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Chapter I: Introduction
The threat of attack by ballistic, hypersonic, and cruise missiles, and other advanced aerial attacks, remains the most catastrophic threat facing the United States. […] For the past 40 years, rather than lessening, the threat from next-generation strategic weapons has become more intense and complex, as peer and near-peer adversaries have developed next-generation delivery systems and integrated homeland air and missile defense capabilities. 

President Donald J. Trump
	The Iron Dome for America, January 27, 2025[endnoteRef:1] [1: 1. The White House, “The Iron Dome for America”, The White House, 28 January 2025, https://www.whitehouse.gov/presidential-actions/2025/01/the-iron-dome-for-america/.] 


In March 1983, President Ronald Reagan delivered a televised address introducing his proposed research initiative to defend the United States against nuclear weapons, which later became known as the Strategic Defense Initiative (SDI).[endnoteRef:2] President Reagan’s idea of an integrated, multi-layer defense program was born of several reasons, one of which was the United States (U.S.) defense research focused on eliminating the need for nuclear weapons and on preventing the Soviet Union from making a first strike.[endnoteRef:3] Fast-forward 42 years to January 2025, and the U.S. saw a reinvigoration of the SDI with President Donald Trump’s executive order directing the research and implementation of Golden Dome for America (formerly Iron Dome).  [2: 2. Bureau of Public Affairs Department Of State. The Office of Electronic Information, “Strategic Defense Initiative (SDI), 1983” (Department Of State. The Office of Electronic Information, Bureau of Public Affairs., 1 May 2008), https://2001-2009.state.gov/r/pa/ho/time/rd/104253.htm.]  [3: 3. Ibid.] 

President Reagan and the U.S. writ large viewed the Soviet Union as a nuclear threat in the early 1980s, and since then, the threat of nuclear missile attack has grown exponentially to include eight additional countries, with China and Russia paving the way. The current National Security Strategy (NSS), in line with its predecessors, retains nuclear deterrence as a top priority for America, stating that “a safe, secure, and effective nuclear force undergirds our defense priorities by deterring strategic attacks, assuring allies and partners, and allowing us to achieve our objectives if deterrence fails.”[endnoteRef:4] The strategy goes on to explain that the U.S. is facing a future threat of deterring two major nuclear adversaries in the next decade, and this is the reason “we are modernizing the nuclear Triad, nuclear command, control, and communications, and our nuclear weapons infrastructure.”[endnoteRef:5] As the foundational document for America’s national security, the NSS forms the basis for why a system such as Golden Dome is critical to the nation's future defense and for enhancing the resilience of sophisticated space systems for homeland defense.[endnoteRef:6] Russia and China, along with some emerging space powers, are running hard and fast with their nuclear and space programs in an effort to outpace the U.S. as the global hegemon. Golden Dome will be the United States’ enhanced missile-warning, tracking, and intercept architecture. As such, its space segment must incorporate on-orbit reconstitution capabilities to ensure resilience in a contested environment. An integrated mission-assurance framework centered on the resilience-by-design concept will be required to support and safeguard the system’s operational effectiveness.  [4: 4. The White House, “National Security Strategy”, Washington, D.C.: Office of the President of the United States, October 2022, https://bidenwhitehouse.archives.gov/wp-content/uploads/2022/10/Biden-Harris-Administrations-National-Security-Strategy-10.2022.pdf.]  [5: 5. Ibid.]  [6: 6. Ibid., 45.] 

Golden Dome is anticipated to be a multi-layer, multi-domain homeland defense system with three land-based components and one satellite-based component.[endnoteRef:7] The foundation of the system is similar to Israel’s Iron Dome, the “best known of Israel’s missile shields,” which intercepts short-range rockets up to 70 kilometers.[endnoteRef:8] Israel’s defense system also consists of three other interceptor segments, all of which were proven successful during Iran’s missile attack on October 1, 2024.[endnoteRef:9] However, Golden Dome is projected to be a much larger system due to the increased geographic scope and complexity of threats.[endnoteRef:10] While the detailed architecture of the system remains classified, unclassified reports have alluded to the system consisting of “four integrated layers: a space-based sensing and targeting layer for missile warning and tracking as “missile defense” and three land-based layers consisting of missile interceptors, radar arrays, and potentially lasers.”[endnoteRef:11] Some of the space architecture, such as space-based sensors and missile-warning satellites, already exists. Still, the system aims to expand the space segment to include space-based interceptors that target and shoot down missiles during the initial boost phase, eliminating potential missile threats nearly immediately.  [7: 7. “Exclusive: Pentagon Golden Dome to Have 4-Layer Defense System, Slides Show | Reuters”, accessed 22 October 2025, https://www.reuters.com/business/aerospace-defense/pentagon-golden-dome-have-4-layer-defense-system-slides-show-2025-08-12/?utm_source=chatgpt.com.]  [8: 8. “What Are Israel’s Iron Dome, David’s Sling, Arrow and Thaad Missile Defences?”, BBC News, 18 November 2012, sect. Middle East, https://www.bbc.com/news/world-middle-east-20385306.]  [9: 9. Ibid.]  [10: 10. “Exclusive: Pentagon Golden Dome to Have 4-Layer Defense System, Slides Show | Reuters.”]  [11: 11. Ibid. ] 

