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Abstract
This article presents the results of research that set out to identify and characterize the challenges and threats
to international security posed by the use of hypersonic weapons. The research process mainly employed the
critical assessment of the literature, systemic and comparative analyses and generalization. As a result of the
research, it was established that hypersonic weapons are an indispensable tool in the conducting of international competition by the Russian Federation and can be treated on par with nuclear weapons. Due to its attributes, it meets the criteria of an offensive weapon and poses certain uncertainties and real threats to the
international security environment mainly because, so far, the capabilities to intercept and destroy it in the
active phase of flight to the target has not been acquired. The Russian Federation considers hypersonic weapons as an excellent tool for applying pressure and aggression, allowing it to conduct international competition
in the gray zone and achieve foreign policy objectives without the need for direct military confrontation. Due
to its ability to cause almost immediate operational and strategic effects, it accelerates the dynamics of conflict
escalation and rapidly affects the transition from a state of stability to international instability. It cannot be
ruled out that in the third decade of the 21st century hypersonic weapons may be the key element determining
the Russian Federation's achievement of global dominance.
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1. Introduction
In late December 2018, Russia successfully tested a missile system Avangard (2018) with
a hypersonic glider vehicle. According to press reports, this nuclear-capable strategic glider
launched an old Russian SS-19 ballistic missile (Troianovski, 2018) from southwestern Russia flew about 3,500 miles to a target on the Kamchatka Peninsula, reaching speeds of up to
20,000 mph.1 Russian sources have noted and the U.S. have confirmed that this new maneuverable hypersonic missile cannot be intercepted by existing air and missile defense systems due to its high velocity and unpredictable flight trajectory (Georgiou, 2018). Most of
the existing U.S. anti-missile systems are capable of countering medium- and long-range
ballistic missiles launched from the Middle East region. A few dozen sets deployed in Alaska
and California can intercept classic Russian ballistic missiles, but they are too few to provide
effective cover against Russian hypersonic missiles in the future. In fact, the capabilities of
the Ground-Based Interceptors (GBIs), are highly limited. Introduced into operational service in 2004, the GBIs were first tested against true ICBM only in 2017 (Homeland, 2017).
Furthermore, the first salvo fire, which constitutes the cornerstone of the missile interception strategy, was conducted only in 2019 (Homeland, 2019). This means that the GBI is still
in an experimental phase of development, even though it has been operationally deployed.
Therefore, it is highly debatable if this weapon can intercept modern Russian MIRVed ICBMs employing a range of penetration aids. One might be tempted to conclude that due to
poor technological sophistication, no state in the world currently possesses hypersonic
weapons to counter missile capabilities (Woolf, 2020).
The Russian Federation's drive to acquire a large number of hypersonic missiles (Kristensen & Korda, 2021) in the future poses new challenges and threats to international security. This is supported by the following arguments. First, hypersonic missiles are highly maneuverable. Second, it is difficult to precisely identify not only the target of an attack but
even the state on which a hypersonic missile will fall, which can lead to alarms being raised
in several neighboring states simultaneously. Third, in the situation of a crisis of a politicalmilitary nature, active retaliation must be expected (Arbatov et al., 2019). Fourth, there is
no technical possibility to distinguish between a hypersonic missile armed with a conventional payload and a missile carrying a nuclear weapon. Fifth, because of the limited time
between the detection of a missile and its detonation, as well as ambiguities about the target
of an attack, the decision-making process of the attacked party is complicated. Consequently, a state possessing nuclear weapons may be inclined to use them and undertake,
large-scale, warning or preemptive strikes due to potential or perceived threats to its civilian
or military infrastructure (Arbatov et al., 2019).
The problematic situation thus identified leads to the formulation of the main research
problem: What challenges and threats to international security do Russian hypersonic weapons pose? The main research problem was fragmented and the following specific problems
were identified:
1) What are the characteristics of hypersonic weapons?
2) What strategic implications does the use of hypersonic weapons entail?
