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Limited employment of nonstrategic nuclear weapons (NSNW) is becoming an increasingly
rational choice for Russian President Vladimir Putin in Russia’s ongoing war against
Ukraine. Three propositions have enabled the current situation. First, the United States and
its NATO Allies have transmitted a message of strategic ambiguity regarding a kinetic
Western response to Russian employment of NSN'W. The second proposition, based on
Western perceptions and his own belief, is that if Russia loses the war, Putin will fall from
power. The final proposition is that due to the military, economic, and reputational degra-
dation resulting from the war, Russia will lose its great power status. The United States
should better scope its strategic messaging to convey firm resolve to deliver military conse-
quences in the event Putin decides to break the nuclear taboo and deploy such weapons.

imited employment of nonstrategic nuclear weapons (NSNW) is becoming an

increasingly rational choice for Russia in its war against Ukraine. Although un-

likely to turn the tide of battle or achieve the political objective of conquering
Ukraine, limited NSNW use could still prove Russian mettle and allow it to maintain its
place on the world stage.! As the long-awaited Ukrainian counteroffensive progresses,
NSNWs could serve as a restorative shock of sorts, allowing President Vladimir Putin
to signal to the United States, his greatest existential threat, that Russia remains a great
power regardless of the outcome of the war in Ukraine.

This study examines three propositions that make Putin increasingly likely to use
nonstrategic nuclear weapons in some manner: strategic ambiguity on the part of the
United States and its NATO Allies’ formal and informal messaging regarding punish-
ment for nuclear use; a belief on the part of the West and of Putin himself that if Russia
loses the war, he will lose power; and the proposition that because of the war’s effects on
the Russian military, economy and global reputation, Russia is no longer a great power.
By employing prospect theory and its understanding of framing—which evaluates an
actor’s perceptions of alternative courses of action, the outcomes, and the probabilities of
those outcomes—this article demonstrates that if Putin internalizes these propositions,
his decision to use nonstrategic nuclear weapons becomes increasingly rational.
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to UK Defence Intelligence in London. He holds a master of arts in global affairs from Yale's Jackson Institute.
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How Possibilities of Loss Shape Perceptions of Risk

The tenets of prospect theory, developed from behavioral economics, are well
known: in general, humans will risk more to avoid loss than to achieve positive gains.
Because people are “generally risk-averse with respect to gains and risk-acceptant with
respect to losses,” this can lead to instability in the international arena.?

A state which perceives itself to be in a deteriorating situation might be willing to
take excessively risky actions in order to maintain the status quo against further dete-
rioration, even if a standard probability calculus based on expected value would lead
to a preference for restraint. This would be particularly likely if the state perceived that
the further deterioration in its position were certain, or if its position had already de-
teriorated and the state wanted to recover those losses.*

Prospect theory has strong insights for international relations, particularly when
states are treated as relatively unitary actors subject to a certain leader’s will. Granted,
even in the most autocratic states, a leader shares power with an elite group.® But
those states still have a central leader with an outsized ability to shape that state’s ac-
tions, particularly in the case of nonroutine, singular decisions.® Starting a war, re-
gardless of it being called a “special military operation,” and employing nuclear
weapons are two examples of singular decisions in the Russian system that fall within
Putin’s responsibilities.”

The Specter of Nonstrategic Nuclear Weapons

Russian warnings about using nuclear weapons have directly shaped the battlefield
in Ukraine. Russid’s strategic nuclear exercises incorporating various missile launches,
including ballistic missiles, concluded a few days prior to its invasion.® Then, in his
speech announcing the “special military operation” on February 24, 2022, Putin
stated, “No matter who tries to stand in our way or all the more so create threats for

2. Amos Tversky and Daniel Kahneman, “Advances in Prospect Theory: Cumulative Representation of
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our country and our people, they must know that Russia will respond immediately,
and the consequences will be such as you have never seen in your entire history””

Following the disastrous beginnings of the invasion, Putin announced that he had
put Russia’s nuclear forces on “high alert”'® And nuclear posturing has continued
since then: in October 2022, Russian news agency TASS reported Russia had warned
the UN secretary-general that Ukraine was planning a “dirty bomb” attack, pleading
for help in preventing this act of nuclear terrorism from taking place. These claims
were repeated by Russian Minister of Defence Sergei Shoigu to his counterparts from
the United States, United Kingdom, and France, among other countries.'' These accusa-
tions, which many in the West interpreted as a possible cover for a Russian false-flag
attack, took place alongside Russian annual nuclear drills involving intercontinental
ballistic missiles, submarines, and strategic bombers.

