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Abstract

This paper analyzes the development and potential operational use
of Directed Energy Weapons — DEW, with particular emphasis on
the Havana Syndrome and the U.S. operation Absolute Resolve
conducted in Venezuela in 2026. The central hypothesis of the
study is that the technical and technological development of these
systems has reached a level that enables their practical application in
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contemporary military and security operations. The research is based
on the analysis of available scientific, media, and institutional sources,
employing comparative methodology and a case study approach. The
paper examines the phenomenon of Havana Syndrome as a possible
indicator of the existence of microwave and other directed-energy
systems capable of causing neurological, cognitive, and auditory
disorders in humans. Particular attention is devoted to the microwave
auditory effect and recent media reports suggesting the existence of
portable electromagnetic devices associated with these symptoms. The
second part of the paper analyzes Operation Absolute Resolve, during
which the United States conducted a complex military-intelligence
operation in Venezuela. Based on available reports and eyewitness
testimonies, the study considers the possible use of an unidentified
weapon referred to as a discombobulator, whose effects reportedly
included disorientation, loss of balance, and physical impairment
among members of the Venezuelan forces. The paper indicates that such
effects demonstrate certain similarities with known directed-energy
weapon systems. Special attention is given to the U.S. programs Active
Denial System — ADS, Mob Excess Deterrent Using Silent Audio —
MEDUSA, and Long Range Acoustic Device — LRAD, as examples
of systems employing microwave and acoustic effects for military and
security purposes. The analysis demonstrates that these weapons have
been the subject of intensive development for decades, accompanied
by substantial financial investments and the gradual enhancement of
their operational mobility and effectiveness. The paper concludes that
directed energy weapons no longer represent exclusively a theoretical
or futuristic concept, but rather an increasingly significant component
of contemporary warfare. Their further development may substantially
influence the nature of future military and police operations, while
simultaneously raising important security, medical, legal, and ethical
questions about their control and consequences.

Keywords: directed-energy weapons, Havana Syndrome, ADS,
MEDUSA, LRAD, microwave weapons, acoustic
weapons, Absolute Resolve, contemporary warfare,
security technologies.
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INTRODUCTION

Maintaining technological superiority has become more
challenging due to rapid innovation and the global spread of advanced
technologies. China has increasingly used developments from the
commercial sector to strengthen its military capabilities, reducing
the traditional advantage once held by the United States in advanced
weapons systems (Steki¢ 2025). Contemporary developments in science
and technology are driving radical changes in the concept and design
of weapons systems, with DEW development occupying a particularly
significant position. Although research on the military applications of
laser, microwave, and sonic systems has been ongoing for decades,
this field remains shrouded in a high degree of secrecy. Global military
powers such as the United States of America, the Russian Federation,
and the People’s Republic of China disclose information on the status of
their projects only sporadically, thereby directly limiting the precision
of scientific evaluation of the tactical and technical performance of
these systems under real operational conditions. The lack of empirical
data and the inability to verify the effects of DEW systems in combat
environments have led these technologies to be viewed predominantly
through theoretical models.

The emergence of the Havana Syndrome in 2016, and
particularly the U.S. operation conducted in Caracas under the name
Operation Absolute Resolve, which resulted in the arrest and detention
of Venezuelan President Nicolas Maduro, initiated a new wave of
interest among the international professional and academic communities
in the fields of security and defense technologies. Havana Syndrome,
also referred to as Anomalous Health Incidents — AHIs, represents one
of the most controversial and complex security-medical phenomena of
the contemporary era. Since the first reported cases among American
and Canadian diplomats in Havana in 2016, this phenomenon has
attracted intense attention from scientific, security, and political
circles. Symptoms, including unusual sensory experiences, dizziness,
cognitive impairments, and neurological and vestibular disorders,
have subsequently been recorded among officials at other locations
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worldwide, further deepening suspicions that the phenomenon may
possess broader geopolitical and technological implications.

In the case involving Maduro, field reports, testimonies
of surviving members of the Venezuelan presidential guard, and
official accusations issued by the Venezuelan Ministry of Defense
indicate that previously unseen and classified combat systems were
allegedly employed during the operation. Testimonies describing
mass disorientation, temporary paralysis, and physical side effects
among defenders, accompanied by statements from officials in
Washington regarding the use of advanced classified systems, the so-
called discombobulator', have raised questions concerning the level of
technological maturity and operational readiness of non-conventional
weapon systems.

