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Foreword

The United States stands at a critical juncture. The strategic environment is defined by the return of great power competition 
and the rapid proliferation of advanced military technologies that challenge long-held US advantages. China and Russia have 
invested heavily in systems designed to deny US forces access to key theaters and to strike their forward-deployed assets and 
allies with unprecedented speed.

The fielding of hundreds of hypersonic weapons by US adversaries represents a paradigm shift in modern warfare, creating a 
battlefield asymmetry that the United States cannot afford to ignore. This challenge demands more than incremental improve-
ments to the existing force; it requires a fundamental rethinking of the US strategy for deterrence and defense. During our time 
leading the US Air Force and US Army, we saw good progress against these objectives, but there is much more to be done.

That is why we have served as co-chairs of the Atlantic Council’s Hypersonic Capabilities Task Force. In its final report, the task 
force puts forth a clear-eyed assessment of this challenge and offers a comprehensive road map for action. The concept of 
integrated comprehensive layered defeat provides the strategic framework, and the imperative to field offensive hypersonic 
capabilities provides the critical tool. The recommendations outlined herein are actionable, urgent, and essential to ensuring the 
United States can meet the demands of this new era. Now is the time to act decisively to close the hypersonic gap and defend 
the nation’s interests for the future.

The Hon. Deborah Lee James

Twenty-third Secretary of the US Air Force

Co-chair, Hypersonic Capabilities Task Force

The Hon. Ryan McCarthy

Twenty-fourth Secretary of the US Army

Co-chair, Hypersonic Capabilities Task Force
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Executive summary

Potential US adversaries such as China and Russia are crea-
ting an increasingly contested anti-access/area-denial (A2/AD) 
environment, posing a severe challenge to US battlefield do-
minance on land, at sea, in the air, and in space. It is impera-
tive that the United States develop and field hypersonic strike 
weapons, in substantial numbers, as part of an integrated com-
prehensive layered defeat strategy that delivers left- and right-
of-launch defeat of each adversary A2/AD capability through 
integrated kinetic and nonkinetic effects to defeat vulnerable 
kill-chain elements. US hypersonic strike systems enable de-
livery of timely, survivable, left-of-launch kinetic effects from 
outside of an adversary’s defensive perimeter in a timescale 
of relevance and are essential to ensuring future US warfigh-
ting preeminence on a highly contested battlefield. It is also 
imperative that the United States aggressively pursue defense 
against adversary hypersonic strike systems to combat the 
growing number of such systems being fielded.

To address these hypersonic imperatives, it is essential that the 
US Department of Defense pursue and Congress fund: robust 
acquisition of the current generation of hypersonic weapons 

and counter-hypersonic interceptors; block upgrades to these 
systems to field advanced capability and significantly improve 
affordability; accelerated development of next-generation sys-
tems to achieve affordable capacity; technology maturation 
to increase capability and affordability for hypersonic strike 
weapons, hypersonic interceptors, and future reusable hy-
personic aircraft; critical workforce initiatives; expansion of the 
nation’s test infrastructure and modeling and simulation capa-
bilities to accelerate advanced concept development; robust 
long-range kill webs to allow for effective employment of hy-
personic capabilities; and cooperation with allies and partners 
to coproduce these weapons and interceptors and integrate 
them into whole-of-alliance defense strategies and plans.

Beyond closing the hypersonic missile gap, this report also re-
commends a dedicated effort to mature reusable hypersonic 
aircraft. These systems offer a transformational capability for 
persistent intelligence, surveillance, and reconnaissance (ISR) 
and responsive strike missions in highly contested environ-
ments, ensuring enduring US leadership in the next genera-
tion of warfare.
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The hypersonic imperative

1.	 For more on these and other military capabilities in the context of the Chinese People’s Liberation Army, see: “Military and Se-
curity Developments Involving the People’s Republic of China,” US Department of Defense (DOW), 2024, 80–100, https://media.
defense.gov/2024/Dec/18/2003615520/-1/-1/0/MILITARY-AND-SECURITY-DEVELOPMENTS-INVOLVING-THE-PEOPLES-REPU-
BLIC-OF-CHINA-2024.PDF.

Any future US battle against a great power rival, and particular-
ly against the People’s Republic of China (PRC) in the Indo-Pa-
cific theater and the Russian Federation in the European thea-
ter, will be fought in a highly contested environment where 
US battlefield dominance will be challenged in each of the 
warfighting domains: land, air, sea, and space. This challenge 
will come in the form of the A2/AD warfighting-capability areas 
described below:

1.	 Large numbers of high-speed strike systems, such as bal-
listic missiles, supersonic missiles, and hypersonic missiles, 
along with many more conventional subsonic uncrewed 
aerial vehicles and cruise missiles. These threats will place 
at risk US, allied, and partner forward land bases and car-
rier-based sea bases.

2.	 Increasingly sophisticated air and missile defense systems 
designed to prohibit penetration of US strike aircraft and 
defeat traditional strike weapons.

3.	 Terrestrial and spaced-based antisatellite systems that will 
challenge the space-based elements of US and allied ISR 
capabilities and the space portions of US kill chains.

4.	 Fifth-generation fighters armed with air-to-air missiles with 
very long ranges that will challenge US air superiority.

5.	 Land, maritime, and air-launched antiship and antisubma-
rine capabilities that will challenge US maritime dominance.

6.	 Nonkinetic disrupters, including laser and high-powered 
microwave systems, cyberattack capabilities, and electro-
magnetic (EM) spectrum jamming and spoofing, which will 
challenge all elements of the US offensive and defensive 
capability suite.1

7.	 These systems create what is oftentimes referred to as an 
A2/AD strategy that proliferates and integrates these high-
end systems, at extended range, in a way that is designed 
to defeat traditional US warfighting capability, including tradi-
tional strike weapon systems. (See figures 1 and 2.)