This article presents the results of research that set out to identify and characterize the
challenges and threats to international security posed by the use of hypersonic weapons. The
solution of the main research problem was possible thanks to the systemic approach, which
allowed us to examine the interactions, interdependencies and relationships between the

The range of the glider is up to 6,000 kilometers, the flight time can be up to 35 minutes and the accuracy of
hitting the target is 30 meters (Russia, 2019).
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threats resulting from the use of the Russian hypersonic weapons and the participants of the
international security environment with regard to the present and the future. This article
does not provide a catalog of every possible threat, but focuses on a cross-cutting identification of the most significant causes affecting the lowering of the level of security and an indication of the risk for international instability. One of the key factors determining that crises
may arise rapidly is the ability of hypersonic missiles to carry nuclear payloads. This results
in the complexity of system interactions between the use of hypersonic weapons and the
management of the nuclear weapons. The research process mainly employed the critical assessment of the literature and a systemic analysis. Comparative analyses and generalization
were also helpful, which allowed us to determine strategic trends in the use of hypersonic
weapons and the escalation of crisis situations as well as countering negative phenomena
related to their use.

2. Characteristics of hypersonic weapons

The Russian Federation, through the application of new technologies, has succeeded in
the sphere of hypersonic long-range precision-guided missiles (Kucharczyk, 2020), which
represent new capabilities of strategic and operational importance (Weitz, 2020). They include maneuvering re-entry ballistic missiles, hypersonic guided cruise missiles (HCVs), and
boost-glide missile systems (HGVs) (Heinrich & Weiland, 2009, p. 2). The acquisition of
precision control devices has made it possible to create maneuverable self-guided warheads
(HCVs), at the end of their flight trajectory. In some cases, it is not a reentry maneuver of
the vehicle with the warhead, but a controlled flight of the missile itself, which can change
its trajectory several times to confuse air defenses, as is the case with the Iskander-M or
Kinzhal ballistic missiles. Boost-glide systems (HGVs) represent hypersonic glide vehicles
which are delivered to or slightly above the upper atmosphere by carrier rockets traveling at
high speeds of about 7000 m/s. At altitudes above 80 km, speeds in excess of Mach 25 are
achieved. After separation from the platform, the warhead enters the atmosphere and moves
independently at high speed, gradually slowing down. It is essentially a new type of precision-guided weapon with special features, both in terms of the principle of motion and the
trajectory of flight. These features make it a special type of offensive weapon, which was not
included in the earlier provisions of international agreements. For this reason, it is not subject to the current rules of arms systems control (Arbatov et al., 2019). Hypersonic weapons
are at an early stage of development, so there are a number of technical barriers to achieving
design maturity. These include the need to cope with extreme temperatures and to have a
guidance system that can provide sufficient accuracy under very difficult maneuvering conditions, i.e., while flying at hypersonic speeds. It is also difficult to manage thermal loads
due to the fact that the temperature increases with increasing speed and density of the atmosphere. Another problem to be solved is the enormous aerodynamic force that the warhead's delivery must withstand during flight. These variables must be managed not only to
maintain the structural integrity of the explosive delivery means, but also to ensure the functionality of the onboard instrumentation (Borrie et al., 2019).
The advantage of hypersonic weapons in comparison with classical subsonic missiles is
the relatively short flight time and high resistance to enemy defense systems. At the same
time, however, it has no other advantages compared to the latest generation of classical
Cruise self-guided missiles, which perform flights at very low altitudes. In contrast, the flight
of a hypersonic missile takes place at altitudes of 20 to 30 km, which theoretically increases
the possibility of its detection from the ground by 10-20% compared to cruise missiles
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(Speier et al., 2017). This means that the detectability, especially in the infrared range, by
satellites and reconnaissance aircraft can be practically compensated by the short flight time
and penetration capabilities of existing defense systems. The strategic use of hypersonic
weapons is judged to be more effective compared to self-guided subsonic missiles, at least
in terms of organizing and coordinating a massive, offensive strike or integrating it into a
broader retaliatory strike conducted with all weapons at hand. However, a strike by itself
would not be capable of leading to strategic instability, although effective tracking and interception of hypersonic missiles requires the construction and deployment of new, expensive surveillance and air defense systems. It should be noted, however, that the actual range
of prototypes and procured hypersonic missiles does not exceed 1,000-1,500 km, which is
still at least twice the range of modern, subsonic strategic missiles launched from aircraft or
submarines. At the same time, hypersonic cruise missiles have the lowest average velocity of
all prospective types of long-range hypersonic precision weapons (Arbatov et al., 2019).