Based on the foregoing, the principal hypothesis of this paper
is that the technical and technological development of directed-
energy weapons has reached a level sufficient to ensure operational
readiness and deployment under real-world conditions. The aim of
the research is to examine the validity of this hypothesis through the
analysis of available technical indicators, the application of comparative
methodology, and a case study approach.

HAVANA SYNDROME AND NEW
UNKNOWN WEAPONS

Since 2016, officials from the United States and Canada
have reported cases of AHIs, also known as Havana Syndrome,
which involve unusual sensory experiences followed by long-
term neurological, cognitive, and balance-related symptoms (Dutta
2025). Subsequently, other individuals serving in similar roles in
multiple locales (e.g., Austria, Germany, Russia, Vietnam, and
within the continental U.S.) experienced similar subjective symptoms
(Giordano 2025). Furthermore, Dutta states that the source of these
incidents remains widely disputed, with major explanations ranging

' Meaning of discombobulate: to confuse someone or make someone feel

uncomfortable (Cambridge Dictionary 2025).
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from psychological and social influences to the possible use of
directed-energy technology, making the issue a complex medical
and international security concern. Havana Syndrome has presented
a complex diagnostic challenge for both clinicians and government
entities. All have described an acute onset of a constellation of
subjective symptoms, including directional auditory phenomena,
vertigo, cognitive disturbances, and pressure sensations, accompanied
by objective neurological, vestibular, and autonomic disturbances
(Giordano 2025).

On March 1, 2023, five U.S. intelligence agencies published the
conclusions of a comprehensive investigation into Havana Syndrome
and its possible causes. Their assessment found it highly improbable
that the symptoms experienced by affected individuals were the result
of attacks using sonic or microwave technology, and they found no
convincing evidence connecting the incidents to the actions of a foreign
adversary. According to their findings, many of the reported symptoms
could be explained by existing medical conditions, psychological stress,
reactions to environmental circumstances, and other ordinary factors
(Bartholomew and Baloh 2023).

On January 13, 2026, CNN published an article stating that the
Pentagon had acquired a device through an undercover operation, which
is suspected to be linked to Havana Syndrome. In the final months of
the Biden administration, Homeland Security Investigations, a branch
of the Department of Homeland Security, acquired a device through
an undercover operation funded by the Department of Defense. The
Pentagon has spent more than a year examining the equipment because
some investigators believe it may be linked to the unexplained health
problems associated with Havana Syndrome. Reports indicate that
the device remains under active testing and can emit pulsed radio-
frequency waves. For several years, officials and academic researchers
have suggested that this type of energy could potentially explain the
neurological and physical symptoms linked to Havana Syndrome (Lillis
et al. 2026).

The CBS News program “60 Minutes” presented an in-depth
report on Havana Syndrome. Through investigative reporting, they
established that undercover agents of the United States Department
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of Homeland Security acquired a microwave weapon from a Russian
criminal network in 2024 for $15 million. They further state that the
microwave weapon is “portable, concealable, and requires relatively
little power, small enough to be carried by a person, operates silently,
and does not produce heat”. The report also notes that the weapon is
“programmable for different scenarios and can be operated by remote
control” (60 Minutes 2026).

On February 14, 2026, The Washington Post published an article
about another weapon that may be linked to Havana Syndrome. In
2024, operating under highly confidential conditions, a Norwegian
government researcher developed a device capable of emitting
microwave pulses and, in an attempt to demonstrate that the technology
posed no danger to humans, tested it on himself. Reportedly, he
experienced neurological effects resembling the symptoms associated
with Havana Syndrome. The Norwegian government informed the
CIA about the findings, leading to at least two visits to Norway in
2024 by representatives of the Pentagon and the White House. The
experiment suggested that devices capable of releasing concentrated
bursts of electromagnetic energy can influence human biological
functioning (Strobel and Nakashima 2026). In the following days, this
information was reposted by numerous media outlets, all of which cited
The Washington Post as the original source. Even one of the largest
Norwegian media outlets, Verdens Gang — VG, reported on the matter
the same day, also referencing The Washington Post as its source
(Tronstad 2026).