Defining the challenge
The combination of adversary offensive and defensive ca-
pabilities described above create a highly contested envi-
ronment that has the potential to severely degrade the US 
ability to maintain battlefield dominance. Addressing these 

Fig. 1: Notional depiction of Russian A2/AD strategy in European theater

https://media.defense.gov/2024/Dec/18/2003615520/-1/-1/0/MILITARY-AND-SECURITY-DEVELOPMENTS-INVOLVING-THE-PEOPLES-REPUBLIC-OF-CHINA-2024.PDF
https://media.defense.gov/2024/Dec/18/2003615520/-1/-1/0/MILITARY-AND-SECURITY-DEVELOPMENTS-INVOLVING-THE-PEOPLES-REPUBLIC-OF-CHINA-2024.PDF
https://media.defense.gov/2024/Dec/18/2003615520/-1/-1/0/MILITARY-AND-SECURITY-DEVELOPMENTS-INVOLVING-THE-PEOPLES-REPUBLIC-OF-CHINA-2024.PDF
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challenges requires an integrated comprehensive layered de-
feat (ICLD) strategy. (See figure 3.)

ICLD involves breaking the needed US capability space into 
four quadrants that include left- and right-of-launch defeat (i.e., 
before and after launch) of each adversary A2/AD capability, 
and aggressive use of kinetic and nonkinetic defeat mecha-
nisms (in both phases) to attack and disable vulnerable ele-
ments of each respective kill chain. Effective integration of the 
ICLD warfighting capability requires a dedicated battle mana-
gement system working to optimize employment across all 
four capability elements. High-priority targets should be iden-
tified based on the specific strategy and mission plan being 
employed. This strategy should be applied to each element of 
the adversary’s A2/AD environment.

2.	 Lockheed Martin, a sponsor of this task force and a client of the lead author’s consultancy, produces THAAD, the Aegis Combat 
System, and the NGI. RTX, a sponsor of this task force, produces the Patriot system.

Take, for example, the mission to defeat the adversary’s 
strike missile capability described in the A2/AD capability 
area above. The missile defense modality that gets the most 
attention is kinetic intercept of an incoming missile by a mis-
sile defense system, such as the Terminal High-Altitude Area 
Defense (THAAD), Patriot, and Aegis ballistic missile defense 
(BMD) for theater defense, or the Ground-based Midcourse 
Defense (GMD) system, with the Ground-Based Interceptor 
(GBI) or eventually the Next-Generation Interceptor (NGI), for 
defeating nuclear-armed intercontinental ballistic missiles.2 
These systems consist of an integrated network of sensors, 
command-and-control elements, and interceptors required 
to perform the detect, control, and engage functions neces-
sary to defeat incoming missiles. While US kinetic, postlaunch 
missile defeat capability is significant and necessary, it is not 
sufficient, due to challenges associated with overwhelming 

Fig. 2: Notional depiction of Chinese A2/AD strategy in the Pacific theater
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numbers, sophisticated tactics, and advanced threats such as 
hypersonic missiles. These challenges can reduce the effec-
tiveness of each element of the defensive fire-control loop 
and make defense against a capable adversary very chal-
lenging, at best. It therefore becomes essential that the other 
three elements of the ICLD construct, namely, right-of-launch 
nonkinetic defeat mechanisms and left-of-launch kinetic and 
nonkinetic defeat mechanisms, be brought to the fight and 
integrated to ensure maximum probability of an effective de-
fense. This necessity applies across all six of the A2/AD target 
areas described above.

While integrated employment of kinetic and nonkinetic options 
will maximize the effectiveness of postlaunch missile defense 
systems, a capable and determined adversary can overwhelm 
a defensive system with numbers and tactics. Therefore, maxi-
mum effort must be applied to defeating adversary capability 
before launch. In other words, an effective defense requires a 
good offense to deny and degrade the adversary’s ability to 
employ its A2/AD-enabling systems.

For left-of-launch nonkinetic attack, the objectives are to de-
grade and/or disable foundational elements of the adversary’s 
prelaunch kill chain. These include degrading the adversary’s 
ability to detect and geolocate US targets and to communi-
cate that targeting information to its respective launch assets 
to help prevent launch. Additionally, attacks on the adversary 
command-and-control infrastructure would also be an effec-
tive means of prelaunch nonkinetic attack.

Even with the other three elements of the ICLD construct, left-
of-launch kinetic strike remains an essential component of an 
effective ICLD construct by enabling the prelaunch physical 
destruction of required system elements, thereby limiting the 
number of threats that must be defeated after launch. While 
the United States has traditionally used subsonic strike capabi-
lities on a battlefield where the timescale of relevance is mea-
sured in hours and days, the effectiveness of these systems 
is severely degraded by today’s peer adversaries that can 
deploy both high-speed systems to dramatically compress 
the battlefield timescale and high-end defensive systems to 
create a highly contested airspace out to an increasingly long 
range. On such a battlefield, traditional US long-range strike 
capabilities are simply insufficient to adequately perform the 
kinetic strike element of ICLD to achieve left-of-launch defeat 
of time-critical elements of adversary A2/AD capabilities, due 
to insufficient speed of action at meaningful range and poor 
survivability. This deficiency greatly jeopardizes the US ability 
to achieve and maintain battlefield dominance, creating the 
imperative to field hypersonic strike weapons in meaningful 
numbers. Once fielded, hypersonic weapons will better en-
able and then complement more traditional strike capabilities, 
providing a significant force multiplier.

To fully appreciate the growing asymmetry and the imperative 
to accelerate the fielding of US hypersonic systems, it is im-
portant to understand some of the key challenges and assess 
the relative status of US hypersonic capability versus China 
and Russia.

Pre-Launch Launch Post-Launch

Kinetic

Subsonic cruise 
missiles
short-to-long range, 
land-, air-, and sea-
based

Integrating C2ISR

Nonkinetic
ISR jamming
Comms jamming
Cyberattack

Kinetic

Boost-ascent, mid-course,  
and terminal interceptors
land-, air-, and sea-based, kinetic energy 
or blast-fragmentation warheads

Nonkinetic
Seeker jamming
Comms jamming
High energy laser defense
High power microwave defense