Boost-glide systems, on the other hand, even with conventional weaponry, can seriously disrupt strategic stability. There are several reasons for this. In addition to its global range and
high airspeed of up to Mach 25, the delivery medium has a much smaller profile than a typical missile of comparable range, and much of its trajectory is outside the range of existing
missile early warning systems. A launched carrier rocket can be detected by reconnaissance
satellites, which are able to spot its streak, but sensors cannot obtain accurate trajectory
information and track the flight of the warhead despite its brightness being comparable to
thunderstorm lightning (Erwin, 2018). Missiles also cannot be tracked by ground-based radars (Acton, 2015, p. 2). Second, a missile detached from its warhead is able to maneuver
during its flight to the target, both in altitude and heading. The ability to make maneuvers
of up to several thousand kilometers makes it unclear to the end what the target of the flight
is, especially for a single or group strike, in an area of high infrastructural density (Arbatov
et al., 2019).
The development of hypersonic weapons is not without impact on other areas of national
defense. The limited flight time of hypersonic missiles forces the development of spacebased countermeasure systems. It also encourages the development of automated interceptor systems, which are likely to undertake future combat without human intervention. With
extremely difficult problems to overcome, once a hypersonic missile is launched, the attraction of pre-emptive strikes to neutralize the remaining missiles before they are used is likely
to increase. Finally, Russia's sale of hypersonic systems to states such as India, Iran, Syria,
or Turkey, and perhaps even Venezuela or Cuba, cannot be ruled out, which would certainly
greatly complicate the international security situation (Cummings, 2019).
One of the key factors in the development of precision-guided weapons will be their capabilities to integrate and share information between reconnaissance, command, and missile systems. The networking of offensive weapons will help close the existing time gap in
the cycles of fire interactions. The capabilities to locate, identify and track targets and assess
the effects of their flare will be improved, and losses from own fire will be minimized. Networking will provide real-time fire interaction capabilities and battlefield situation assessment based on the most reliable sources (Koudelka, 2005). Linking the physical and virtual
worlds together will create new opportunities for the application of hypersonic weapons and
increase the likelihood of success in future combat. However, as new missile systems are
developed, the proper balance between technology and the ability to create effects in the
battlespace must be maintained to prevent over-reliance on the virtual world. Otherwise,
cross-linking may become an Achilles' heel in the development of precision-guided weapons
(Koudelka, 2005).
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3. Strategic implications of the use of hypersonic weapons
Hypersonic weapons, because of their attributes, pose serious threats to international
security. Strategically, it can affect rapid changes in stability (Speier et al., 2017). If used in
the future against states with limited nuclear response capabilities, it can be assumed with
a high degree of probability that major forces will be paralyzed before they can respond in
any way. Such a prospect could lead the attacked states to seek to launch their nuclear missiles at all costs, without any warning and rather do so blindly, which could lead to serious
emergencies. Second, due to the great difficulty in defending against hypersonic missiles
strikes, which are relatively small in scope, they can pose serious threats to force projection,
even for those states that possess serious military capabilities. Therefore, hypersonic weapons have a certain value for strategic deterrence (Speier et al., 2017).