It is important to emphasize that the microwave auditory
effect offers a possible scientific explanation for Havana Syndrome.
Unlike normal hearing, microwave hearing does not depend on sound
waves passing through the outer and middle ear. Instead, short pulses
of microwave energy absorbed by brain tissue create rapid thermal
expansion, producing pressure waves within the skull that travel to the
cochlea, where they are interpreted as sound (Lin 2021).

On February 20, 2026, the U.S. War Department announced that
the Anomalous Health Incidents Cross-Functional Team — AHI CFT
will move to the Office of Research and Engineering. The Department
emphasized that this change reflects a growing and increasingly
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complex mission and will ensure that the team has the expert support
needed to address current and future challenges (U.S. Department of
War 2026).

OPERATION ABSOLUTE RESOLVE

In August of 2025, a covert team of CIA operatives entered
Venezuela with the objective of gathering intelligence on President
Nicolds Maduro. The agents operated secretly throughout Caracas for
several months without being detected. Using intelligence on Maduro’s
daily activities, information from a source close to the Venezuelan
leader, and surveillance conducted by stealth drones flying covertly
above the city, the agency developed a highly detailed understanding
of his movements and routines (Barnes, Pages, and Schmitt 2026).
General Dan Caine, the chairman of the Joint Chiefs of Staff, said that
intelligence gathered by the team allowed the United States to know
“where Mr. Maduro moved, what he ate and even what pets he kept”
(ABC News 2026). The operation resulted in a highly coordinated and
rapidly executed mission that successfully removed Nicolas Maduro
from Venezuela without any casualties on the U.S. side. President
Trump praised the outcome, even though the operation sparked broader
debate over the legality and justification of U.S. actions in Venezuela
(Barnes, Pages and Schmitt 2026).

On January 3, 2026, U.S. President Donald Trump announced
that Venezuelan leader Nicolas Maduro and his wife, Cilia Flores de
Maduro, had been taken into custody during a joint overnight U.S.
military operation conducted in Caracas. Trump also stated that the
couple would be prosecuted in connection with a 2020 U.S. Department
of Justice case involving several federal accusations, including drug
trafficking and narco-terrorism (Olay 2026). Operation Absolute
Resolve, the joint military and law enforcement operation aimed at
capturing Nicolas Maduro and Cilia Flores de Maduro, was carried out
after months of detailed planning and operational rehearsals involving
U.S. joint forces and special operations personnel from several
branches of the military. Air Force General Dan Caine, Chairman of
the Joint Chiefs of Staff, stated that the operation also included close
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coordination and extensive intelligence collaboration with multiple U.S.
intelligence agencies (ABC News 2026).

Inside Venezuela, the mission began with a cyberoperation that
disrupted power across large areas of Caracas, plunging the city into
darkness and enabling aircraft, drones, and helicopters to approach
undetected. More than 150 military aircraft, including drones, fighter
jets, and bombers, participated in the operation, launching from
approximately 20 military bases and naval vessels (Berg 2026). The
operation started with overnight strikes targeting areas in and around
Caracas, the Venezuelan capital. Venezuela subsequently declared a
nationwide state of emergency, while the number of casualties and
the full extent of the destruction remained yet to be confirmed. The
Venezuelan government condemned the action as an “extremely serious
military aggression” carried out by the United States. The operation
followed months of escalating tensions, including a significant U.S.
military buildup near the Venezuelan coast and several deadly attacks
on suspected drug-trafficking vessels. In the weeks leading up to the
operation, the United States had also ordered the seizure of sanctioned
oil tankers while warning that ground operations could be launched to
remove Maduro from power (UN News 2026). Air Force General Dan
Caine stated that “the mission to extract the Maduros was so precise
that it involved more than 150 military aircraft from across the Western
Hemisphere launching in close coordination to provide cover for the
ground-based extraction force in Caracas” (Olay 2026).

While many of the operational details remain vague and likely
classified, the U.S. military appeared to overrun Venezuela’s air
defenses, while special operations forces and law enforcement agencies
participated in the raid on Maduro’s house. The operation appears to
have been an overwhelming success on the tactical level, as the U.S.
Air Force controlled the skies, Venezuela’s radars and electrical grid
were jammed, and many of its air defenses were destroyed (Berg 2026).