Hypersonic 
missiles
cruise and boost-glide, 
land-, air-, and sea-
based

Fig. 3: Example system elements for ICLD capability to fight within a timescale of relevance
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Defining the challenge
Hypersonic strike systems provide a unique combination of 
range, speed, survivability, and maneuverability to deliver 
lethal kinetic effects to defeat a wide range of critical tar-
gets in a highly contested environment and within a battle-
field timescale of relevance. An aggressive transition to, and 
fielding of, hypersonic strike capabilities in meaningful num-
bers is essential to enable US forces to fight in the increasingly 
compressed timescale being dictated by adversaries’ fielding 
of high-speed strike systems. The importance of being able to 
eliminate such an asymmetry between the United States and 
China was highlighted by then-nominee for Secretary of De-
fense Pete Hegseth when he stated that the Chinese People’s 
Liberation Army Rocket Forces can launch a strike from the 
Chinese mainland on US carriers located in the Pacific theater 
within twenty minutes.3 This statement reflects the fact that 
China has fielded a large number of medium- and intermedi-
ate-range ballistic and hypersonic glide weapons designed to 
carry out high-speed attacks of US and allied forward land and 
sea bases in the first and second island chain. In both China 
and Russia, traditional intercontinental nuclear ballistic missiles 
are being augmented by hypersonic systems being devel-
oped, and in some cases fielded, that place the US homeland 
more at risk. The adversary’s fielding of these weapons dra-
matically compresses the timescale of any future battle and 
creates uncertainty that may affect US decision calculus. With-
out the US fielding of similarly capable systems, a dangerous 
asymmetry will persist that will dramatically affect the United 
States’ deterrence posture. This battlefield asymmetry must be 
addressed with a dedicated and accelerated effort to field US 
hypersonic strike capabilities to enable success on the tactical 
battlefield, enhance the effectiveness of the US nuclear deter-

3.	 Shawn Ryan, host, Shawn Ryan Show, podcast, episode 143, “Pete Hegseth-Secretary of Defense Nominee,” November 7, 2024, 
https://podcasts.apple.com/us/podcast/143-pete-hegseth-secretary-of-defense-nominee/id1492492083?i=1000676048381.

4.	 “Nuclear Challenges: The Growing Capabilities of Strategic Competitors and Regional Rivals,” US Defense Intelligence Agency, 
Advanced Capabilities series, 2024, 10–16, https://www.dia.mil/Portals/110/Images/News/Military_Powers_Publications/Nuclear_
Challenges_2024.pdf.

rent, and provide another rung on the escalation ladder prior 
to the use of nuclear weapons.

The target sets that define the needed hypersonic strike ca-
pabilities for this essential capability include key terrestrial 
elements of the adversary A2/AD capability areas (described 
above) such as: the long-range, high-speed strike systems that 
threaten US forward land, sea, and air bases; integrated air 
and missile defense launch complexes; terrestrial sites that 
support adversary kill chains (specifically, command, control, 
communications, cyber, intelligence, surveillance, reconnais-
sance, and targeting [C4ISR&T] nodes); terrestrial components 
of adversary anti-space capabilities; and other high-value, 
time-critical, and heavily defended targets. The number of tar-
gets that will require hypersonic strike missile allocation early 
in a war is significant, making it imperative to not only develop 
survivable, long-range hypersonic strike capabilities, but also 
to field that capability in significant numbers. This translates 
into the need to create and fund a family of affordable hyper-
sonic systems supported by a robust and properly incentiv-
ized industrial base to deliver affordable hypersonic capacity.

Adversary hypersonic strike capability
The current gap in high-speed and hypersonic capability is 
significant and growing rapidly. Russia and China have both 
aggressively developed and fielded hypersonic strike capa-
bilities. Russia has fielded the Kinzhal air-launched ballistic 
missile that has been used against Ukraine. Moscow also has 
fielded the Tsirkon ship-launched hypersonic strike missile 
and a new intermediate-range, multiple independent reentry 
vehicle-equipped ballistic missile with a conventional war-
head, also used in Ukraine. Perhaps most notably, Russia has 
fielded the Avangard intercontinental missile with a hyperson-
ic glide vehicle carrying a nuclear warhead that threatens the 
US homeland.4 (See figure 4.)

Fig. 4: Fielded Russian hypersonic strike capabilities. From left to right: The 3M22 Zirkon missile launched from the Admiral Golovko, 
an Admiral Gorshkov-class frigate of the Russian Navy. The UR-100UTTKh ICBM launched from the Dombarovsky Air Base carrying 
the Avangard. A Kh-47M2 Kinzhal being carried by a Mikoyan MiG-31K interceptor

The 3M22 Tsirkon missile. (Russian Ministry 
of Defense)

The Kh-47M2 Kinzhal. (kremlin.ru)The Avangard (Russian Ministry of Defense)
Russia on Dec 31 test-fired around 10 Tsirkon (Zircon)
hypersonic cruise missiles. (File photo: Reuters)

Depiction of Russian Avangard hypersonic glide vehicle
carrying a nuclear payload to intercontinental ranges

MiG-31K fighter jet armed with a Kinzhal missile
(wikipedia.org)© RBC-Ukraine

Tsirkon Avangard Kinzhal

https://podcasts.apple.com/us/podcast/143-pete-hegseth-secretary-of-defense-nominee/id1492492083?i=1000676048381
https://www.dia.mil/Portals/110/Images/News/Military_Powers_Publications/Nuclear_Challenges_2024.pdf
https://www.dia.mil/Portals/110/Images/News/Military_Powers_Publications/Nuclear_Challenges_2024.pdf
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China has fielded numerous short-, medium-, and intermedi-
ate-range high-speed strike systems including ballistic mis-
siles, ballistic missiles with maneuvering reentry vehicles, and 
hypersonic glide vehicles that can target US and allied land 
bases in the first and second island chains as well as US aircraft 
carrier sea bases at extended range. These systems include, 
among others, the DF-17, the DF-21 family of missiles, and the 
DF-26 family of missiles. (See figure 5.) The recent PRC military 
parade displayed supersonic and hypersonic cruise missiles. 
Additionally, Beijing has demonstrated and is on the path to 
fielding global-range strike systems, as shown by the PRC’s 
nuclear modernization efforts coupled with a fractional orbital 
system that was flight tested in 2021.5

Russia and China have fielded many hundreds of high-speed 
strike systems that today pose a dramatic threat to forward 
land and sea bases as well as to the US homeland. Beyond 
Russia and China, there have also been numerous media re-
ports that indicate the likely development and deployment of 
hypersonic systems in North Korea and Iran, among others.6 
The asymmetry created by the tactical employment of these 
systems by nonpeer adversaries is likely not as much of a crit-
ical issue given their lack of other key capabilities across the 
battlefield landscape, but they still pose a clear and present 
threat to US forward presence and to US allies—and the po-
tential for future nuclear versions could be catastrophic.

