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Summary

The X-37B OTV is a technology demonstrator and experimental vehicle which is likely used for testing new reusable space
launch vehicle technologies (such as guidance and thermal protection) and on-orbit testing of new sensor technologies and
satellite hardware for risk reduction. The X-37B has also been used to deploy small satellites. While it does have some capabil-
ity for orbital inspection, repair, and retrieval, it is unlikely to perform these functions given its limited payload bay and alti-
tude range. It has near-zero feasibility as an orbital weapons system for attacking targets on the ground.

Background

® X-37B is an experimental re-usable spaceplane, similar to the Shuttle but
much smaller, completely robotic, and using more advanced technologies.!

® X-37B is designed to be launched into space on top of a large rocket, stay
on orbit for months to years, and then re-enter and land on a runway. It
has thrusters for on-orbit maneuvering and de-orbit, but no engines
for powered flight in the air—it is a glider in the atmosphere.

® X-37B started life as a NASA program in 1999, but transferred to DARPA in
2004. DARPA transferred it to the USAF in 2006 after more budget issues.!

® Hobbyist tracking indicates the X-37B typically operates at an inclination of

38-54.5 degrees and an altitude of 285 to 400 km (180 to 250 mi).’ X-378. Image credit: U.S. Air Force

e The X-37B is an asset of the U.S. Air Force’s 3™ Space Experimentation Squadron, located at Schriever Air Force Base,
Colorado.? However, as of 2020, the USSF’s Space Delta 9 is responsible for its launch, on-orbit operations, and landing.*

X-37B Orbital Flight History

Vehicle Launch Date Launch Location Landing Date Landing Location Time on Orbit

OTV-1 Apr. 22,2010 Cape Canaveral, FL Dec. 3, 2010 Vandenberg Air Force Base, CA 224 days
OTV-2 Mar. 5, 2011 Cape Canaveral, FL June 16, 2012 Vandenberg Air Force Base, CA 469 days
OTV-3 Dec. 11, 2012 Cape Canaveral, FL Oct. 17,2014 Vandenberg Air Force Base, CA 675 days
oTV-4 May 20, 2015 Cape Canaveral, FL May 7, 2017 Kennedy Space Center, FL 718 days
OTV-5  Sep.7,2017 Cape Canaveral, FL Oct. 27,2019 Kennedy Space Center, FL 780 days

OTV-6  May 17, 2020 Cape Canaveral, FL Nov. 12, 2022 Kennedy Space Center, Fl 908 days

The sixth mission of the X-37B Orbital Test Vehicle (OTV-6) launched from Cape Canaveral, FL on May 17, 2020 and was
completed on November 12, 2022 with OTV-6 landing at Kennedy Space Center, FL.
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Debate Over Mission and Rationale for the X-37B Program

Official objectives of the X-37B program include "space experimentation, risk reduction and concept of operations development for
reusable space vehicle technologies."” However, some have questioned the official mission and this has led to speculation about
what the “real” mission may be, particularly by Russia and China, with some claiming that it is secretly an offensive weapons
platform. The actual activities indicate its mission is likely exactly what the Space Force claims it is.

Over the course of its six historical missions, the X-37B has served as a testbed for multiple technologies, including autonomous
orbital landing, advanced Hall Effect thrusters,® and oscillating heat pipes’ that have been used operationally in other programs.
The X-37B has also served as a research platform and hosted experiments on material exposure and degradation, space radiation
on seeds, and microwave power beaming. Multiple cubesats have also deployed on X-37B missions, although it is not always clear
if they were deployed as rideshares from the upper stage or from the payload bay of the X-37B itself. Finally, the X-37B’s orbit has
typically been in line with that of an imagery, surveillance, or reconnaissance (ISR) platform, such as repeating ground tracks and
low altitudes.

While there has been much speculation of the X-37B’s role for
interacting with other satellites on orbit or serving as a weapons
platform, there is no evidence to date of this occurring. To date, the X-
37B has never approached or rendezvoused with any other known
space object and generally orbits far below the vast majority of
operational satellites. Physics also limits its utility as a space-to-ground
weapon. The X-37B’s payload bay and available power are very limited.
Hyperkinetic weapons dropped from the bay would need to be
equipped with thrusters capable of performing a significant de-orbit
burn, which is unlikely given the available room. The X-37B itself re-
enters like the space shuttle landing at an estimated 200 mph (321
kph),” which means it travels in the atmosphere much slower than an
nuclear re-entry vehicle on a ballistic arc or a hyperkinetic weapon.
Thus it would need to carry conventional explosives to do any

Artist’s rendition of how the X-37B will deploy on orbit, including the

significant damage. The X-37B after re-entry would be a slow moving,
. . solar panels used for electrical power. Image credit: Boeing
not-very-maneuverable glide bomb, easy prey for any air defense

system along its path to the target.

OTV-6 features a new service module added to the aft of the spacecraft which gives it more room for payloads and experiments.®
One of these experiments is the satellite FalconSATS, built by students at the USAF academy.9 OTV-6 also tested an on-orbit power
beaming system (PRAM), that collects solar power and transforms it into a microwave beam.’® Russian sources claim that in
October 2021, OTV-6 released a small object that spent a day about 200 meters away from OTV-6 before moving away entirely."*
OTV-6 landed in November 2022 after spending 908 days in orbit, which is a new record for the X-37B."

Maneuverability of the X-37B

There has also been significant speculation over the maneuverability of the X-37B while on orbit. The X-37B does have onboard
thrusters that give it a large specific impulse, a measurement of a rocket engine’s efficiency, and the X-37B has raised and lowered
its orbit fairly often, particularly during OTV-3, OTV-4, and OTV-5, suggesting significant delta-v capability as well. Former Secretary
of the Air Force Heather Wilson publicly suggested that the X-37B could also dip down into the atmosphere and use its wings to
make unpredictable changes to its orbit." However, orbital positional data compiled by hobbyists show no such changes in orbit.

Transparency Concerns

Much of the speculation and consternation over the X-37B stems from the project’s secretive nature. The mission and activities of
the X-37B have long been classified, and the program’s budget is currently unknown. The U.S. military openly applauds the
program for being a significant success, but does not provide any information about its on-orbit activities. This may indicate they
are part of a covert intelligence program, but it may also indicate the testing of offensive technologies or capabilities.
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Secret Deployment of Satellites

The X-37B secretly deployed three small satellites during its fifth mission between 2017 and 2019. Although the Air Force stated
before launch that OTV-5 would deploy small satellites, it was unclear if they were rideshares deployed from the upper stage or

deployed from the X-37B payload bay itself."® The actual deployment time of the three satellites was not announced and is

still unknown. The three satellites were not included in the public satellite catalog maintained by the U.S. military until after OTV
-5 landed and the satellites had decayed from orbit. The United States has not provided any orbital positional information on
OTV-5 or the three small satellites it deployed. The United States reported OTV-5 to the United Nations in conformity with the
Convention on Registration of Objects Launched into Outer Space on September 17, 2018, one year after launch and on the
same timeline as past X-37B flights."* The U.S. registered the deployed satellites in 2020 after OTV-5 landed. This withholding
of information raises questions about U.S. commitment to international norms and transparency and confidence building
measures, as well as the purpose of these satellites.
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