In February 2023, shortly after the US State Department announced that Russia
was in violation of the New Strategic Arms Reduction Treaty (New START), Putin
suspended Russian participation in the treaty and announced that “new ground-based
strategic systems” were going to be placed on combat duty.'* About a month after
withdrawing from New START, Putin stated he would be sending tactical nuclear
weapons to Belarus, which Russia did in late May."?

Skeptics of these threats argue Russia’s declarations are “primarily political posturing
unrelated to any probable nuclear use,” and claim Western overreaction is what ren-
ders the threats effective forms of intimidation.'* After all, Russian actors have made
such threats for years, such as in 2015, when warning Denmark it would become a
nuclear target if it joined NATO’s missile defense system, or in 2018, when in his state
of the union address Putin boasted about Russia’s new nuclear systems and shared a
simulation showing a Sarmat intercontinental ballistic missile on its way to Florida,
avoiding US missile defense systems.'®

9. Kremlin, “Address”; and Max Fisher, “Putin’s Case for War, Annotated,” New York Times, February

14. Valeriy Akimenko, “Myth 6: Russia’s Nuclear Threats are Real and Should be Taken Literally,” in
“Myths and Misconceptions around Russian Military Intent,” Chatham House (website), August 23, 2022,
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If these threats are simply political posturing, even increasingly dramatic warnings
from Russia should be ignored and played down in discussions of escalation.'® Western
observers expressed skepticism when, as Russian forces were thrown into disarray by
the successful Ukrainian counteroffensive in September 2022, Putin stated to the West
that those planning to use weapons of mass destruction against Russia needed to re-
member that Russia itself had such weapons and would use all means to protect itself.
His caveat—“this is not a bluff”—only served to undermine his claim."”

Other analysts in the West are less sanguine and believe that nuclear threats from
Russia may signal actual intent. At the popular level, sales of iodine—a prophylactic
against harmful radiation—across Europe substantially increased beginning in Febru-
ary 2022."® As the war began, US intelligence community leaders assessed that providing
certain military systems such as the MiG-29 would be “too escalatory”'® Defense-
related commentary included alarming claims. One foreign relations expert noted that
Washington and Moscow “are locked in an escalatory cycle that, along current trends,
will eventually bring them into direct conflict and then go nuclear, killing millions of
people and destroying much of the world”?° Adding to these concerns are studies sug-
gesting that the nuclear taboo may be overstated and could be broken depending on
political and material circumstances.>* As one political analyst noted in 2022, “There

is a whiff of nuclear forgetting in the air”>?

Messaging as a Potential Trigger

This study is an attempt to better understand Russia’s nuclear posturing vis-a-vis
Ukraine by exploring specific messaging that makes the use of NSNW a rational
choice for Putin. The United States and other Western states have, even from early in
the war, heightened the stakes for Putin by explicitly discussing the threats to his own
regime and himself if the war should be lost. As Russia’s military performance has
continued to stumble, prospect theory suggests a massive risk to avert losses will become

16. Anya Loukianova Fink and Olga Oliker, “Russia’s Nuclear Weapons in a Multipolar World,” Daedalus

18. Karel Kostev, Susanne Abeler, and Ai Koyanagi, “Research Letter: Sales of Iodine-Containing Drugs
in Europe following the Beginning of the War between Russia and Ukraine;” JAMA Network Open 5, no. 10
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increasingly appealing to Putin.?* If the war is about to be lost, with all its attendant
dire consequences, why not overturn the chessboard and see what happens?

Putin may be bluffing with his nuclear hand, but if not, the strategic planning ap-
proach of backcasting will help contextualize events that could lead to his employment
of nuclear weapons. In backcasting, one begins with a future state—in this case, from
the point of an undesirable future—and then traces backward to see how such a situa-
tion could develop.** The backcasting method applied in this article is not concerned
with battlefield developments that might lead Putin to use NSNW in Ukraine, but
rather what messages or signals could have encouraged Russian nuclear use in the
imagined future state, and thus, how to avoid sending them today.