On January 10, on the online platform X, social media influencer
Mike Netter presented an interview with a Venezuelan security guard
loyal to Nicolas Maduro. The security guard explained that all their
radar systems had suddenly shut down without warning, and shortly
afterward, numerous drones appeared above their positions, leaving



L. Ignjic, S. Micin, P. Cerani¢ OPERATIONAL APPLICATION OF DIRECTED...

them unsure how to respond. He added that only a few helicopters
arrived, no more than eight, carrying around 20 soldiers who appeared
far more technologically advanced than any enemy they had previously
encountered. Despite their numerical superiority, he emphasized that
they stood no chance, as the opposing forces fired with extraordinary
speed and precision, rendering them completely powerless. At one
point, he recalled, the opposing forces deployed what he could only
describe as an intense sound wave, after which he felt as though his
head were exploding from the inside. He explained that they all began
bleeding from the nose, some even vomiting blood, and soon collapsed
to the ground, unable to move. According to his account, the twenty
attackers suffered no casualties while killing hundreds of his men.
He stressed that they were unable to compete with such advanced
technology and weaponry, adding that he had never witnessed anything
like it before, and that after the deployment of the sonic device, they
were not even able to stand. After that, Mike Netter’s post was shared
on the online platform X by Karoline Leavitt, who is currently the
Assistant to the President and the 36™ White House Press Secretary,
with the caption: “Stop what you are doing and read this [...]” (Leavitt
2026). Aside from that, the United States has provided no medical
records, forensic evidence, or independent verification to support the
claim, and it has not denied it either (Firstpost 2026).

Based on the previously presented interview, the question arises
whether the United States used new, modern high-tech weapons. In an
interview with the New York Post, President Donald Trump addressed
this question, acknowledging that a new type of weapon had been used
in Operation Absolute Resolve but stating that information regarding
that weapon remains classified. During the interview, he referred to
the weapon as the discombobulator. The offered further explanation
for its name: “None of their equipment worked. Everything was
discombobulated” (NBC News 2026). In an interview on “Katie Pavlich
Tonight”, President Donald Trump stated that there are weapons that
no other country possesses and that the United States has weapons
that no one knows about. When the host Katie Pavlich referred to the
mentioned weapons as “sonic weapons” during the interview, Trump
did not object (NewsNation 2026). President Donald Trump also stated
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that they had used weapons that had never been used on battlefields
(Montagu-Smith 2026).

On 23 January 2026, on the official X account of the Office
of the Under Secretary of War for Research and Engineering, it was
stated that the U.S. Department of War possesses directed-energy
weapons and is scaling them (Department of War 2026). A day
later, on 24 January 2026, in an interview with the New York Post,
Donald Trump stated that a new weapon had been used and called it
the “discombobulator” (Nelson, Goodin, and Schultz 2026). In the
days that followed, several major media outlets reported the same
information in their coverage. CNN published a report on January 25
(Iyer and Sciutto 2026), followed by PBS News on January 26 (PBS
News 2026), and Al Jazeera on the same day (Montagu-Smith 2026).
Most of these outlets focused primarily on the incident itself and the
interview with the bodyguard, rather than engaging in an assessment
of the nature or characteristics of the alleged weapon. In contrast, Al
Jazeera presented the topic in considerably greater detail, identifying
potential examples such as the Long Range Acoustic Device (LRAD)
and the Active Denial System (ADS) (Montagu-Smith 2026), both
classified as directed energy weapons.

The topic remained highly prominent in the media until the
end of January, during which time the discombobulator was widely
discussed. However, media attention declined in February, with
fewer outlets continuing to report on the issue. One of the last notable
reports was published by The New York Times on February 20, 2026
(Mclntyre 2026).

AMERICAN PROGRAMS, TECHNOLOGICAL
DEVELOPMENT, AND OPERATIONAL
APPLICATION OF DIRECTED-ENERGY WEAPONS

The United States Department of Defense budget request for
fiscal year 2025 in Science and Technology was 17.2 billion dollars
(United States Department of Defense 2024). The United States
Government Accountability Office (GAO) states that the United
States is spending $1 billion annually developing directed-energy

10
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weapons, such as high-energy lasers and high-powered microwaves
(U.S. Government Accountability Office 2023). In November 2025,
the U.S. Department of War stated that “directed energy, hypersonics,
and artificial intelligence are among the six technology focus areas”.
Emil Michael, undersecretary of war for research and engineering, said
that “focusing on directed energy will allow the department to rapidly
scale high-energy lasers and high-power microwave systems, providing
widely accessible defense capabilities with a low cost per shot” (Lopez
2025).