The principles of the use of hypersonic weapons in the Russian Federation have not been
doctrinally unambiguously clarified (Sheremet & Voloshin, 2016). It is assumed that the capabilities of hypersonic weapons will not always be treated as strategic, but depending on
how they are used, they can have strategic effects. One factor complicating its classification
as a specific type of weapon is that hypersonic systems can be equipped with both conventional and nuclear warheads. Although in this respect they are no different from many other
dual-use systems, such as self-guided cruise missiles or ballistic missiles, the nature of some
hypersonic systems and the situations in which they may be used make it difficult to overcome this ambiguity (Woolf, 2020). Uncertainties about the strike target and ambiguities
about the warhead armament complicate the correct assessment of the operational situation, especially when the attacker has not communicated his intentions. In addition, because
of the limited flight time of the missile and the difficulty in identifying it, reconnaissance
systems may not be able to generate reliable warning information in time. Hence, the risk of
misunderstanding is very high, especially when considering that neither intercontinental
ballistic missiles nor hypersonic missiles have ever been used in combat and it is unknown
how both existing early warning and command systems will respond to their use (Borrie et
al., 2017). Even if we assume that hypersonic warheads will be detected in time and correctly
identified, it will still not be known until the last moment whether the target of the strike
will be a conventional or nuclear object. Consequently, this situation could lead to an unintended nuclear escalation (Borrie et al., 2019).
The source of escalation due to uncertainty in most cases is the nuclear capability of hypersonic missiles. Hypersonic systems provide niche capabilities, and a small number of
warheads may be in the future sufficient to destroy an adversary's security-critical facilities
(Woolf, 2020). Again, it is important to emphasize that it is extremely difficult to eliminate
ambiguity about the type of payload that hypersonic systems carry, so the likelihood of miscalculation and escalation of conflict is very high. Even if a particular state knew that a missile fired in its direction was conventionally armed, it might still consider it a strategic
weapon, regardless of how it was perceived by the attacking state, and conclude that a strategic response even with nuclear weapons was perfectly reasonable. Again, the short time to
make a decision and respond correctly complicates efforts to take control of the escalating
conflict (Borrie et al., 2019).
Whether or not hypersonic systems are a destabilizing factor in the international security situation, their operational use in the future contributes to broader contemporary strategic trends. The relationship between the development of weapons capabilities and the
ways in which they can be used raises broader concerns, particularly about the ability to
defend against hypersonic missiles and provide security for space infrastructure. Nucleararmed states also appear to be keeping a close eye on new hypersonic strike capabilities,
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carefully assessing the level of threat to their own nuclear retaliation capabilities. Accordingly, it is possible that doctrinal changes could be made that would expand the range of
conditions deemed necessary for nuclear weapons to be deployed. Also, attempts by some
states to raise the combat readiness of their nuclear forces in response to a potential adversary acquiring new hypersonic systems cannot be ruled out. Such actions certainly lead to
destabilization of the security situation and foster unnecessary international tension (Borrie
et al., 2019).
Looking at the issue of the use of hypersonic weapons in a broader sense, one may conclude that their ability to relatively easily defeat air and missile defenses and the relatively
short time to react and make the right strategic decision may have a particularly negative
impact on the security in regions where the international situation is tense, for example between Iran and Israel or North Korea and Japan. Regional conflicts may evolve to involve
superpowers supporting states on opposing sides, which may lead to even greater escalation
and negatively affect the stability of international security (Speier et al., 2017). In such a
situation, the primary role of external actors would not necessarily change. There would certainly be an equalization of power, but external powers could suddenly find themselves in a
state of direct confrontation. Patronage states, on the other hand, would be satisfied with
the resulting so-called "leverage" effect. In addition, smaller states threatening hypersonic
strikes could gain influence over the world powers, especially if they had the assurance of
armed intervention by their supporters. It should also be noted that the destructive effects
of hypersonic weapons could lead to a lowering of the threshold for initiating conventional
military activities. On the other hand, the powerful destructive capabilities of hypersonic
weapons can have strategic effects and make the acquisition of hypersonic technology a desirable political goal for many states (Speier et al., 2017).
