soft power tool, a supply chain influencer, a
diplomatic bargaining chip, and a platform for asserting leadership in global
space governance.

In contrast to the defence systems of China, Russia, Israel, and India, which are
largely regionally focused and operate within detection ranges of several
hundred kilometres, the U.S. plan to extend its defensive reach into orbit
through the Golden Dome aims to intercept threats at the point of launch, from
any part of the world. This transformational capability would not only redefine
defence paradigms but also profoundly impact the architecture of international
relations, marking space as a new frontier for global diplomacy.

Golden Dome: A Diplomatic Weapon Beyond Defence
Shield
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The Diplomatic Weapon

1.A new soft power tool
Exercising space technology as a diplomatic tool is not new for the United
States. Since the Cold War era, the U.S. has leveraged its space capabilities to
influence newly independent nations emerging from colonial rule. While its use
of space technology as a soft diplomatic tool was often strategic and limited,
frequently leaning more toward hard power, NASA's cooperation programs
since the 1960s, such as technical assistance initiatives, marked a shift. Programs
like the Satellite Instructional Television Experiment (SITE) with India, remote
sensing support for resource management in Indonesia, access to Landsat data
for Latin American countries, and international training efforts positioned the
U.S. as a nation invested in using space for global development. These
initiatives helped secure political alignment and goodwill from numerous
countries.

In a similar vein, the Golden Dome initiative may be used to expand U.S.
security, economic, and technological cooperation with allies. By offering
mutual defense through extended shield coverage, training programs, and
access to the system’s space-based assets, the U.S. could leverage the Golden
Dome not only as a defense mechanism but also as a strategic diplomatic
instrument to reinforce alliances and shape global security frameworks.

2.  Strategic supply chain linkages
The Golden Dome is a strategic and ambitious grand project, estimated at $175
billion, involving highly complex infrastructure, the development of cutting-
edge technologies, and the manufacturing of critical components. It demands a
wide range of inputs, raw materials, rare earth elements, advanced sensors,
satellites, defense-grade components, high-precision manufacturing capabilities,
antennas, and other ground infrastructure elements, along with long-term
maintenance and repair operations.

This presents the United States with a significant opportunity to expand its
industrial collaborations by creating robust supply chain linkages. Through this
initiative, the U.S. can forge stronger strategic bonds with both global
commercial companies and governments, extending the scope of the project
beyond national defense into the realms of economic, business, and strategic
diplomacy.



3. Bargaining chip for global space governance and space laws

As a first-mover advantage, the United States may leverage this advanced
space-based security infrastructure to promote the international adoption of
safety protocols, space security norms, and standardized frameworks. Beyond
its defensive capabilities, the Golden Dome could serve as a diplomatic tool,
allowing the U.S. to bargain more effectively in international forums, secure
favorable outcomes during the drafting or ratification of international space
laws, and even block or reshape such frameworks to align with its strategic
interests.

Furthermore, the system could be used to garner international support and
concessions, particularly from allies and strategic partners. It may also act as a
powerful diplomatic instrument to bring adversaries to the negotiating table,
providing the U.S. with a distinct advantage through the implicit leverage of
technological superiority.

4.  Role of commercial space and defence companies

Through this ambitious project, Washington opens the door for commercial
space and defense companies, creating substantial demand for private space
players and significantly expanding their opportunities. Companies like
SpaceX, Lockheed Martin, and L3Harris have already gained a head start by
contributing to sensor network development. SpaceX is also a frontrunner in
building satellite constellations, as well as providing launch capabilities and
ground station infrastructure. Meanwhile, Palantir is contributing to software
development, and drone manufacturer Anduril is engaged in building key
system components. RTX Corporation is also among the leading contenders
expected to secure major contracts.

These high-value contracts are likely to catalyze growth among Tier 2 and Tier
3 space and defense companies, while also offering domestic firms opportunities
to collaborate with international partners and allies. This ripple effect could
help strengthen industrial ecosystems and expand the global footprint of the
U.S. space and defense sector.



President Ronald Reagan, a member of the Republican Party like President
Donald Trump, announced the Strategic Defense Initiative (SDI), popularly
known as the "Star Wars" strategy during the Cold War. This initiative
envisioned a space-based missile defense system aimed at countering the threat
from the USSR. The plan included the use of space-based missile intercept
systems, advanced lasers, and space-based sensors to protect the United States
from potential nuclear attacks by enabling countermeasures using orbital assets.

However, the SDI never materialized due to the technological infeasibility of
deploying space-based lasers to intercept ICBMs, the lack of high-speed
precision missile technology at the time, and mounting international pressure
against the militarization of space.

The proposed Golden Dome can be seen as a revival of Reagan’s Star Wars
strategy, this time enhanced by multiple modern defence technologies. It
features a broader impact and more advanced capabilities, including space-
based assets, next-generation satellites, modern laser systems, high-speed
precision defence technologies, and real-time interception through advanced
warheads.

A revival of Reagan’s Star Wars strategy?

The current international space treaties are outdated and contain numerous
grey areas, particularly regarding the role of commercial space companies in
space mining and the potential weaponization of space through the deployment
of non-WMD missile systems. This underscores the urgent need for updated
international treaties and regulatory frameworks.