US hypersonic capability
The United States, which for years had a lead in research re-
lated to hypersonic technologies, has been late in recognizing 

5.	 “Military and Security Developments,” US DOW.
6.	 “Ballistic and Cruise Missile Threat,” Defense Intelligence Ballistic Missile Analysis Committee and National Air and Space In-

telligence Center, 2020, 14–30, https://media.defense.gov/2021/Jan/11/2002563190/-1/-1/1/2020%20BALLISTIC%20AND%20
CRUISE%20MISSILE%20THREAT_FINAL_2OCT_REDUCEDFILE.PDF.

7.	 Michael E. White, “The Hypersonic Imperative,” Atlantic Council, March 2025, https://www.atlanticcouncil.org/content-series/
strategic-insights-memos/the-hypersonic-imperative/.

8.	 Lockheed Martin, a sponsor of this task force and a client of the lead author’s consultancy, is the prime systems integrator for the 
LRHW and CPS. Andrew Feickert, “The US Army’s Long-Range Hypersonic Weapon (LRHW): Dark Eagle,” Congressional Research 
Service, April 24, 2025, https://www.congress.gov/crs_external_products/IF/PDF/IF11991/IF11991.33.pdf.

9.	 Lockheed Martin, a sponsor of this task force and a client of the lead author’s consultancy, is the prime contractor for the ARRW. 
“AGM-183A Air-Launched Rapid Response Weapon (ARRW),” Office of the Director of Operational Test and Evaluation, 2024, 
295–297, https://www.dote.osd.mil/Portals/97/pub/reports/FY2024/af/2024arrw.pdf?ver=3fXxXiEv-GcV0EYPvwE6qQ%3d%3d.

and embracing the military significance of hypersonic systems, 
which coupled with rapid advancements by US adversaries 
has created an asymmetry that is growing and that has the 
potential to jeopardize future US and allied deterrence and 
battlefield dominance. With an eye toward addressing that 
asymmetry, there has been good progress in the United States 
over the past seven years or so relative to developing a family 
of first-generation hypersonic strike systems for air, land, and 
sea launch.7 (See figure 6.) However, it is important to note that 
these systems are just now getting to the point of being ready 
for fielding.

The Army and Navy have worked to develop a common hy-
personic missile that can deliver a hypersonic glide body 
with a conventional warhead that will be able to strike critical 
targets that are on the order of 1,700 miles downrange in a 
matter of minutes. That capability is now ready for fielding by 
the Army as the Long-Range Hypersonic Weapon (LRHW), aka 
Dark Eagle. The plan is for that same missile to be fielded as 
the Navy’s Conventional Prompt Strike (CPS) weapon on Zum-
walt-class destroyers and then on Virginia-class submarines.8

The Air Force developed a long-range strike system called 
the Air-Launched Rapid Response Weapon (ARRW), based on 
the joint Defense Advanced Research Projects Agency and 
Air Force Tactical Boost Glide program. The integrated ARRW 
weapon system capability was demonstrated in a successful 
flight demonstration program that culminated in 2024.9 That 
system delivers survivable, lethal effects many hundreds of 
miles downrange in minutes. The Air Force completed devel-

Fig. 5: Fielded Chinese hypersonic strike capabilities. From left to right: DF-26 ballistic missile for long range maritime and 
land attack missions, DF-21D anti-ship ballistic missile, DF-17 intermediate-range hypersonic glide weapon

The DF-26. (Wikimedia) The DF-21D anti-ship ballistic missile. 
(Wikimedia)

The DF-17 intermediate-range hypersonic glide 
weapon. (Wikimedia)

https://media.defense.gov/2021/Jan/11/2002563190/-1/-1/1/2020%20BALLISTIC%20AND%20CRUISE%20MISSILE%20THREAT_FINAL_2OCT_REDUCEDFILE.PDF
https://media.defense.gov/2021/Jan/11/2002563190/-1/-1/1/2020%20BALLISTIC%20AND%20CRUISE%20MISSILE%20THREAT_FINAL_2OCT_REDUCEDFILE.PDF
https://www.atlanticcouncil.org/content-series/strategic-insights-memos/the-hypersonic-imperative/
https://www.atlanticcouncil.org/content-series/strategic-insights-memos/the-hypersonic-imperative/
https://www.congress.gov/crs_external_products/IF/PDF/IF11991/IF11991.33.pdf
https://www.dote.osd.mil/Portals/97/pub/reports/FY2024/af/2024arrw.pdf?ver=3fXxXiEv-GcV0EYPvwE6qQ%3d%3d
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opment of ARRW in 2024 but decided not to field ARRW when 
it was ready. The new administration has included funding for 
ARRW procurement and fielding in President Donald Trump’s 
Fiscal Year 2026 budget request.

The Air Force has continued to allocate funding to develop an 
air-launched Hypersonic Attack Cruise Missile (HACM) capabil-
ity.10 Air-launched, lower-cost hypersonic cruise missiles are an 
important element of the hypersonic strike portfolio because 
they are more affordable, smaller, and can be fielded in signif-
icant numbers on a wide variety of aircraft. 

In addition to the significant progress being made in US devel-
opment efforts for this family of first-generation strike weapons, 
there are numerous other key efforts of note. There has been 
significant additional funding allocated to the Test Resources 
Management Center (TRMC) in the Office of the Secretary of 
Defense (OSD) to bolster and energize the nation’s hyperson-
ic test and evaluation enterprise and enhance capability and 
throughput for ground and flight test.11 There also has been 
additional OSD funding allocated to bolster the hypersonic in-
dustrial base, with presidential determinations signed for mu-
nitions, high-temperature materials, propulsion, and guidance 
and navigation.12 The Joint Hypersonic Transition Office (JHTO) 

10.	 RTX, a sponsor of this task force, is the prime contractor for HACM.
11.	 “Department of Defense Demonstrates Reusability of Hypersonic Test Vehicle,” US Department of Defense Test Resource Mana-

gement Center, May 5, 2025, https://www.defense.gov/News/Releases/Release/Article/4174167/department-of-defense-demons-
trates-reusability-of-hypersonic-test-vehicle/.