The Russian Federation may use precision-guided weapons, which include hypersonic
missiles, in local, regional, and global conflicts in both offensive and defensive actions. Since
2012, however, it is believed that precision weapons will become a means to achieve decisive
victories in conflicts, especially those of a global nature. Marshal N. Ogarkov predicted that
precision-guided weapons would improve the destructive capabilities of conventional weapons by at least an order of magnitude, but by no means did he predict that they would become crucial in achieving victories. In the last decade, there has been a tendency to make
Russian precision weapons strategic (Gormley, 2016, p. 6), especially since the acquisition
of hypersonic capabilities, on the grounds that they can prevent an adversary from using
nuclear or satellite weapons, as well as neutralize so-called anti-access capabilities (Acton,
2013). However, it seems that the emergence of new hypersonic weapons primarily means a
change in the whole approach to military force as a foreign policy instrument. According to
Alexei Ivanovich Podberezkin, the military-technical revolution, consisting in the creation
of new types of precision weapons, has not only caused major changes in the balance of military and political power in the world, but also contributed to radical changes in the art of
war. By this, the armed forces become useful again, both in small and large conflicts (Podbieriezkin, 2013). The author predicted that due to the availability of precision-guided weapons, the use of armed forces to conduct international competition will become common
again and its importance will increase, due to the high effectiveness of hypersonic weapons
in conducting regional and local conflicts (Podbieriezkin, 2013). Unfortunately, such a view
contradicts the opinions of most Russian experts who believe that the role of armed struggle
in achieving political goals is limited. Others believe that in seeking to impose one's will on
the opponent, with the use of hypersonic weapons, it is easier to execute strikes against key
civilian and military targets deployed throughout the opponent's territory. Since conquering
territory and maintaining it is now becoming increasingly difficult, it is anticipated that future wars using hypersonic weapons will focus on forcing a specific adversary's behavior,
with political objectives being more limited in nature. If the attacker chooses not to use
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ground troops and the armed struggle is limited to air strikes, then certainly by eliminating
all important facilities, conditions will be created to end the conflict. However, the political
objectives will, after all, inherently have to be limited (Mahnken, 2013).
There are two key dilemmas in conducting a hypersonic weapons campaign. First,
whether the priorities of fire shock should be directed at military or civilian targets, and
whether these should be stationary or perhaps mobile targets Vladimir Slipchenko believed
that the main priority in future war would be stationary civilian targets, as they could have
an even greater impact on the political will of the opponent than military targets (Slipchenko, 2002). In contrast, Sergei Chekinov and Sergei Bogdanov (2013) emphasized that
this can be done selectively against both civilian and military infrastructure. However, mobile targets present a much more difficult challenge than stationary targets. Effectively destroying them requires the networking of both the means of warfare and the elements protecting them (Watts, 2013). However, it seems that a completely different criterion should
be followed, namely the criterion of the effects achieved. It is particularly concerned with
causing negative cascading effects throughout the defense system of the attacked state. The
final criterion for the use of hypersonic weapons against specific objects should be to estimate the impact of their destruction on the possibility of escalating effects, thus creating a
specific level of psychological coercion that will convince the enemy of the futility of undertaking further resistance. Of course, targets of strikes can and likely will include those facilities that have both a deterrent effect and practical military value (Burienok, 2013). This
means that there is a group of objects that have dual importance. The objects of strategic
importance are considered to be those, the destruction of which leads to significant material
losses in the economy of the state. They can be, for example, objects of key importance for
military production, or those in which hazardous substances are located, and nuclear or hydroelectric power plants. Strikes against them are carried out in order to intimidate and
cause fear in a potential adversary and to convince it of the high costs involved in continuing
a confrontation with the Russian Federation (Burienok, 2013).

4. Conclusion
As a result of the research, it has been determined that hypersonic missiles are capable
of moving at tremendous speeds and maneuvering altitude, reaching a ceiling much lower
than classical missiles and making them virtually undetectable to radar. Currently, no country in the world has an effective protection system against a hypersonic missiles attack,
which sounds alarming considering that hypersonic weapons will be able to attack any point
on the Earth's surface in less than 60 minutes. The attributes possessed by hypersonic weapons render nuclear weapons resources useless, as they can be destroyed at any time. Moreover, due to its high speed and maneuverability, it is impossible to predict the direction of
the missile's flight. Admittedly, the closer to the target of the attack, the predictability of the
flight path increases, but also the time to react significantly decreases, which makes it practically impossible to take effective preventive action in time.