The global directed energy weapons market is projected to reach
$17.4 billion by 2029, up from $ 9.24 billion in 2022. The growing
demand is driven by increasing military operational requirements
worldwide, particularly following the Russia—Ukraine war, by the
effectiveness of DEWs against small drones and multiple targets, and
by rising investments in research and development (Khurshid 2024).
It has been alleged that, over the past two decades, the United States
military may have employed three non-lethal directed energy weapons
used against personnel. Those are Active Denial System (Raytheon
Company 2019), Mob Excess Deterrent Using Silent Audio (Hambling
2020), and Long Range Acoustic Device (Lewer and Davison 2005).

According to the U.S. Department of War, Active Denial
Technology — ADT generates a concentrated beam of directed
energy intended to provide Joint Forces with a method of stopping,
discouraging, or forcing back suspicious individuals while minimizing
the risk of injury. The system uses an invisible beam of millimeter-
wave radio-frequency radiation that travels at the speed of light and
penetrates the skin to a depth of approximately 1/64 of an inch, roughly
equal to the thickness of three sheets of paper. The exposure creates
an intense heating sensation on the skin, causing the targeted person to
instinctively move away from the beam (U.S. Department of War n.d.).

The development of an electromagnetic heating weapon was
originally financed in 2002 by the U.S. Air Force Research Laboratory
and the U.S. Department of Defense’s Joint Non-Lethal Weapons
Directorate. The first version of the system, known as Active Denial
System I, was tested and later deployed to Afghanistan in 2010.
However, it was withdrawn only a few months later and has not been

11
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used against enemy combatants in military operations since that time
(Physicians for Human Rights 2020).

Also in 2010, the Los Angeles County Sheriff’s Department
revealed plans to deploy a new non-lethal weapon that emitted an
invisible energy beam. The department intended to use Active Denial
System I in a county jail as a tool for controlling inmates, particularly
during fights and other violent disturbances. However, negative media
coverage and opposition from the American Civil Liberties Union,
which argued that the system threatened civil rights and liberties,
ultimately stopped the weapon from being introduced (Weinberger
2014). The system has reportedly undergone more than 11,000 tests
involving approximately 700 volunteers, including members of the
media. According to the U.S. military, the probability of injury is
estimated at only 0.1%, since the energy beam penetrates the skin to a
depth comparable to three sheets of paper. Although the beam produces
an intense, nearly unbearable heating sensation, military testing
concluded that it does not cause lasting physical harm (Cairns 2010).

However, testing conducted on military volunteers documented
several incidents involving skin burns, blistering, and persistent pain.
Electromagnetic waves can penetrate roughly 0.5 mm beneath the
skin, potentially reaching tissue below the dermal layer, where blood
vessels, nerves, and glands are located. Certain areas of the body with
thinner and more sensitive skin, particularly the face and eyelids, may
therefore be especially vulnerable to injury. Prolonged exposure to
the system can increase the risk of burns and damage to underlying
tissue (Weinberger 2014). Joint Intermediate Force Capabilities Office
— JIFCO continues to invest in ADS technologies. Investments in solid-
state semiconductors aimed at reducing the size, weight, and power
consumption of ADS units date back more than a decade, with the
first experimental units delivered around 2011 and the latest version
scheduled for delivery before the end of 2025 (Dechant et al. 2024).

Although significant progress has been made in developing
and demonstrating the ADS technology, future improvements to the
system are expected to focus on reducing the size, weight, and overall
cost of the main ADS components (LeVine 2009). In his 2012 paper,
Stew Magnuson discusses the size and weight limitations of the Active

12
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Denial System (ADS), noting that the technology had been under
development since the 1990s. In 2005, during the height of the Iraq
War, engineers mounted the system on the rear of a Humvee. At the
time his paper was published, the system still depended on a tactical
vehicle for both transportation and power supply (Magnuson 2012). On
April 4, 2017, an Active Denial System developed by the Joint Non-
Lethal Weapons Directorate was presented during a counter-personnel
demonstration conducted during the Weapons and Tactics Instructor
course (Defense Visual Information Distribution Service 2017). As
shown in the attached image in this article, the weapon still must be
mounted on a tactical vehicle. In March 2025, the U.S. Department of
War reposted older articles on ADS testing from 2012 on its official
DVIDS website (Pellerin 2025), but there was no indication in those
articles that a new ADS would be introduced. The size and weight
of the ADS system would prevent its use in the Absolute Resolve
operation.