The Current Issue
Space is already the pacing layer for national missile warning, tracking, and domain awareness, and, potentially, interceptor queuing, so on-orbit reconstitution capabilities will be crucial for the integrity of Golden Dome in defense of national security. Currently, no known U.S. government space systems are capable of on-orbit reconstitution, such as refueling and station-keeping, which is a critical problem for some constellations. For example, the Geosynchronous Space Situational Awareness Program’s (GSSAP) primary mission is space domain awareness (SDA), and to maintain SDA, GSSAP birds perform “rendezvous and proximity operations [RPO] to keep tabs on adversary satellites.”[endnoteRef:12] Performing RPO, station-keeping, collision avoidance, end-of-life disposal, and other on-orbit missions requires propellant.[endnoteRef:13] The inability to refuel or perform other critical tasks on-orbit limits GSSAP, as well as other satellite constellations, from being exploited to their full potential. With the cost of launching into higher orbits, the ability to perform specific tasks in orbit would be beneficial.  [12: 12. Theresa Hitchens, “In a First, Space Force to Require Refueling Capability for next-Gen Neighborhood Watch Sats”, Breaking Defense, 24 September 2025, https://breakingdefense.com/2025/09/in-shift-space-force-to-require-refueling-capability-for-next-gen-neighborhood-watch-sats/.]  [13: . STARCOM, “Space Doctrine Publication 4-0, Sustainment”, December 2022, https://www.starcom.spaceforce.mil/Portals/2/SDP%204-0%20Sustainment.pdf.] 

The Space Force is not oblivious to the issue of reconstitution capabilities on-orbit. Space Training and Readiness Command acknowledged the problem of limited on-orbit maintenance in one of the Space Force's core doctrinal documents, Space Policy Doctrine 4-0, Sustainment. Along with the inability to refuel on-orbit, “the limited ability to conduct physical maintenance (e.g., replace parts) of an on-orbit spacecraft limits the options to respond to degradation or damage. On-orbit maintenance is generally limited to software updates or commands directing the satellite to use redundant systems already onboard.”[endnoteRef:14] One may insinuate that if the redundant system is also experiencing issues, rectifying them becomes immensely complicated, if not impossible. A homeland defense system intended to safeguard against peer adversaries and nuclear threats will maintain a rigorous standard for identifying and addressing potential issues. [14: . Ibid.] 

While the problem is acknowledged by the Space Force and the Department of War (DoW), it is not merely observed from the sidelines. Companies are researching and designing systems to alleviate some of the issues that current constellations face, reducing latency and mission impacts. One project, Astroscale U.S. Refueler (APS-R), will lead the first-ever refueling of a United States Space Force (USSF) asset. This mission will “demonstrate the ability of commercial Servicing, Mobility, and Logistics providers to deliver on-orbit capabilities supporting the warfighter.”[endnoteRef:15] Projected to launch in the summer of 2026, the APS-R will demonstrate multiple capabilities such as “RPO, docking, inspection, and refueling.”[endnoteRef:16] For intricate, expensive, and hard-to-replace systems such as the one with the Golden Dome, capabilities such as those projected to be provided through APS-R may be necessary to maintain performance.  [15: 15.  “Astroscale U.S. Refueler APS-R | In-Space Satellite Refueling”, Astroscale U.S., accessed 25 October 2025, https://www.astroscale-us.com/en/missions/the-astroscale-us-refueler.]  [16: 16. Ibid.] 