12.	 Presidential determinations “resolve that certain provisions of law are or are not in the national interest,” according to the law 
library research guide of The George Washington University’s Jacob Burns Law Library, accessed September 16, 2025. “DOD 
Strengthens Supply Chains for Hypersonic and Strategic Systems,” Office of the Assistant Secretary of Defense for Industrial Base 
Policy, April 28, 2023, https://www.defense.gov/News/Releases/Release/Article/3377605/DOW-strengthens-supply-chains-for-hy-
personic-and-strategic-systems/.

13.	 The University Consortium for Applied Hypersonics has hundreds of universities, research centers, and industry partners as 
members, listed here: https://hypersonics.tamu.edu/affiliate-members/, including some sponsors of this task force and clients 
of the lead author’s consultancy. “Annual Hypersonics Consortium Offers University Partnerships and Student Networking Op-
portunities,” US Department of Defense Under Secretary of Research and Engineering, April 19, 2024, https://www.cto.mil/news/
annual-hypersonics-consortium/.

is making investments in the University Consortium for Applied 
Hypersonics to help prepare the next-generation workforce 
and is accelerating the transition of advanced technologies.13 
There has also been significant private capital funding allocat-
ed to establish a cadre of small companies to augment the 
traditional defense industrial base addressing some of the key 
hypersonic challenges, such as enabling a much more rapid 
flight test cadence to accelerate learning and development.

With all that said, the United States continues to face a growing 
battlefield asymmetry in fielded hypersonic and high-speed 
weapon systems that jeopardizes US deterrence effective-
ness and threatens to degrade or eliminate US battlefield do-
minance in all warfighting domains. The United States must 
move more aggressively to close the gap by fielding hyperso-
nic weapon capabilities in quantities sufficient to ensure that 
such an asymmetry does not stand.

Meeting the imperative
The gap in high-speed and hypersonic systems has resulted 
in major implications for the US ability to deter and, if neces-
sary, prevail on the battlefield. The capability gap is magnified 
by the aggressive deployment of the broader A2/AD strategy 

The AGM-183A Air-launched Rapid response 
Weapon Instrumented Measurement Vehicle 2. 
(Giancarlo Casem for the US Air Force)

A Hypersonic Attack Cruise Missile,. (Lindsey 
Iniguez for the US Air Force)

Long Range Hypersonic Weapon Transporter 
Erector Launchers. (Ryan DeBooy/David Kim 
for the US Army)

Fig. 6: First-generation US hypersonic strike capabilities. From left to right: A B-52H Stratofortress aircraft conducting a 
captive-carry flight test of the AGM-183A Air-launched Rapid Response Weapon Instrumented Measurement Vehicle 2 at the 
Point Mugu Sea Range off the Southern California coast. Long Range Hypersonic Weapon Transporter Erector Launchers 
assigned to Bravo Battery, 5th Battalion, 3rd Field Artillery, Long Range Fires Battalion, 1st Multi-Domain Task Force, partici-
pating in exercise Bamboo Eagle 24-3 on Nellis Air Force Base, Nev., Aug. 2, 2024, A US Air Force photo offers a sneak peek 
of the Hypersonic Attack Cruise Missile. 

https://www.defense.gov/News/Releases/Release/Article/4174167/department-of-defense-demonstrates-reusability-of-hypersonic-test-vehicle/
https://www.defense.gov/News/Releases/Release/Article/4174167/department-of-defense-demonstrates-reusability-of-hypersonic-test-vehicle/
https://www.defense.gov/News/Releases/Release/Article/3377605/DOD-strengthens-supply-chains-for-hypersonic-and-strategic-systems/
https://www.defense.gov/News/Releases/Release/Article/3377605/DOD-strengthens-supply-chains-for-hypersonic-and-strategic-systems/
https://hypersonics.tamu.edu/affiliate-members/
https://www.cto.mil/news/annual-hypersonics-consortium/
https://www.cto.mil/news/annual-hypersonics-consortium/
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discussed earlier and the highly contested warfighting envi-
ronment being established by US adversaries across all warfi-
ghting domains. It is imperative that the gap between the hy-
personic capability needed to defeat critical adversary A2/AD 
capability and the current US trajectory for fielding offensive 
and defensive systems be aggressively closed. Addressing 
this imperative is essential to ensuring that the United States 
can operate in a battlefield timescale of relevance while also 
addressing the highly contested environment that has been 
created across all battlefield domains. Fielding hypersonic 
strike systems in significant numbers is essential to enabling 
defeat of the rapidly increasing set of heavily defended, 
time-critical targets that simply cannot be addressed with the 
US military’s legacy set of subsonic strike weapons.

It is important to appreciate that the imperative to field hyperso-
nic strike capability does not replace the need for more tradi-
tional US weapons. Quite to the contrary, hypersonic weapons 
are essential to enabling the United States and its allies to fully 
leverage their traditional capabilities by defeating high-end ad-
versary systems early in a conflict and “decontesting” the battle-
field environment. Therefore, the near-term gap that exists and 
continues to grow is in the ability to field the number and types 
of weapons necessary to defeat the heavily defended, time-cri-
tical target set that the adversary has employed to challenge US 
battlefield dominance on land, at sea, in the air, and in space. 
Looking beyond this immediate need, reusable hypersonic air-
craft present an opportunity to achieve this decontesting effect 
with greater persistence and flexibility. A reusable platform can 
conduct ISR missions to locate and track mobile targets, a cri-
tical enabler for the entire strike complex, and then execute or 
coordinate a strike itself, providing a rapid sensor-to-shooter ca-
pability that expendable missiles alone cannot.

Remaining challenges
While there has been good progress on developing the first 
generation of US hypersonic systems, there are still significant 
challenges that remain to accelerate fielding of US capability 
in the numbers necessary to address adversary A2/AD capa-
bilities. Most important among those challenges is affordabi-
lity. Current systems being fielded by the United States are 
based on accelerated prototype designs transitioned to a pro-
duction environment. The system designs were not optimized 
for affordability and high-rate production and, as such, initial 
units are more expensive than traditional strike weapons that 
have been in production for years or decades. The cost will 
come down as the production rate increases, but the services 
must prioritize production at cost-efficient rates and institute 

14.	 While a “kill chain” refers to a linear progression of systems from sensing to effecting a target, the more contemporary “kill web” 
approach builds in redundancy by linking together many nodes to achieve the desired effect.

