
1  •  December 2024U.S. Co-orbital Anti-Satellite Testing

SUMMARY

The United States has conducted one co-orbital intercept test 
in 1986 with the Delta 180 experiment as part of the Strategic 
Defense Initiative Organization. The United States has 
conducted multiple tests of technologies for close approach 
and rendezvous in both LEO and GEO, along with tracking, 
targeting, and HTK intercept technologies that could lead to 
a co-orbital anti-satellite (ASAT) capability. These tests and 
demonstrations were conducted for other non-offensive 
missions, such as missile defense, on-orbit inspections, and 
satellite servicing, and the United States does not have an 
acknowledged program to develop co-orbital capabilities. 
However, the United States possesses the technological 
capability to develop a co-orbital capability in a short period 
of time if it chooses to.

CO-ORBITAL ASAT PROGRAMS

Co-orbital ASATs place an interceptor into orbit, which then maneuvers to alter its orbit to a trajectory 
that brings it close to a target. Co-orbital ASATs could maneuver to approach immediately after being 
placed into orbit or after remaining dormant for an extended period of time. They can try to damage or 
destroy their target by direct collision at hyper velocities, releasing a cloud of fragments that will collide 
with the target, using a robotic arm to damage or remove parts of a target satellite, or using electronic 
warfare or directed energy weapons at close range. Regardless of the technique used, co-orbital ASATs 
require onboard guidance, navigation, and control systems to identify and track a targeted space object 
and fine-tune its trajectory for proper interception. Although the United States has never had an officially 
recognized co-orbital ASAT program, it did test and develop many of the underlying technologies as part 
of its missile defense programs during the Cold War. Most notably, several of the technologies for space-
based midcourse ballistic missile intercept developed as part of the Strategic Defense Initiative (SDI) 
during the 1980s could have been used to intercept satellites as well.

Project SAINT

Project SAINT (also known as the Satellite Inspector Program) was a U.S. Air Force (USAF) effort to 
develop a system that could be used initially as a satellite inspector but eventually could be turned into 
a co-orbital ASAT weapon. The USAF developed initial ideas for three different concepts: one that was 
uncrewed and ground-launched, one that was uncrewed and air-launched, and a third that was crewed.1 
In 1960, the USAF pressed forward with a “satellite inspector” version of the program.2 The inspector 
concept called for the SAINT vehicle to be launched into orbit on an Atlas booster, after which it would 
match orbits with the target and use onboard television cameras and radars to inspect the target from as 
close as 50 feet. However, the USAF also hoped that a later version of the SAINT vehicle would include a 
kill mechanism, such as high-explosive rockets. The USAF planned for an initial set of four intercept tests 
beginning in 1963 and SAINT to be fully operational by the summer of 1967.3 However, lack of budget 
support and political concerns led to the program’s cancellation in 1962 before any on-orbit tests were 
conducted.
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Delta 180 Experiment

The United States conducted a successful co-orbital intercept as part of the Delta 180 experiment as part 
of SDI. The goal of the Delta 180 experiment was to better understand tracking, guidance, and control 
for a space intercept of an accelerating target.4 The experiment involved modifying the second stage of 
a Delta 2 (D2) rocket to carry a sophisticated tracking system that included radar, ultraviolet, visible, and 
infrared sensors. The payload consisted of a McDonnell Douglas Payload Assist System (PAS) platform 
combined with the warhead and seeker from a Phoenix air-to-air missile and Delta 2 rocket motors.

The Delta 180 experiment was launched from the Cape Canaveral Air Force Station on September 5, 1986. 
Two pieces, the D2 target and the PAS interceptor, were placed into a 220-km circular orbit. The PAS 
maneuvered to a separation distance of 200 km, and 90 minutes after launch, the D2 observed the launch 
of an Aries rocket from White Sands Missile Range. At 205 minutes after launch, the D2 and PAS both 
ignited their engines on an intercept course, colliding at a combined speed of nearly 3 km/s.5 Sixteen 
pieces of orbital debris from the collision were cataloged with apogees as high as 2,300 km. However, the 
low altitude of the intercept resulted in all pieces reentering the atmosphere within two months.6

CURRENT STATUS

While the United States has not had a fully structured co-orbital ASAT program, it has tested and 
developed many of the underlying technologies. These include multiple successful military robotic 
rendezvous and proximity operations (RPO), between satellites in both LEO and GEO, of sophisticated 
space situational awareness (SSA) capabilities for identifying, tracking, and targeting space objects. 
Examples of RPO missions include the 1990 Prowler satellite that maneuvered around the GEO region to 
inspect Russian satellites,7 the 2006 XSS-11 satellite that conducted RPO and inspections of LEO space 
objects,8 and the GEO Space Situational Awareness Program (GSSAP) satellites that are currently on orbit 
conducting inspections and surveillance in the GEO region.9
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