The focus of the following chapters of this research paper will be on resilience and sustainment of the space segment of Golden Dome, framed by the necessity of mission assurance to defend U.S. security interests. Chapter two will explore the history of President Reagan’s SDI and why it ultimately failed to reach operational status. This history will be drawn from an archive of articles on the SDI and will conclude with the evolution into current defense programs. Chapter three will build on the theory of on-orbit reconstitution needs for Golden Dome, which should apply to the future of all space assets requiring similar capabilities. Chapter four will explore a variety of case studies to analyze the importance of on-orbit capabilities for mission assurance of space assets via a resilient-by-design concept. Finally, chapter five will synthesize the work, debunk the primary counterargument for proliferation, and provide a final analysis of the argument. While the topic of on-orbit capabilities is not new, the research presented in this paper, specifically on Golden Dome, is intended to add to the database of research for USSF, DoW, and academic scholars.
Chapter II: History of the Issue
Tonight, consistent with our obligations under the A.B.M. Treaty and recognizing the need for close consultation with our Allies, I am taking an important first step. I am directing a comprehensive, intensive effort to define a long-term research and development program to begin achieving our ultimate goal of eliminating the threat posed by strategic nuclear missiles. This could pave the way for arms control measures to eliminate the weapons themselves. 
President Ronald Reagan[endnoteRef:17] [17: 17. Ronald Reagan, “Strategic Defense Initiative President’s Backup Copy: Address on Defense” (National Archives and Record Administration of the Ronald Reagan Presidential Library and Museum, 23 March 1983), https://www.reaganlibrary.gov/public/2020-06/sdi-speech.pdf.] 

	March 23, 1983

	The SDI was not an overnight project from President Reagan or anyone in his administration. The origins date back to approximately 1967 when President Regan was governor of California. As governor, he made a trip to Lawrence Livermore National Laboratory to visit physicist Edward Teller. During this visit, Reagan “was very taken by Teller’s briefing on directed-energy weapons (DEWs), such as lasers and microwaves.”[endnoteRef:18] Teller claimed that DEWs could potentially defend against nuclear attack by neutralizing the delivery vehicle of the nuclear warhead.[endnoteRef:19] This one meeting sparked President Regan’s interest and resurfaced after his later visit to the North American Aerospace Defense Command at Cheyenne Mountain in Colorado. During this visit, Reagan learned that if the Soviet Union were to launch a nuclear missile, nothing would stop the rocket from reaching its intended target, and the fallout damage in populated areas of the country would be catastrophic. The reality regarding the absence of a missile defense system to intercept a Soviet nuclear strike contributed to President Reagan's focus on this issue during his administration in the 1980s. As Thomas Schelling notes in his theory of deterrence and risk manipulation, “A government never knows just how committed it is to action until the occasion when its commitment is challenged. Nations, like people, are continually engaged in demonstrations of resolve, tests of nerve, and explorations for understandings and misunderstandings.”[endnoteRef:20] President Reagan’s initiative was aimed at addressing the uncertainty of what the Soviet Union, or any future adversary, may attempt and what the U.S. response would be. [18: 18. “Strategic Defense Initiative (SDI) - Nuclear Museum”, Https://Ahf.Nuclearmuseum.Org/, accessed 4 November 2025, https://ahf.nuclearmuseum.org/ahf/history/strategic-defense-initiative-sdi/.]  [19: 19. Ibid.]  [20: 20. Thomas C. Schelling, Arms and Influence, The Henry L. Stimson Lectures Series (New Haven: Yale University Press, 2008), 93, https://research.ebsco.com/linkprocessor/plink?id=09102cac-4a3e-37eb-8454-2273410dd37d.] 

	Two years before his announcement on the SDI, he signed the National Security Decision Directive, which directed the creation of a “vigorous research and development program on ballistic missile defense systems.”[endnoteRef:21] This was also around the same time that Reagan “adopted tough anti-Soviet rhetoric and policy,” and three weeks before his SDI announcement, he “gave his famous 'evil empire' speech, which branded the Soviet Union as the unequivocal enemy of the United States.”[endnoteRef:22] This speech was the precursor to his announcement that would direct the research and development of a comprehensive missile defense system, SDI.  [21: 21. “Strategic Defense Initiative (SDI) - Nuclear Museum”.]  [22: 22. Ibid.] 