The Russian Federation has long believed that precision-guided weapons are an indispensable element of modern international competition and warfare, which is why, after the
illegal annexation of Crimea, acquiring them to the fullest extent possible was considered
the main priority of Russian military modernization. At present, it is the subject of constant
experimentation and discussion in Russian political and military circles regarding its role
and significance in achieving the goals of international competition. According to military
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theorists, its integration with other types of weapons and the activities of special forces, , can
bring the greatest benefits, in line with the needs of the operational environment.
Based on an assessment of doctrinal documents (Military, 2014; National, 2015), it can
be concluded that large-scale strikes with precision weapons can be executed against a variety of infrastructure facilities already in the initial phase of a conflict, especially those whose
destruction will create strategic effects. These may include, for example, oil refineries, nuclear power plants, fuel and toxic material storage facilities (e.g., chlorine and ammonia),
and many other critical state infrastructure facilities. In addition, hypersonic weapon strikes
can be conducted to deny access to an area of strategic importance and to force the opposing
party to behave as expected by the affecting party. It should also not be forgotten that precision-guided weapon systems can be armed with nuclear warheads, which have specific security implications for both militaries and civilians. It should also be noted that modern
strategic ballistic missiles are as unstoppable and powerful as hypersonic weapons, but they
are already deployed in great numbers. Surely, for some missions, the Avangard-like missiles would be better than conventional intercontinental ballistic missiles. But in most cases,
like massive countervalue or counterforce strikes, the already existing missiles would serve
as effectively as hypersonic. The same goes for non-strategic use of hypersonic weapons.
Moreover, the blurring of the boundaries between conventional and nuclear weapons will
foster the creation of favorable conditions for the Russian Federation to achieve the goals of
international competition. In a situation of rapid technological change seriously affecting
the new capabilities of offensive weapons, which undoubtedly include hypersonic weapons,
questions arise about the future of strategic stability between the world's major nuclear powers.
Based on the research, it can be concluded that hypersonic weapons, when applied in the
future on a large scale, could lead to a revolution in the conduct of international competition
and armed struggle in the future. The mass production and widespread use of modern and
reliable designs of precision-guided weapons means that these weapons no longer represent
a niche capability directed against a limited number of highly profitable targets. In the Russian Federation, hypersonic weapons are treated on a par with nuclear weapons. It is believed that due to its attributes it is an excellent tool for applying pressure and aggression. It
is estimated that hypersonic weapons will allow international rivalry to take place in a gray
area and achieve foreign policy objectives without the need for direct military confrontation.
The capabilities of hypersonic weapons to have near-instantaneous operational and strategic
effects may realize concerns about the stability of the international security environment.
Modern hypersonic weapons can create crisis situations, accelerate the dynamics of conflict
escalation, and rapidly transition from a state of stability to international instability.
The high effectiveness of precision-guided weapons makes it necessary to make doctrinal
changes and to adjust the strategy of their use in the future. It may also be a key element in
determining whether the Russian Federation will achieve global dominance in the third decade of the 21st century.\
Acknowledgments
This study was supported by the Jan Kochanowski University in Kielce (Minigrant No.
542/2020).

Declaration of interest - The author declares that they have no known competing financial interests or personal relationships that could have appeared to
influence the work reported in this article.
-47-

Global Challenges and Threats of Hypersonic Weapons
References
1. Acton, J.M. (2013). Silver Bullet? Asking The Right Questions About Conventional
Prompt Global Strike. Carnegie Endowment for International Peace. https://carnegieendowment.org/files/cpgs.pdf
2. Acton, J.M. (2015). Supplement to Hypersonic Boost-Glide Weapons, Science &
Global
Security,
Volume
23
(Issue
3),
1-23.
https://doi.org/10.1080/08929882.2015.1087242
3. Arbatov, A., Oznobishchev, S., & Bubnova, N. (Ed.). (2019). Russia: Arms Control.
Disarmament and International Security. Primakov national research institute of
world economy and international relations Russian academy of sciences.