According to prospect theory—which determines how people choose among op-
tions that involve probability and uncertainty—the framing of decisions is linked to
three elements of a choice: how an actor perceives courses of action, the outcomes
that can be associated with those alternatives, and the probabilities associated with
each particular outcome.? In this case, prospect theory suggests explicit US messag-
ing to Russia as well as the implicit messages from battlefield results have placed Putin
in a situation in which, despite the risks, the costs of using NSNW have been lowered,
while the possibility of a positive outcome following NSNW use has been increased.

Russia’s employment of NSNW could allow the country to potentially regain its
status as an unpredictable actor to be feared and respected by other states, despite its
military’s poor performance in Ukraine. Three propositions in the form of two explicit
messages and one implicit message have forged Russian perceptions about NSNW use:
first, that there may or may not be serious consequences if Putin employs them; second,
that the consequences for losing the war in Ukraine will be threatening for Putin; and
finally, the implicit message that if matters continue their current trajectory Russia will
lose its great power status.

Predicting NSNW Use

Russian Nuclear Doctrine

One potential Russian use of NSNW might not come as a series of nuclear strikes
on Kyiv, but rather a scenario in which a single NSNW is employed in a nonconven-
tional manner, thus complicating how the United States should respond. Based on

23. JackS. Levy, “Prospect Theory, Rational Choice, and International Relations,” International Studies

24. Emily Sylak-Glassman, Sharon R. Williams, and Nayanee Gupta, “Appendix C.: Technology Fore-
casting Tools, Techniques, and Aids,” Current and Potential Use of Technology Forecasting Tools in the

25. William A. Boettcher III, “The Prospects for Prospect Theory: An Empirical Evaluation of Inter-
national Relations Applications of Framing and Loss Aversion,” Political Psychology 25, no. 3 (2004): 333,
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Russian doctrine, general triggers for nuclear use could include strikes on critical
Russian targets, significant losses across forces in theater, or the inability to defend
against an imminent invasion.?®

In the case of the Ukraine conflict, the typical explanation for Russia choosing to
employ NSNW would be the doctrinal conditions of major losses: to stop Ukrainian
forces from inflicting a crushing battlefield defeat.?” Yet relying on Russian doctrine to
assess the likelihood of NSN'W use is problematic, in part because published doctrine
that has over time shown a decreasing threshold for use “could have been a part of
Russian messaging to Western counterparts”’?® Assessments such as significant losses
or critical Russian targets are qualitative in their nature.? If Russian nuclear doctrine
cannot necessarily be predictive of real-world behavior, implicit signals and incentives
to Russia from America and its Allies provide more useful insights.

Messaging, Explicit and Implicit

In a constructivist view, states define their identities in socially constructed relation-
ships with other states.*® According to this view, Russia relies on other states, most
notably the United States, to help define itself. The terms by which the United States uses
to define Russia—specifically perceiving Russia as a threat and treating it accordingly—
will affect Russia’s view of itself and by implication its possible desire to employ
nuclear weapons.

In Russia’s ongoing process of self-identification, American and Western messaging
leading up to, and during Russia’s war in Ukraine about the consequences for nuclear
use has been a complicating factor. These messages have been decidedly mixed, with
inconsistent remarks emerging between the United States and some NATO Allies.?!
At the same time, American officials have consistently warned that if Putin loses the
war, his reign is at risk.?* Central Intelligence Agency Director William Burns has
noted that Putin himself believes he “cannot afford to lose” the war.??

26. Michael Kofman, Anya Fink, and Jeffrey Edmonds, Russian Strategy for Escalation Management:

28. Kofman, Fink, and Edmonds, Russian Strategy, 44.
29. Kofman, Fink, and Edmonds, 45, 51.
30. Alexander Wendt, “Anarchy is What States Make of It: The Social Construction of Power Politics,”
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Furthermore, sanctions against Russia and battlefield losses that have dealt significant
blows to its military have also eroded Russia’s status as a great-power state. This
material fact has resulted in an implicit message that Russia has lost its prestige and
capability to defend itself in the future. The combination of mixed messaging, the risk to
state leadership, and Russia’s sapped capabilities has backed Putin in a dangerous corner,
where he may be compelled to resort to nuclear weapon use to shore up his country’s
receding reputation in the world.