In this context, the deployment of advanced space infrastructure and assets
through the Golden Dome project could serve as a new lever of diplomacy in
the era of modern warfare. It also highlights the necessity for renewed global
dialogue on critical issues such as cybersecurity threats to space systems, the
growing challenge of space debris, and the long-term sustainability of outer
space activities.

5. Space diplomacy – a new frontier



China has strategically employed its indigenously developed Global Navigation
Satellite System (GNSS), BeiDou, claimed to be more precise and reliable than
the U.S. GPS and Europe’s Galileo, as a diplomatic tool to enhance its
geopolitical influence among Belt and Road Initiative (BRI) member countries.
By offering an alternative to GPS for civilian use, China has expanded its
strategic reach and influence across key regions such as Southeast Asia, Central
Asia, Africa, and South Asia. It has positioned itself as a Global South nation
and a technology enabler focused on development rather than defence.

China’s use of space technology is presented as a means of supporting national
development across partner countries, for example, enabling urban
development in Pakistan, precision agriculture in Thailand, land-use planning
in Laos, and disaster management and forecasting in Bangladesh. This soft-
power approach has even helped China revive and strengthen relations with
several Central Asian nations where ties had previously been strained.

In contrast, the Golden Dome, primarily a defence-oriented system, relies
heavily on modern weaponization and thus projects an image rooted more in
hard power. This stands in stark contrast to China’s more subtle, development-
focused use of space technology, especially in the Global South. Unless the
United States positions the Golden Dome not merely as a unilateral defence
project but also as a platform for broader international cooperation,
particularly with the Global South, China may continue to hold an upper hand
in space diplomacy by building stronger and more numerous global
partnerships.

Can counter the Chinese space diplomacy?



Potential Risks and Challenges Explanation

High Budget
Lack of congressional support and
increased burden on citizens create

political disadvantages.

Supply chain linkage
Increased dependency and a
hampered ambitious timeline

Espionage attempts
Tampering with components

supplied by private companies.

Cyber attacks
Denial of service attacks, virus

attacks on data links, and attacks on
PNT

Higher International Pressure
International pressure against the

weaponization of space.

Aggressor International Image
It could reinforce the image of the

USA as an aggressor, particularly in
the eyes of China and Russia.

Intimidate Allies
The aggressive space-based dome

may also intimidate Europe, Japan,
South Korea, and other U.S. allies.

Potential Risks and challenges of the project
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Recommendations

1.For the US Government : 
Leverage the Golden Dome as a tool for alliance-building and global
cooperation.
Use it strategically to counter China’s space diplomacy in the Global South
by deepening ties and partnerships.
Capitalize on the early-mover advantage to shape new international space
regulations, influence security protocols, and negotiate key bilateral and
multilateral agreements in space, defence, and commerce.

2.  For Allies :
Allies should collaborate to integrate or access real-time missile tracking
data for a more resilient joint defense system.
Engage in joint technology development to enhance understanding, enable
data sharing, and drive mutual technological advancement.
Commercial space and defense firms in allied nations should pursue
contracts or partnerships with U.S. companies to capitalize on new
commercial opportunities.

3.  For private space companies :
Capitalize on multi-billion-dollar contract opportunities by aligning
technical and infrastructure capabilities early.
Develop resilient, interoperable, and modular systems.
Strengthen supply chains, particularly for critical raw materials and
components.
Invest in workforce development to meet rising demand.

4. For non-allies :
Carefully monitor technological advancements and their security
implications.
Demand transparency at every stage.
Raise concerns on international forums.
Thoroughly analyze the impact on themselves and their allies.



Satellite technology is integral to modern missile defense systems, offering
enhanced capabilities in detection, tracking, and interception. The United
States' Golden Dome initiative exemplifies the strategic integration of space-
based assets into national defense. While the implementation of such systems
presents technical, financial, and legal challenges, the potential benefits to
national security and technological advancement are significant. Continued
investment and international collaboration will be essential in shaping the
future landscape of missile defense and space security. 

The Golden Dome project, beyond its technological capabilities as a
multilayered defence shield, holds significant potential as a diplomatic tool via
strengthening alliances, shaping international space governance, and countering
rival space diplomacy efforts, particularly from China.

By leveraging this project, the U.S. can reinforce its global leadership through
alliance building, technological collaboration, and industrial partnerships,
expanding commercial opportunities for both domestic and allied companies.
However, success will require careful alignment of technical capabilities,
resilient and interoperable system designs, and robust supply chains supported
by skilled human resources.

The Golden Dome sits at the intersection of a complex nexus where technology,
geopolitics, diplomacy, security, and international relations converge. It is not
merely a technological breakthrough, but a strategic asset in the emerging arena
of techno-politics. This convergence elevates it from a conventional defense
system to a technopolitical instrument with far-reaching implications.
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Conclusion



Welcome to Access Hub, the go-to platform for Satellite / Space, Defense,
Maritime, Aerospace, Energy, and Media technology sectors. We offer a unique
blend of news, expert consulting, and an online marketplace, designed to drive
innovation and business growth in these cutting-edge industries.

Our mission is to connect professionals and businesses with the latest
developments, insights, and solutions in these vital sectors. As a global advisory
firm, we provide strategic guidance to help organizations navigate complex
technological landscapes, while our marketplace offers an array of industry-
leading products and services to meet your needs.
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