15.	 For recent Atlantic Council work on accelerating the adoption of defense innovation and software-defined capabilities, see: 
Whitney M. McNamara et al., Commission on Defense Innovation Adoption: Final Report, Atlantic Council, January 16, 2024, 
https://www.atlanticcouncil.org/in-depth-research-reports/report/atlantic-council-commission-on-defense-innovation-adoption/;  
and Whitney M. McNamara, Peter Modigliani, and Tate Nurkin, Commission on Software-Defined Warfare: Final Report, Atlantic 
Council, March 27, 2025, https://www.atlanticcouncil.org/in-depth-research-reports/report/atlantic-council-commission-on-sof-
tware-defined-warfare/.

cost-reduction initiatives to ensure the United States can affor-
dably field the necessary capacity in the near term.

The United States must ensure that the warfighter is equipped 
to fully leverage the fielding of the hypersonic strike capabil-
ities. As they are fielded, there must also be a high-priority 
effort to integrate hypersonic strike capability into US deter-
rence strategies and war plans for future conflicts. In so doing, 
DOD planners must include a focus on diverse platform inte-
gration, production in meaningful numbers, war plan utilization 
strategies, and, perhaps most importantly, development and 
implementation of a robust and effective long-range kill web.14

A critical challenge that must be overcome to close the ca-
pability gap is the inherent bias by the services, and some 
in OSD, toward next-generation air, land, and sea platforms 
at the expense of weapon quantity and capability. Each ser-
vice has historically prioritized funding for development of 
next-generation platforms that have grown increasingly more 
complex and expensive due to the need to operate in an 
ever more contested environment, and they are almost al-
ways years late and billions of dollars over budget. As a re-
sult, weapons programs have consistently been bill-payers 
for platform priorities and overruns.

Nothing will be possible without an energized and expanded 
industrial base that embraces speed of development, afford-
ability, and innovation across the portfolio. The current indus-
trial base is simply not equipped or incentivized to innovate, 
design, and build hypersonic weapons to achieve affordable 
capacity. There must be a dramatic shift in perspective to em-
brace a model that is much more like the automobile, commer-
cial aerospace, and commercial space-access industries than 
the traditional defense contractor business model. New and 
innovative contracting incentives should be created through 
collaboration between the government and industry to moti-
vate the industry behavior essential to national success (i.e., 
rapid, on-time delivery of highly capable systems at or below 
clearly defined cost objectives). Investments in the hypersonic 
industrial base necessary to address this deficiency can come 
in the form of Defense Production Act Title III investments, In-
novation Capability and Modernization (ICAM) program and 
Industrial Base Analysis and Sustainment (IBAS) program in-
vestments, and Manufacturing Technology (ManTech) program 
investments.15 However, these investments should be targeted 
to new and innovative ways of achieving affordable capacity 
for hypersonic systems and should not be used to simply build 
up traditional industry to do more of the same.

https://www.atlanticcouncil.org/in-depth-research-reports/report/atlantic-council-commission-on-defense-innovation-adoption/
https://www.atlanticcouncil.org/in-depth-research-reports/report/atlantic-council-commission-on-software-defined-warfare/
https://www.atlanticcouncil.org/in-depth-research-reports/report/atlantic-council-commission-on-software-defined-warfare/
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A call for action

The DOD and Congress can, and should, take numerous ad-
ditional actions to rapidly and efficiently field warfighting ca-
pability based on hypersonic strike systems, and to bolster 
capabilities for defense against rapidly proliferating adversary 
hypersonic strike and, more broadly, growing A2/AD capabili-
ties. Recommended actions include the following.

1. Create a munitions czar to oversee weapons 
development and procurement
Problem statement
The US military services are platform-centric, with weapon 
programs often having lower priority than development and 
procurement of current and next-generation platforms. These 
platforms are notoriously expensive, with delays measured 
in years and consistent cost overruns totaling billions of dol-
lars. Services historically defund weapons programs to pay 
for these overruns, while also slow-rolling advanced weapons 
activities that might in any way compete politically with the ad-
vanced platform budget allocations.

Recommendation
The DOD should create a direct reporting program manager 
(DRPM) for weapons, a “weapons czar,” reporting directly to 
the deputy secretary of defense, and elevate the principal 
director for hypersonics to be a direct report to that DRPM, 
with responsibility and authority for defining the vision, strate-

gy, and execution plans for all high-speed weapons programs, 
including defense against adversary high-speed weapons, 
in close coordination with the DRPM handling the proposed 
“Golden Dome” missile shield. The weapons czar should have 
authority over advanced weapon budget allocations and be 
held accountable for program execution.

2. Aggressively field and evolve first-genera-
tion hypersonic systems
Problem statement
The United States has made good progress developing its first 
generation of hypersonic strike weapons. However, fielding 
has been delayed by technical challenges, budget battles, 
and shifting priorities, while adversaries continue to expand 
their arsenals. These initial systems, designed as accelerated 
prototypes, are also not yet optimized for affordability or high-
rate production.

Recommendation
The DOD and Congress should ensure stable funding and prio-
rity to aggressively field first-generation hypersonic weapons 
across air, land, and sea launch platforms at the earliest possible 
dates, and fully equip units at levels consistent with the DOW’s 
analysis of warfighting needs. The DOD must work with indus-
try to drive down costs as production rates increase. A block-
upgrade strategy should be implemented for each system to 

AGM-183A Air-launched Rapid Response Weapon Instrumented Measurement Vehicle 1 as it is loaded under the wing of a B-52H Stratofortress 
(Air Force photo by Giancarlo Casem)
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rapidly insert advanced capabilities and enhance affordability, 
allowing them to service a broader set of targets and be pro-
cured and fielded in the necessary numbers.