In the early 2000s, the Sierra Nevada Corporation developed
MEDUSA for the U.S. Navy. The system was intended to generate a
microwave auditory effect strong enough to cause extreme discomfort
and disperse groups of people. A major technological advancement
of the project was the development of an electronic antenna capable
of producing a narrow beam directed at a single target. Despite these
innovations, MEDUSA remained at the prototype stage, and Sierra
Nevada has not publicly commented on any further progress or later
versions of the technology (Hambling 2020). MEDUSA was publicized
in 2003. The system was intended to produce the microwave auditory
effect, also known as the Frey effect® or “silent audio”, to create the
perception of an extremely loud explosive sound. It was also described
as capable of disturbing balance, inducing fever-like sensations, and
triggering epileptic seizures (Kyriakopoulos 2025). In his paper,
Deruelle states that a strong auditory sensation can be produced in
the human head when it is exposed to carefully selected low-energy

2 The Frey effect (also called the microwave auditory effect) is a phenomenon where
pulsed microwave radiation can produce perceived sounds inside a person’s head, even
though no external sound is present (MacDonald 2018).
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microwave pulses. It is further specified that “the system should be
portable, require little energy, and be able to control a crowd or a single
individual” (Deruelle 2024).

The MEDUSA system is based on a combination of pulse
parameters and pulse power, designed to elevate the perceived auditory
effect to a level of discomfort to discourage personnel from entering
a secured perimeter. While the project’s current status or results may
remain classified, available information suggests that prototypes were
built and power measurements were conducted to verify the necessary
pulse specifications (Lin 2021). At present, the status of this program
remains unknown (Deruelle 2024).

In his paper, Vinokur describes LRAD as “a giant loudspeaker
that can deliver a shrill 145 dB tone or booms over a distance of
more than 300 m, causing headaches and panic”. He further notes
that the sound is significantly more powerful than that of a standard
smoke detector and cannot be substantially reduced with earplugs
(Vinokur 2004). One of the primary deterrent features of the LRAD
is its siren system. It is specifically engineered to project sound
within the frequency range to which human hearing is most sensitive,
approximately 2,000—4,000 Hz. This design is intended to maximize
discomfort for the targeted individual. The significance of the LRAD’s
power lies in its potential to produce long-term physiological effects
on the human body (English 2022). In their paper, Lewer and Davison
suggest that some acoustic devices have been associated with side
effects, including ear pain, dizziness, vomiting, and migraines. Also,
Lewer and Davison further suggest that “such weapons, once fully
developed, could potentially knock people off their feet” (Lewer and
Davison 2005).

In a press release issued on April 2, 2025, Genasys reported
orders totaling $2.5 million from the U.S. military. These orders
include LRAD systems for Army, Navy, and Air Force units stationed
both domestically and internationally (Putnam 2025). The most recent
documented use of an LRAD occurred on January 26, 2026, when the
Minnesota State Patrol deployed a Long Range Acoustic Device during
a protest in Maple Grove, Minnesota. The device was used to issue
dispersal orders. Authorities stated that officers checked the volume,

14
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delivered verbal warnings, and did not employ deterrent tones or sirens
(James 2026). As shown on the Genasys website, LRAD systems can be
deployed in multiple configurations, including vehicle-mounted systems
such as the LRAD 950NXT, tripod-mounted setups, and portable carry
configurations such as the LRAD 100X Carry Pack. Regarding LRAD
size and weight, they do not pose a problem, and this weapon could
have been used in Operation Absolute Resolve (Genasys 2024).

It should be noted that all three systems were introduced in
the early 2000s. Consequently, more than two decades of sustained
research, supported by substantial personnel and funding, could have
led to significant advancements in their technological capabilities. The
level of confidentiality surrounding these systems further contributes
to their significance and limits a comprehensive assessment of their
capabilities.

CONCLUSION

In conclusion, the development of directed-energy weapons
represents one of the most significant technological trajectories in
the evolution of modern armed forces, as evidenced by substantial
United States investments, the growth of the global market, and the
increasing operational relevance of these systems. Laser, microwave,
and acoustic systems are being developed to enable rapid engagement,
low operational costs, and effectiveness against multiple targets,
particularly in the context of contemporary asymmetric threats and
urban operations.