Messages: How Russia Should Think of Itself

Message I: Threats . . . and Off-Script Comments

Direct communications by US officials to Russia have been consistent about the
serious consequences should Russia employ nuclear weapons in Ukraine, but indirect
messages have been mixed, indicating some dissension within NATO itself. In both
private and public messaging, National Security Advisor Jake Sullivan has warned of
“catastrophic consequences” to Russia.** In the fall of 2022, the Washington Post pub-
lished a report that stressed the volume and level of private messaging by President
Joseph Biden’s administration.* Other than Biden, those who have warned about the
gravity and possible consequences of nuclear use include Burns and Chairman of the
Joint Chiefs of Staff General Mark Milley.*®

To some extent, it seems that Russia has responded to the messaging. Even after
Russia withdrew from New START, NATO has kept some communication channels
open with Moscow.*” Although the US-Russian “deconfliction” hotline—a communi-
cation line established by the nations’ militaries to prevent miscalculation and possible
escalation during the conflict—has been used only once since the invasion of
Ukraine, Russia has still received direct and indirect messages from the United States,
in both media comments and private messages from officials.*®

34. Edward Helmore, “Jake Sullivan: US Will Act ‘Decisively’ If Russia Uses Nuclear Weapons in
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Despite US efforts to convey the gravity of the situation, NATO Allies have not al-
ways sent the same message, at times presenting Russia with a nonunified front on the
part of the Alliance. NATO infighting, ranging from Germany hesitating to donate its
Leopard tanks to the war effort to Turkey and Hungary blocking Finland’s and Sweden’s
admittance to NATO, show an Alliance that is not speaking with a unified voice and
implicitly suggest that NATO might not be able to agree on how to respond to serious
Russian provocations.* France’s President Emmanuel Macron in particular has pro-
vided a number of remarks that have suggested NATO may or may not respond to
Russian NSN'W use.*°

In an early October 2022 interview, Macron mentioned France would not consider
nuclear retaliation against Russia should it choose to attack Ukraine with nuclear
weapons because vital national interests “would not be at stake if there was a nuclear
ballistic attack in Ukraine or in the region.”*' Macron’s subsequent criticism of re-
marks made by Biden in early October warning of a potential nuclear disaster has
likely suggested to Russia that NATO may not follow the United States in retaliating
against a Russian nuclear attack, whether with nuclear weapons from the United
States, the United Kingdom, and France, or from various NATO conventional forces.*
If NATO does retaliate against Russian NSNW use in Ukraine, Macron’s statements
indicate it will only do so after contentious discussions.*?

This mixed message impacts the probability factor in Russia’s decision-making. The
United States has communicated publicly and privately that NSNW use will lead to
grave consequences, but with Allies that might not be on board, Putin could conclude
that America is bluffing about such consequences.

Message II: Putin Cannot Afford to Lose

Besides the confusing messages about how seriously the United States and its Allies
would take Russian nuclear use in Ukraine, Putin has received Western messages
about his own dire fate if he loses the war. Off-ramps are hard to envision for Putin—

39. Hans Von Der Burchard and Cory Bennett, “Germany Snubs Ukraine’s Tank Request,” Politico EU,

43. Willis.
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views range from Macron’s “we must not humiliate Russia” to former UK Prime Min-
ister Boris Johnson’s statement that finding de-escalation is Putin’s own responsibility.**

The primary assumption is that “Putin cannot afford to lose”*> As the 2023 Annual
Threat Assessment of the U.S. Intelligence Community states, “there is real potential for
Russia’s military failures in the war to hurt Russian President Vladimir Putin’s domestic
standing.”“6 Implicitly, if Putin cannot afford to lose, an off-ramp to the conflict is under-
stood to be an outcome that must be less than a defeat for Russia. This rules out sce-
narios such as a stalemate leading to exhaustion for both sides, but also a scenario in
which Putin’s off-ramp comes from defeat.*”

The presupposition from US and Western officials is that Russia must be treated as
exceptional, as if Russia and Putin somehow “cannot” lose this war. States lose wars on
a routine basis, without necessarily seeing a subsequent regime change. If a war is lost,
the stakes may be higher for autocrats than democratically elected leaders, since de-
feat in war can diminish a leader’s grip on power and galvanize the opposition.*® Putin
has staked his reputation on being a tough leader who has rebuilt Russia and restored
its position, which is why the humiliation of a Russian loss could threaten his position.