3. Prioritize next-generation hypersonic sys-
tems designed for affordable capacity
Problem statement
While first-generation systems are critical for closing the imme-
diate capability gap that adversaries have opened regarding 
expendable hypersonic missiles, the initial cost of first-gene-
ration US systems will limit the capacity that the United States 
can affordably field. To counter the sheer number of targets 
presented by the A2/AD strategies of peer adversaries, the 
United States requires a next-generation family of long-range, 
high-speed strike systems designed from the outset for affor-
dable, high-rate production and broad launch-platform compa-
tibility. The current industrial base is not structured or incenti-
vized for this kind of rapid, cost-effective innovation.

At the same time, focusing solely on mirroring adversaries’ 
approach surrenders the strategic initiative. An opportunity 
remains to lead in the next transformational capability: reu-
sable hypersonic aircraft for responsive ISR and strike mis-
sions. As space becomes increasingly contested, hypersonic 

aircraft could decisively counter adversary A2/AD strategies 
by enabling persistent, survivable operations from within 
contested zones.

Recommendation
The DOD should robustly fund two distinct but complementary 
lines of effort for affordable capacity:

h.	 Next-generation expendable missiles: Pursue a family of 
lower-cost, high-capacity missiles for affordable capa-
city designed to service a broad set of A2/AD targets. 
This should be done through competitive programs that 
incentivize traditional companies to deliver affordable 
capacity, and inspire new and innovative companies, 
including nontraditional commercial firms, to compete 
against the traditional defense industrial base.  These 
programs should set firm cost requirements and a trade 
space of performance objectives, with the goal of achie-
ving optimal affordability. High-capacity designs must be 
integrated with air, land, and sea launch platforms that 
allow for delivery of high-capacity effects on a highly 
contested battlefield.

i.	 Foundational reusable aircraft programs: Aggressively 
fund technology maturation and demonstrator programs 

US Army LHRW travels to Resolute Hunter Exercise (US Army photo by Capt. Ryan DeBooy)
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for reusable hypersonic aircraft. While the initial invest-
ment is higher, these platforms offer the prospect of signi-
ficantly lower cost per sortie for persistent ISR and strike 
missions over their lifecycle, representing the most viable 
path to truly affordable and sustainable capacity. Afforda-
bility must be a key driver to the design process at the 
earliest stages of this effort.

4. Mandate and resource an ICLD strategy
Problem statement
Fielding offensive hypersonic weapons is only one part of the 
solution to defeating complex A2/AD environments created 
by adversaries. Battlefield dominance will require both an 
architecture and approach that is holistic. Relying solely on 
postlaunch kinetic interceptors (like Patriot or THAAD) is insuf-
ficient due to challenges of overwhelming numbers, sophisti-
cated tactics, and the unique flight characteristics of adversary 
cruise, ballistic, and hypersonic missile threats.

Recommendation
The DOD must formally integrate the fielding of offensive and 
defensive hypersonic systems into an integrated comprehen-
sive layered defeat architecture. This framework should be 
adopted and must be resourced to include robust pre- and 
post-launch kinetic and nonkinetic capabilities. It should be 
an underpinning of both homeland defense (such as the pro-
posed “Golden Dome” missile shield) and theater warfighting 
strategies, leveraging hypersonic strike as a critical left-of-
launch enabler to disrupt and destroy adversary systems be-
fore they can be used while defeating every other element of 
the adversary kill chain through the integration of kinetic and 
nonkinetic capabilities.

5. Accelerate learning through an integrated 
national test enterprise
Problem statement
The pace of developing and fielding hypersonic systems is 
directly tied to the ability to test them early and often in a 
development cycle. The nation’s once-robust hypersonic 
ground- and flight-test infrastructure, while improving, contin-
ues to be a bottleneck, slowing down the development cycle 
for next-generation hypersonic systems.

Recommendation
The United States must continue to enhance its hypersonic 
ground and flight tests and its modeling and simulation (M&S) 
capabilities to enable accelerated learning and development. 
This enterprise must be resourced to support both rapid itera-

16.	 “Defense Official Statement on AUKUS Pillar 2 and Exercise Maritime Big Play,” news release, US Department of Defense, October 
24, 2024.

17.	 Lockheed Martin, the prime contractor for the F-35A, is among the sponsors of this report and is a client of the lead author’s 
consultancy.

tion of expendable missile designs and the more complex, sus-
tained flight test campaigns required for reusable air-breathing 
aircraft. The progress made by the TRMC in ground testing, 
flight testing, and enhanced test-range telemetry should be 
embraced and robustly funded. The HyperCorr program, 
emphasizing ground and flight test efforts tightly coupled to 
high-fidelity M&S, should be accelerated. Greater emphasis 
should be placed on tightly coupling these TRMC investments 
to the overarching objectives of the DOD hypersonics pro-
gram portfolio, with emphasis on accelerated development of 
affordable capacity for future hypersonic capability.

6. Energize allied codevelopment and copro-
duction
Problem statement
The United States will likely not face an adversary alone in any 
future major conflict. Collaboration with allies on the develop-
ment and deployment of advanced high-speed systems has 
been limited by information-sharing challenges, missing key 
opportunities to share costs, leverage innovation, and togeth-
er build a more integrated and capable coalition force.

Recommendation
The United States must work diligently with allies to coopera-
tively develop, produce, and deploy advanced and affordable 
hypersonic strike capabilities. Cooperative programs, such 
as AUKUS Pillar 2, which focuses on developing and deliver-
ing emerging technology, should be nurtured and expanded 
to advance alliances, foster innovation, and field capabilities 
in more meaningful numbers.16 Collaboration should be en-
hanced with all allies pursuing advanced high-speed systems, 
and with the removal of barriers to information and technology 
sharing, wherever it is possible.

7. Modernize theater and strategic nuclear 
delivery options
Problem statement
Adversary integrated air defenses and nuclear-modernization 
efforts are challenging the survivability of legacy nuclear de-
livery systems. For example, the F-35A dual-capable aircraft, 
central to NATO’s nuclear mission, is not likely to remain suf-
ficiently survivable in the 2030s against peer defenses in all 
relevant scenarios.17

Recommendation
The DOD should pursue hypersonic delivery options for future 
strategic and tactical nuclear weapons to ensure enduring de-
terrence. A high-speed, air-delivered standoff weapon should 
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be considered to augment and then replace B61 gravity bombs 
for the NATO mission. The United States should consider new 
nuclear capabilities that would be delivered by highly respon-
sive systems, like hypersonic weapons, capable of penetrating 
advanced defenses with high reliability.