On the evening of March 23, 1983, President Reagan made the televised announcement to America announcing the SDI, which was advertised as a missile defense system to protect the U.S. and allies from large-scale nuclear attacks. He “called upon the scientific community in [the] country, those who gave us nuclear weapons, to turn their great talents now to the cause of mankind and world peace, to give us the means of rendering these nuclear weapons impotent and obsolete.”[endnoteRef:23] In addition to his lofty vision of ridding the world of nuclear weapons, Reagan’s announcement and interest in SDI was aimed to “silence domestic critics concerned about the level of defense spending.”[endnoteRef:24] Interestingly, President Reagan looked to the future in his speech, describing the challenge of building such a formidable defense system as one that will encounter as many failures and setbacks as successes and breakthroughs, and that has presented countless obstacles to advancing space programs through the decades.[endnoteRef:25] One of the overarching reasons President Reagan pushed hard for the SDI was his personal conviction that nuclear weapons were immoral and a desire to render them “impotent and obsolete.”[endnoteRef:26] In his mind, he believed SDI would become a nuclear deterrent, preventing the Soviet Union from a first-strike capability and thus bringing the Cold War to an end.[endnoteRef:27] However, criticism of the program was widespread for numerous reasons.  [23: 23. Reagan, “SDI”.]  [24: 24. SDI, 1983.]  [25: 25. Reagan, “SDI”.]  [26: 26. Department Of State. The Office of Electronic Information, “SDI, 1983”.]  [27: 27. Ibid.] 

Strategic Defense Initiative Issues
First, President Reagan kept his announcement of SDI a close secret, and much of his administration was blindsided that evening.[endnoteRef:28] People around the globe immediately saw the new program as provocative rather than diplomatic, and generally, the American public was skeptical about the feasibility of such futuristic technology, much as some are today with the Golden Dome. The U.S. had only launched into space approximately 25 years earlier, in 1958, with Explorer 1, so the idea that the nation would soon launch space-based missile interceptors capable of deterring or intercepting a nuclear missile seemed too far-fetched to be real.  [28: 28. “Strategic Defense Initiative (SDI) - Nuclear Museum”.] 

Additionally, opponents of the program believed that SDI would undermine the agreed-upon deterrence policy of mutually assured destruction (MAD) that had been in place since the previous decade.[endnoteRef:29] Thus, critics felt the U.S. would need to be absolved from the 1972 Limitation of Anti-Ballistic Missile (ABM) Systems Treaty between the U.S. and the Soviet Union, which had instituted MAD. The foundation of the ABM treaty was to cease the nuclear arms race of the Cold War and “to take effective measures towards reductions in strategic arms, nuclear disarmament, and general and complete disarmament.”[endnoteRef:30] Under the ABM treaty, each party agreed to limit ABM systems and not deploy these systems for the defense of its homeland.[endnoteRef:31] In line with the specified articles of the treaty, the SDI sat in a gray area of what was agreed to, and while Soviet negotiators sought to ban defense programs, their efforts proved unsuccessful.[endnoteRef:32]  [29: 29. Ibid.]  [30: 30. “Anti-Ballistic Missile Treaty (ABM Treaty)”, U.S. Department of State, accessed 25 October 2025, //2009-2017.state.gov/t/avc/trty/101888.htm.]  [31: 31. Ibid.]  [32: 32.  “Strategic Defense Initiative (SDI) Budget Slashed, Funds Earmarked”, in CQ Almanac 1990, vol. 46, CQ Almanac Online Edition (Washington, D.C., United States: Congressional Quarterly, 1991), http://library.cqpress.com/cqalmanac/cqal90-1111525.] 

Critics, at home and abroad, felt as though the chance of nuclear war would increase with the President’s vision for strategic deterrence, and felt there was the potential for the Soviet Union to enact a preemptive strike against the U.S. before the program was complete.[endnoteRef:33] In 2007, Joan Johnson-Freese annotated this exact security dilemma concern in her book, explaining how space becomes a zero-sum game for everyone if other nations “perceive their sovereignty to be threatened,” thus fueling their interest in space activities.[endnoteRef:34] With SDI, tension deepened among North Atlantic Treaty Organization (NATO) allies. At the time, some thought that “SDI [would] precipitate a collapse of NATO and its forty-year alliance.”[endnoteRef:35] During a NATO meeting in May 1986, Norway and Denmark both expressed vehement disapproval of SDI. The U.S. Ambassador to Canada noted that “Europeans saw SDI as an indication that the United States, at least theoretically, was interested in backing away from this [defense] commitment to Europe and building a ‘Fortress America,’ with this high-tech system that would protect us, but not them.”[endnoteRef:36] Nonetheless, European opposition did not deter President Reagan from pressing for the advancement of SDI. Still, Golden Dome now has the attention of U.S. allies and space power theorists in some of the same ways.  [33: 33. “Strategic Defense Initiative (SDI) | Research Starters | EBSCO Research”, EBSCO, accessed 5 November 2025, https://www.ebsco.com.]  [34: 34. Johnson-Freese, Joan, Space as a Strategic Asset (NY, NY: Columbia University Press, 2007), 10.]  [35: 35. Hans-Henrik Holm, “SDI SUCCESSES AND SDI FAILURES: A EUROPEAN PERSPECTIVE”, Journal of Legislation 15 (n.d.).]  [36: 36. “Strategic Defense Initiative (SDI) - Nuclear Museum”.] 