https://doi.org/10.20542/978-5-9535-0558-1
4. Avangard system is tested, said to be fully ready for deployment. (2018). http://russianforces.org/blog/2018/12/avangard_system_is_tested_said.shtml
5. Borrie, J., Caughley, T., & Wan, W.F. (2017). Understanding Nuclear Weapon Risks.
The United Nations Institute for Disarmament Research. https://www.unidir.org/files/publications/pdfs/understanding-nuclear-weapon-risks-en-676.pdf
6. Borrie, J., Dowler, A., & Podvig, P. (2019). A Challenge and Opportunity for Strategic
Arms Control. United Nations Office for Disarmament Affairs & United Nations Institute for Disarmament Research.
https://www.unidir.org/sites/default/files/publication/pdfs/hypersonic-weaponsa-challenge-and-opportunity-for-strategic-arms-control-en-744.pdf
7. Burienok, W. (2008). Wojennaja biezopasnost́ Rossii - problemy i rieszenija.
Vozdushno-kosmicheskaya oborona. http://www.vko.ru/strategiya/voennaya-bezopasnost-rossii-problemy-i-resheniya
8. Chawryło, K., Wiśniewska, I., Rodkiewicz, W., & Menkiszak M. (2018). Orędzie Putina: obietnice dla Rosjan, szantaż wobec Zachodu, Ośrodek Studiów Wschodnich. https://www.osw.waw.pl/pl/publikacje/analizy/2018-03-01/oredzie-putinaobietnice-dla-rosjan-szantaz-wobec-zachodu
9. Chekinov, S.G., Bogdanov, S.A. (2013). The Nature and Content of a New-Generation
War,
Military
Thought,
Nr.
4,
12-23.
http://www.eastviewpress.com/Files/MT_FROM%20THE%20CURRENT%20ISSUE_No.4_2013.pdf
10. Cummings, A. (2019). Hypersonic Weapons: Tactical Uses and Strategic Goals, War
on The Rocks. https://warontherocks.com/2019/11/hypersonic-weapons-tacticaluses-and-strategic-goals/
11. Erwin, S. (2018). U.S. would need a mega-constellation to counter China’s hypersonic weapons, Spacenews. https://spacenews.com/u-s-would-need-a-mega-constellation-to-counter-chinas-hypersonic-weapons/
12. Georgiou, A. (2018). Russia Successfully Tests Weapon That Travels 27 Times Speed
of Sound and Renders Missile Defense Systems 'Useless'—Officials, Newsweek
27.03.2018. https://www.newsweek.com/russian-new-weapon-mach-27-avangardhypersonic-glide-vehicle-intercontinental-1273729?utm_source=Twitter&utm_campaign=NewsweekTwitter&utm_medium=Soci
13. Gormley, D.M. (2016). The Offense/Defense Problem: How Missile Defense and Conventional Precision-Guided Weapons Can Complicate Further Deep Cuts in Nuclear
Weapons, eep Cuts Working Paper No. 6, May 2016. Institut für Friedensforschung
-48

Safety & Defense Vol. 7(2) (2021)
und Sicherheitspolitikan der Universität Hamburg (IFSH). https://deepcuts.org/images/PDF/DeepCuts_WP6_Gormley_UK.pdf
14. Heinrich, R. & Weiland, C. (2009). Selected Aerothermodynamic Design Problems of
Hypersonic
Flight
Vehicles,
Springer-Verlag
Berlin
Heidelberg.
https://doi.org/10.1007/978-3-540-89974-7
15. Homeland Missile Defense System Successfully Intercepts ICBM Target. (2017).
Missile Defense Agency. https://www.mda.mil/news/17news0003.html
16. Homeland Missile Defense System Successfully Intercepts ICBM Target (2019). Missile Defense Agency. https://www.mda.mil/news/19news0003.html
17. Koudelka, B.F. (2005). Network-enabled Precision Guided Munitions. Air University, Air War College, Center for Strategy and Technology, Maxwell.
https://apps.dtic.mil/dtic/tr/fulltext/u2/a463458.pdf
18. Kristensen, H.M. & Korda, M. (2021). Russian Nuclear Weapons 2021. Bulletin of the
Atomic
Scientists,
2021,
vol
77,
no.