Yet even with a Russian defeat, a Kremlin coup is far from certain. Putin’s years of
coup-proofing, including instilling a culture of mistrust among the agencies that could
in theory have the power to force political change, mean that a change from within the
system is unlikely.** The lack of a clear potential challenger to Putin comes from the
way in which power is shared in complex circles of Russian business and military
elites. Putin is not simply the leader but also the embodiment of a complex system of
governance that may well outlast him.>°

Recent research finds leaders that launch wars can be differentiated by their culpa-
bility and vulnerability, and that these factors affect the leaders’ vulnerability to re-
placement post war. “Nonvulnerable” leaders of authoritarian regimes have tenures
that are mostly unaffected by war outcomes.>" If correct, even a clear defeat in Ukraine

5%
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might not lead to a putsch in Moscow.> It is too early to tell whether Wagner Group
leader Yevgeny Prigozhin’s brief march to Moscow in June 2023 will prove to weaken
Putin’s power or help him by identifying a threat to target and neutralize. Regardless
of the long-term implications, in the current environment such an event will surely
make Putin feel more threatened, something US officials tacitly recognized in their
decision not to tip him off to Prigozhin’s plans and risk being accused of sponsoring
such actions.>?

Since Putin’s overthrow, even in the event of a loss in Ukraine, is not a foregone
conclusion, Western suggestions to the contrary are not only empirically suspect but
also likely to raise his own threat perception in dangerous ways, including the possibility
of justifying NSN'W use as a last gamble that might overturn the chessboard and allow
some sort of victory in Ukraine. As mentioned previously, prospect theory argues that
leaders will take greater risks to avoid loss.>* Public messaging to Putin that if he loses
this war, he will lose his position, could make employing NSNW worth the risk and a
more rational choice.

Message I11: Great Power No More

Messaging to Russia has been inconsistent about the possible consequences for
NSNW use but consistent about the consequences for Putin if he should lose the war.
Unfortunately, another consistent message that has been sent to Russia is that its war
in Ukraine has shown Russia is no longer a great power. A state’s ability to issue
threats to its adversaries derives from four characteristics: aggregate power, geographic
proximity, offensive capability, and offensive intentions.>

At the same time, a state’s own identity is not formed in isolation, but as part of a
complex network of connections with other states: in other words, a state perceiving
that the international system is hostile will act accordingly, shaping its own identity in
opposition to other threatening states.*® These characteristics of threat, blended with
the way in which states form their own identity, show the difficulty of Russia’s current
position. If Russia loses its ability to threaten, it could lose its ability to deter—not
necessarily its ability to deter a US nuclear strike on Moscow, but its ability to deter,
for instance, new weapons systems and munitions being provided to Ukraine, or to
deter Ukrainian forces from retaking Crimea.

56. Wendt, “Anarchy”
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Since February 2022, Russia has seen a steady loss of some elements of national
power. Its aggregate power has decreased, with its battered economy, unprecedented
military causalities, and major losses of military equipment.”” In terms of Russia’s
proximate power—its ability to threaten states that are geographically nearby—it is
arguably in a worse position now than before. Russia’s proximity to states through
NATO expansion to Finland or other alliances and security guarantees, such as the
British guarantee to defend Sweden, now threaten it more than before the war began.*®

Russia’s disastrous military performance indicates a clear loss of offensive capa-
bility.>® This is in stark contrast with the steady increase in the size of NATO forces
along its borders and the 2023 claims by Biden that “NATO is stronger than it’s ever
been.”®® Russia has displayed its offensive intentions, but a case could be made that
NATO has as well—after all, in April 2022, US Secretary of Defense Lloyd Austin
stated that the United States and its Allies wanted to see Russia “weakened to the de-
gree that it can’t do the kinds of things that it has done in invading Ukraine.” Even
though these comments were reportedly walked back, it seems likely that Russia will
still believe this is NATO’s stance.®' Statements such as those of NATO Secretary
General Jan Stoltenberg, who has committed NATO to stand with Ukraine “as long as
it takes,” are also likely to increase Russia’s threat perceptions.®

Considering Russia’s loss of capability to threaten, if the odds of military success
continue to decrease, Russia’s use of NSNWs becomes more plausible. Regardless of
the US response, NSNW employment would secure the reputation of Russia as an un-
predictable and dangerous actor: a foe that commands respect on the world stage,
even if it loses on the battlefield. This need to command respect comes in part from
how Russian identity has become defined partly by the threat from NATO, the West,
and above all, the United States.