Strategic Defense Initiative Organization Systems
Despite criticism at home and abroad, the initiative progressed. In the year following President Reagan’s announcement, the Strategic Defense Initiative Organization (SDIO) was established as the lead planning entity reporting directly to the Secretary of Defense. By mid-1984, “the White House still did not know what specific form a strategic defense system might take.” Although Lieutenant General Abrahamson was reluctant to set explicit effectiveness criteria for the system, he emphasized that the technical methodology was guided by the President’s goal of achieving comprehensive effectiveness against ballistic missiles (BMs).[endnoteRef:37] SDI was envisioned as a system of systems with multiple integrated capabilities on land, at sea, and in space, and much like the theoretical plan for Golden Dome, the SDI would be phased in with the more extravagant systems, such as laser weapons, being tested and launched in later phases of the program.[endnoteRef:38]  [37: 37. Aaron Bateman, Weapons in Space: Technology, Politics, and the Rise and Fall of the Strategic Defense Initiative (Cambridge, Massachusetts London, England: The MIT Press, 2024), 134.]  [38: 38. Ibid.] 

Reagan’s initiative never saw a fully operational defense shield, but SDIO oversaw extensive testing on various systems. In 1985, SDIO tested a ground-based laser in an experiment using the space shuttle Discovery. The test involved using a mirror on the shuttle to reflect a laser beam from the Air Force facility in Maui, Hawaii, but the first attempt was a massive failure because “ground controllers sent instructions to the shuttle in nautical miles instead of feet, twisting it out of position for the experiment.”[endnoteRef:39] Due to incorrect instructions, the shuttle was turned 180 degrees in the wrong direction, causing the laser beam to strike on the opposite side of the shuttle. Fortunately, the laser beam was harmless and caused no damage, but the failure was a huge political issue. The New York Times posted an article after the failure, stating that “several critics quickly cited the failure as evidence of bigger problems to come. […] a simple human error capable of upsetting a complex technological effort, was the type that could be the ultimate undoing of the proposed antimissile shield.”[endnoteRef:40] Fortunately, the second attempt was a resounding success. Still, this experiment proved that a laser beam could be pointed at a target—creating a beam with enough power to destroy a ballistic missile would be a more complex challenge. [39: 39. William J. Broad and Special To the New York Times, “LASER TEST FAILS TO STRIKE MIRROR IN SPACE SHUTTLE”, The New York Times, 20 June 1985, sect. U.S., https://www.nytimes.com/1985/06/20/us/laser-test-fails-to-strike-mirror-in-space-shuttle.html.]  [40: 40. Ibid.] 

Another system that reached testing was known as Delta 180, whose primary goal was to intercept a target vehicle in powered flight in space safely.” [endnoteRef:41] In contrast with a National Reconnaissance Office satellite with a similar mission that took nearly five years to build, Delta 180 went from concept to launch in less than 18 months using off-the-shelf capabilities—a concept to be utilized as space programs developed over the coming decades.[endnoteRef:42] On September 5, 1986, aboard an expendable Delta rocket, Delta 180 launched from Cape Canaveral as a resounding success as “the second and third stage rockets (the former was the target and the latter served as the seeker) separated, maneuvered, and then the third-stage payload module successfully intercepted its target.”[endnoteRef:43] The launch proved that a space-based capability could go from concept to launch within a reasonable timeframe, but holistically, the SDI would be much harder to develop than simply intercepting an easy target in a test environment.  [41: 41. Bateman, Weapons in Space, 153.]  [42: 42. Ibid.]  [43: 43. Ibid.] 