2,
pp.
90-108.
https://doi.org/10.1080/00963402.2021.1885869
19. Kucharczyk, M. (2020). Broń hipersoniczna to hit minionego roku. Czy jest rewolucją, jak by tego chcieli Rosjanie? Gazeta.pl. https://wiadomosci.gazeta.pl/wiadomosci/7,114881,25556406,taka-ciekawostka-bron-hipersoniczna-to-hit-minionegoroku.html
20. Mahnken, T.G. (2013). The Growth and Spread of the Precision-Strike Regime.
https://doi.org/10.1093/acprof:osobl/9780199895946.003.0004
21. Miasnikov, E. (2009). Long-Range Precision-Guided Conventional Weapons: Implications For Strategic Balance, Arms Control And Non-Proliferation.
https://www.armscontrol.ru/pubs/en/em090918.pdf
22. Military Doctrine of the Russian Federation (2014). Rossiyskaya Gazeta-Federal
Edition № 298(6570). https://rg.ru/2014/12/30/doktrina-dok.html
23. National
Security
Strategy
of
the
Russian
Federation
(2015).
https://rg.ru/2015/12/31/nac-bezopasnost-site-dok.html
24. Podbieriezkin, A.I. (2013). Jewrazijskaja WKO: rol stratiegiczeskich niejadiernych
woorużenij. Wozduszno-kosmiczeskaja oborona, 29-37.
https://mgimo.ru/files/236035/podberezkin_avia.pdf
25. Russia showed the US a hypersonic nuclear missile called Avangard. (2019). Geekweek.pl. https://www.geekweek.pl/news/2019-11-27/rosja-pokazala-usa-hipersoniczny-pocisk-jadrowy-o-nazwie-avangard/
26. Sheremet, I.B. & Voloshin R.V. (2016). A new look at parrying threats to Russia's
national security. In applying the enemy precision weapons in conditions of combat
operations on the basis of a single global information and communication space. Science.
Society.
Defence
(noo-journal.ru).
2016.
–
No
3(8).
https://doi.org/10.24411/2311-1763-2016-00020
27. Slipczenko, W. (2002). Wojny szestogo pokolenija. Orużyje i wojennoje iskusstwo
buduszczego. https://velesova-sloboda.info/archiv/pdf/slipchenko-vojny-shestogopokoleniya.pdf
28. Speier, R.H., Nacouzi, G., Lee, C.A., & Moore, R.M. (2017). Hypersonic Missile Nonproliferation. Hindering the Spread of a New Class of Weapons. Rand Corporation.
https://www.rand.org/content/dam/rand/pubs/research_reports/RR2100/RR2137/RAND_RR2137.pdf

-49-

Global Challenges and Threats of Hypersonic Weapons
29. Troianovski, A., & Sonne, P. (2018). Russia is poised to add a new hypersonic nuclear-capable glider to its arsenal, The Washington Post. https://www.washingtonpost.com/world/europe/russia-is-poised-to-add-a-new-hypersonic-nuclear-warhead-to-its-arsenal/2018/12/26/e9b89374-0934-11e9-89420ef442e59094_story.html
30. Watts, B.D. (2013). Precision Strike: An Evolution. The world once thought guided
munitions were the future of warfare. The truth has been more complicated, The
National Interest. https://nationalinterest.org/commentary/precision-strike-evolution-9347
31. Weitz, R. (2020). Managing Multi-domain and Hypersonic Threats to NATO, ICDS
w Estonii. https://icds.ee/en/managing-multi-domain-and-hypersonic-threats-tonato/
32. Woolf, A.F. (2020). Conventional Prompt Global Strike and Long-Range Ballistic
Missiles:
Background
and
Issues,
Congressional
Research
Service.
https://fas.org/sgp/crs/nuke/R41464.pdf

-50