8. Bolster layered defenses against hyperso-
nic threats
Problem statement
Defending against adversary hypersonic strike weapons is 
exceptionally difficult. These threats challenge all aspects of 
the defensive fire-control loop, from detection to engagement, 
due to their speed, range, altitude, and highly maneuverable 
and unpredictable trajectories.

Recommendation
The DOD must pursue a defense-in-depth, layered strategy 
for counter-hypersonic defense. Crucially, this kinetic shield 

must be integrated with nonkinetic defensive layers, such as 
capabilities that degrade or deny satellite navigation, commu-
nication, and terminal missile seekers, to maximize the prob-
ability of defeat. This postlaunch capability is a necessary, but 
not sufficient, element of the ICLD architecture.

9. Develop robust long-range kill webs for 
hypersonic strike capability
Problem statement
Current kill webs for effective employment of long-range strike 
missiles require considerable time and effort and can be brit-
tle. This vulnerability limits the ability to deliver meaningful war-
fighting capability in a highly contested A2/AD environment. 
Warfighting effectiveness for long-range strike systems can be 
significantly enhanced relative to traditional weapon employ-
ment by the integration of hypersonic strike weapons. Hyper-
sonic weapons are inherently survivable due to their ability to 
maneuver unpredictably and fly high-altitude, high-speed tra-
jectories. This characteristic dramatically reduces both mission 

LRHW participates in exercise Bamboo Eagle 24-3 at Nellis Air Force Base (US Army photo by 1st Lt. David Kim) 
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planning time prior to weapon employment and target custody 
duration for relocatable and moving targets.

Recommendation
The DOD should significantly enhance the development and 
fielding of robust long-range strike kill-web capabilities, fully 
leveraging the advantages of hypersonic strike weapons. An 
integrated and specific initiative should be funded to enhance 
time-critical targeting capabilities that would leverage the full 
spectrum of US and allied ISR and targeting systems.

10. Rapidly transition advanced technology 
and enhance the workforce to support future 
hypersonic capability development and pro-
duction
Problem statement
The JHTO has responsibility for this area of the national strate-
gy. JHTO has, so far, done a good job in creating the University 
Consortium for Applied Hypersonics. However, JHTO budgets 
have been limited beyond that. Workforce challenges and 
resulting technology maturation timelines are bottlenecks to 
further scaling the development and production of hypersonic 
capabilities.

Recommendation
The DOD should champion a whole-of-nation effort to address 
workforce initiatives and science and technology advance-
ments to quicken the pace for future development, production, 
and fielding. The department and Congress should robustly 
fund the JHTO to identify and aggressively develop new tech-
nology for rapid transition to next-generation systems and to 
accelerate upgrades for existing systems. Initiatives should 
include the maturation of concepts and technology driven by 
the need to deliver affordable capacity and advanced capabil-
ities, including future reusable hypersonic aircraft. Finally, the 
JHTO should more tightly couple its workforce and technology 
development strategies to the needs of traditional and nontra-
ditional industry to enable accelerated development of future 
affordable hypersonic systems.

Conclusion
Potential adversaries, particularly China and Russia, are crea-
ting an increasingly contested environment that severely 
challenges US battlefield dominance. A central element of this 
challenge is their fielding of a variety of high-speed and hyper-
sonic strike systems designed to attack US and allied forces at 
long range and with overwhelming speed.

To ensure US battlefield preeminence, the Pentagon must 
develop and field capabilities to enable execution of an inte-
grated comprehensive layered defeat strategy that leverages 
kinetic and nonkinetic means to defeat adversary capabilities. 
As part of this strategy, it is imperative for the United States to 
develop and field its own hypersonic strike weapons in subs-
tantial numbers to enable US forces to operate effectively and 

survive on the modern battlefield by defeating adversary high-
end capabilities in a battlefield timescale of relevance.

To that end, the Department of Defense and Congress should 
aggressively move forward to field first-generation air-, land-, 
and sea-launched hypersonic strike weapons; develop and 
field a next-generation family of affordable hypersonic strike 
systems in meaningful numbers; mature and demonstrate 
future hypersonic aircraft technologies; and energize the 
foundational enablers of the industrial base, test infrastruc-
ture, technology, and workforce. Simultaneously, the United 
States must bolster its defenses against adversary air and 
missile threats through implementation of the full spectrum of 
ICLD capabilities. The time to act is now to close the growing 
gap in offensive and defensive hypersonic capability and en-
sure the United States’ ability to deter and, if necessary, win 
in any future conflict.
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List of acronyms

A2/AD .  .  .    Anti-access/area-denial

ARRW  .   .   . Air-launched Rapid Response Weapon system

BMD .  .  .  .     Ballistic missile defense

C4ISR .  .  .    Command, control, communications, cyber, intelligence, surveillance, and reconnaissance 

CPS  .  .  .  .     Conventional Prompt Strike (weapon system)

DOD .  .  .  .     US Department of Defense

DRPM .  .  .    Direct reporting program manager

EM  .   .   .   .   . Electromagnetic

GBI  .  .  .  .     Ground-Based Interceptor

HACM  .   .   . Hypersonic Attack Cruise Missile 

IBAS  .   .   .   . Industrial Base Analysis and Sustainment (program) 

ICAM  .  .  .    Innovation Capability and Modernization (program)

ICLD .  .  .  .     Integrated comprehensive layered defeat strategy

ISR  .   .   .   .   . Intelligence, surveillance, and reconnaissance

JHTO  .  .  .    Joint Hypersonic Transition Office

LRHW  .  .  .    Long-Range Hypersonic Weapon, or the “Dark Eagle”

M&S .  .  .  .     Modeling and simulation

ManTech  .   . Manufacturing technology

NGI  .  .  .  .     Next-Generation Interceptor

OSD  .   .   .   . Office of the US Secretary of Defense

PRC  .  .  .  .     People’s Republic of China

THAAD  .  .   Terminal High-Altitude Area Defense

TRMC  .  .  .    Test Resources Management Center

UCAH  .   .   . University Consortium for Applied Hypersonics
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