As President Reagan left office in January 1989 and President George H. W. Bush took office, the context of SDI began to shift. By 1991, the Cold War was winding down, and President Bush made the strategic decision to refocus the program to protect against limited strikes from rogue states.[endnoteRef:44] Following his State of the Union address, Bush reclassified SDI as Global Protection Against Limited Strikes (GPALS). The GPALS concept differed from SDI, with an estimated “1,000 space-based interceptors, 750 ground-based interceptors, 60 space-based sensors, six ground-based radars, and appropriate command and control centers.”[endnoteRef:45] The program encompassed several ideas of ground and space infrastructure, but, enduring similar budgetary and technological issues as SDI, GPALS also failed to come to fruition and was once again rebranded under the Clinton administration.  [44: 44. Congressional Budget Office, “CBO Staff Memorandum: Budgetary Impact of Limiting Strategic Defense Initiative Programs”, January 1992, https://apps.dtic.mil/sti/tr/pdf/AD1001734.pdf.]  [45: 45. Ibid.] 

The Clinton administration’s National Missile Defense (NMD) development was envisioned as a system of ground-based interceptors (GBIs), but deployment was deferred due to technical setbacks and the need to renegotiate or withdraw from the ABM Treaty.[endnoteRef:46] The definitive turning point in U.S. homeland defense was the George W. Bush administration’s decision to withdraw from the ABM Treaty in 2002, citing a changing strategic environment and rising threats from unpredictable actors. [endnoteRef:47] Withdrawal paved the way for the accelerated deployment of the Ground-based Midcourse Defense (GMD) system, which achieved initial defensive operations in 2004 using GBIs in Alaska.[endnoteRef:48] Since then, GMD, whose architecture is shaped by decades of programmatic history, has continued to evolve, integrating advanced sensors (such as the Sea-based X-band radar) and increasing the operational fleet size to hedge against increasingly complex missile threats.[endnoteRef:49]  [46: 46. Missile Defense Project, “The Evolution of Homeland Missile Defense”, Missile Threat, 7 April 2017, https://missilethreat.csis.org/evolution-homeland-missile-defense/.]  [47: 47. Ibid.]  [48: 48. Ibid.]  [49: 49. Ibid.] 

Technology Readiness Levels Then and Now
Although the initiative and most of the subsequent technologies were eventually cancelled, progress was made in missile defense and space systems, which are now tracked and classified using the Technology Readiness Levels (TRL) system. TRLs, developed by the National Aeronautics and Space Administration (NASA) in the 1970s, are a “measurement system used to assess the maturity level of a particular technology,” and, while not used by the Defense Department during the SDI era, there are linkages from 1980s technology to the current day. [endnoteRef:50] The current TRLs range from 1 to 9, with 1 representing basic principles before R&D and 9 representing a flight-proven capability. [endnoteRef:51]  [50: 50. “Technology Readiness Levels - NASA”, 27 September 2023, https://www.nasa.gov/directorates/somd/space-communications-navigation-program/technology-readiness-levels/.]  [51: 51. Ibid.] 

One of the key differences between SDI and the new Golden Dome concepts is the baseline readiness levels of missile defense systems. As an example, during the SDI era, the Homing Overlay Experiment (HOE) was a key part of the entire system. The Army developed the HOE vehicle. It was different from previous missile defense technologies in that it was “free of nuclear materials, equipped instead with its own guidance system and a unique radial net that unfurled before contact, increasing the missiles’ chance of striking the ICBM.”[endnoteRef:52] After three failed attempts, an HOE vehicle successfully destroyed a test missile on June 10, 1984, becoming the “world’s first successful non-nuclear missile defense,” and ultimately proving the capability of hit-to-kill technology.[endnoteRef:53] Today’s equivalent systems, sitting at the highest readiness level of 9, include Terminal High Altitude Area Defense, Patriot, and Aegis Ballistic Missile Defense systems. The prototype vehicle from the 1980s became the proven concept now utilized globally.  [52: 52. “Striking a Bullet with a Bullet: HOE”, Lockheed Martin, accessed 17 November 2025, https://www.lockheedmartin.com/en-us/news/features/history/hoe.html.]  [53: 53. Ibid.] 