As noted constructivist Alexander Wendt observed in the early 1990s, state identity
formation is concerned with security—but security is understood in different ways at
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different times and is shaped in part by other states, and by the distribution of power
in the international system.®> The war in Ukraine has changed Russian conceptions of
its security. Its military has proved to be ineffective and its adversaries resolute.®* In
fact, its adversaries are not only resolute, but they are also willing to fight a proxy war
in or through Ukraine and willing to expand the geographic reach of their threat and
the proximate military power on Russia’s borders.®

The long-term devastation that sanctions will have on Russia’s economy, despite the
economy doing better than conventional wisdom expected, must also be considered.®®
As a result, Russia may see itself in a position with little leverage left—as discussed
above, a problematic position for Putin that could lead to a rational decision to use
NSNW. Although Russia has not lost its ability to hurt, still has room to escalate, and
still is trying to wear down Ukrainian will, a path to Putin’s maximalist aims at the be-
ginning of the war has vanished—if it ever existed. But a loss of the war, or even a
pyrrhic victory, however celebrated by Kremlin propagandists, will come with the
baggage of a Russian state with heightened threat perceptions and virtually no con-
ventional means to threaten.

Conclusion

Russia’s primary deterrent, a powerful conventional military, has failed. The use of
nonstrategic nuclear weapons will not change this fact. But NSNW use—a massive
gamble—could, in Putin’s view, reshape the world’s view of Russia, shatter assump-
tions about the international order, and above all, force the world to take him seriously.
The use of Russian NSN'W, even only one, would signal to America that despite its de-
feat in Ukraine, Russia is still a great power. If it is willing to break the nuclear taboo,
what might it do next?

The conflict in Ukraine has taken place on the world stage, with all of Russia’s forces
involved. Russia’s status in the international system and future security considerations are
at stake in part because of the signals that the United States and some Western states
have sent to Russia. These explicit messages convey (1) strategic ambiguity about a US
or Western response to the Russian use of NSNW, (2) Russia’s loss in the war will
mean the end of Putin’s regime, and (3) Russia’s status as a great power will be elimi-
nated. For Russia, the combination of these messages suggests that NSN'W use now is
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A Rational Choice?

more rational than ever before. It might or might not lead to military victory, but it
could ensure Russian security after the war.

American deterrence has been undermined by the three messages that the United
States and other Western states have communicated to Russia since the beginning of
the conflict. The implicit messages behind these explicit messages include (1) a poten-
tially lower risk than in the past for Russia if they employ NSN'W, (2) using NSNW
might be worth the gamble for Putin if he wishes to remain in power, and (3) NSNW
use could change a narrative of loss of great-power status. These messages collectively
are dangerous because they may lower Russia’s threshold for nuclear use.

The interplay of these three messages with changing battlefield conditions means
that each day risks Russia deciding to employ nuclear weapons. Perhaps, as some suggest,
the nuclear taboo has become a self-sustaining tradition; moral and humanitarian
concerns and the weight of decades of nonuse have led to a universal conclusion that
nuclear weapons employment really has become unthinkable.®” On the other hand,
the longer that circumstances that could foster nuclear use last—such as the current
situation in Ukraine—the greater the risk of its occurrence.

Although democracies struggle to be consistent in strategic messaging, and Russia
will interpret any American action in the worst possible light, this does not mean that
American signaling cannot become more cautious, deliberate, and intentional. The
United States should be more cognizant of how Russia will interpret formal and informal
signals from the international community to better anticipate Russia’s potential em-
ployment of nonstrategic nuclear weapons. Z&

67. Thomas Schelling, Arms and Influence (New Haven, CT: Yale University Press, 2008), 301.

Disclaimer and Copyright

The views and opinions in Ather are those of the authors and are not officially sanctioned by any agency or
department of the US government. This document and trademarks(s) contained herein are protected by law
and provided for noncommercial use only. Any reproduction is subject to the Copyright Act of 1976 and
applicable treaties of the United States. The authors retain all rights granted under 17 U.S.C. §106. Any repro-
duction requires author permission and a standard source credit line. Contact the Ather editor for assistance:
aether-journal@au.af.edu.

30 VOL. 2, NO. 2, SUMMER 2023



	_Hlk126669138
	_Hlk135212279
	_Hlk135214854