In terms of space architecture, the most significant bridge between Reagan’s SDI and President Trump’s Golden Dome is the evolution of missile-warning and missile-defense systems. The infrared sensing used in the Space-Based Infrared System (SBIRS) and Overhead Persistent Infrared (OPIR) is more technologically advanced than that used in the SDI-equivalent Boost Surveillance and Tracking System (BSTS). BSTS was part of the surveillance, acquisition, tracking, and kill-assessment system. Still, due to limitations in detector sensitivity, on-orbit processing, and the absence of a supporting space-missile tracking architecture, the program reached only an equivalent TRL of 4-5.[endnoteRef:54] In contrast, SBIRS and its follow-on, OPIR, represent a capability at TRL 9 after years of testing and development. These systems support “missile early warning, missile defense, battlespace awareness and technical intelligence mission areas” through advanced staring sensors, onboard processing, and resilient GEO/HEO coverage.[endnoteRef:55] The missile warning systems will be integrated into the overarching Golden Dome architecture to provide the fused data needed for space-based interceptors to target and shoot down missiles during their boost phase.[endnoteRef:56] Current missile warning systems represent the core SDI objective of space-based missile detection and warning through decades of research, refinement, development, and testing. SDI laid the conceptual framework for SBIRS and OPIR to deliver the operational capability, demonstrating how a once-aspirational SDI capability matured into one of the most reliable components of U.S. missile defense today.  [54: 54. “Boost Surveillance and Track System (BSTS)”, accessed 24 November 2025, https://www.globalsecurity.org/space/systems/bsts.htm.]  [55: 55. “Space Based Infrared System”, United States Space Force, accessed 24 November 2025, https://www.spaceforce.mil/About-Us/Fact-Sheets/Fact-Sheet-Display/Article/2197746/space-based-infrared-system/.]  [56: 56. Breaking Defense, “Here’s the Role That Space-Based Interceptors Will Play in Golden Dome”, Breaking Defense, 30 July 2025, https://breakingdefense.com/2025/07/heres-the-role-that-space-based-interceptors-will-play-in-golden-dome/.] 

While SDI was a promising initiative, the technology of the mid- to late-1980s and 1990s was not mature enough to advance the systems to the level needed for global or homeland defense. Compared with the SDI systems, many of these technologies today sit at TRLs of 8-9. President Reagan’s ideas gave the U.S. a baseline from which to build and accelerate missile defense programs to their current state. Like SDI, some of the components of Golden Dome are still lofty in theory, but with current space-based missile warning systems, along with the land and sea components, the baseline for today’s system is far more advanced than it was decades ago. 
Spacepower Theory
While the technology of Golden Dome is more advanced and mature than that of SDI, there are growing concerns about the potential of space weaponization. Michael O’Hanlon clearly delineates between militarization and weaponization in his understanding that while space is not weaponized, it is militarized.[endnoteRef:57]  According to his theory on space power, there is a fine line between increasing use of space for warfighting while slowing the weaponization of space—recognizing that space weaponization is likely imminent because the U.S. “will not realistically be able to continue its monopoly on the current array of space technologies.”[endnoteRef:58] O’Hanlon argues that the U.S. must understand the way in which great and emerging powers are moving in their own pursuit of space, but hastening the development of space weapons will present the U.S. with new issues by potentially starting a new arms race and reinforcing the unilateralist image of the U.S., “too quick to reach for the gun.”[endnoteRef:59] In developing Golden Dome, the U.S. must address concerns about the inherent offensive capabilities of some components, which may exacerbate the security dilemma Joan Johnson-Freese identifies. However, O’Hanlon’s theory is applicable in considering reconstitution on-orbit as a passive way of increasing U.S. warfighting capability.  This same issue was a consideration in the Reagan era, but the stakes are more considerable as countries proliferate nuclear weapons.   [57: 57. O’Hanlon, Michael, Neither Star Nor Sanctuary: Constraining the Military Uses of Space (Washington, D.C., United States: Brookings Institution Press, 2004), ix.]  [58: 58. Ibid., 121–22.]  [59: 59. Ibid., 121.] 

The architecture of the Golden Dome remains to be seen as policymakers and military leaders build it out and weigh the options for developing the system against the current architecture. Technology and baseline capabilities are more advanced and mature than they were in the 1980s and 1990s. However, there will still be technological, political, and budgetary concerns that must be addressed to ensure homeland defense. The U.S. has a wealth of lessons learned from SDI and other space programs over the decades to draw on and incorporate into the pursuit of the ultimate homeland defense initiative to protect against the ever-growing threat of nuclear attack. Given the significant investment in research, funding, testing, and development, on-orbit reconstitution should be considered to guarantee mission assurance for critical operations.  
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