The case of the Havana Syndrome has raised questions
regarding the potential use of microwave and other directed-energy
systems against humans. Although U.S. intelligence agencies have not
confirmed the existence of a foreign attack, numerous media reports,
scientific analyses, and experimental findings suggest that technologies
capable of producing neurological and auditory effects in humans do
exist technically and are actively being researched. This indicates the
need for further scientific, medical, and security-related research, as
well as the development of international legal and ethical frameworks
to regulate the use of such technologies.

15
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Donald Trump’s foreign policy was characterized by
unpredictability and unconventional decision-making, largely shaped
by the principles of deterrence, containment, and coercion (Prorokovi¢
2026). Operation Absolute Resolve reflected this strategy through the
use of advanced military capabilities and strategic force projection
without engaging in a prolonged large-scale war. Based on available
information, Operation Absolute Resolve represents a contemporary
mode of conducting military and intelligence operations that integrates
cyber capabilities, unmanned systems, electronic warfare, precise
coordination of special units, and potentially new forms of directed-
energy weapons. The high level of coordination among U.S. military
and intelligence structures, alongside simultaneous disruption
of Venezuelan radar systems, communications, and electrical
infrastructure, indicates technological superiority that enabled rapid,
tactically effective execution of the operation without reported U.S.
casualties.

Particular attention has been drawn to claims regarding the use
of an unidentified weapon described as a discombobulator, whose
alleged effects included disorientation, bleeding, loss of balance, and
impaired mobility. Although there is no independently verified forensic
or medical evidence conclusively confirming the use of such a system,
eyewitness accounts, media reports, and indirect statements by U.S.
officials have fueled speculation that this may represent an advanced
form of directed-energy or acoustic-electromagnetic weapon system.
Comparisons with existing technologies, such as ADS and LRAD,
further indicate that these concepts have been the subject of military
research and development for decades.

At the same time, the case of Absolute Resolve demonstrates the
difficulty of distinguishing verified facts from information operations,
psychological warfare, and media narratives in contemporary conflicts.
The lack of transparency, the high level of classification, and reliance
on limited sources leave many questions unresolved. Nevertheless, the
increasing public discourse on technologies capable of affecting human
physiology through sound, microwaves, or electromagnetic impulses
suggests a possible transformation in future warfare.
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Accordingly, Operation Absolute Resolve should not be viewed
solely as an isolated military action, but also as a potential indicator of
broader developments in new generations of non-lethal and directed-
energy systems. Their possible use raises significant security, legal,
ethical, and humanitarian issues, particularly regarding control,
transparency, and consequences for human health.

The analysis of ADS, MEDUSA, and LRAD systems
demonstrates that directed energy weapons have been the subject of
intensive research and testing for decades. Although these systems
are largely presented as “non-lethal”, available data indicate that they
may cause serious physiological and neurological effects, including
burns, hearing damage, loss of balance, cognitive impairment, and other
health disorders. It is particularly significant that more portable and
operationally flexible versions of these systems have been developed
over time, increasing their potential applicability in various security and
military scenarios.

Overall, directed-energy weapons are no longer purely futuristic
concepts but rather a real and increasingly present component of
modern warfare and security operations. Their continued development
could significantly transform the nature of military and police
operations, while simultaneously raising serious questions regarding
the protection of human rights, medical consequences, and the control
of such systems.
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OIIEPATUBHA ITPUMJEHA
OPYXKJA YCMJEPEHE EHEPI'NJE:
CJIYYAJ BEHELIYEJIE

Pe3ume

Pan anmanmsupa pas3Boj M NOTEHLMjaJHy ONEPATHBHY YyHOTPeOy
opyxja ycMmjepere eHepruje (Directed Energy Weapons — DEW),
ca rmoceOHUM OCBPTOM Ha XaBaHa CHHJIPOM M aMEpUUKy OIeparujy
Anconytaa Omryunoct (Operation Absolute Resolve) y Benemnyenun
2026. rogune. [lona3zna mpernocraBka pajaa jecte Ja je TeXHUUKO-
TEXHOJIOIIKHM Pa3B0j OBUX CHCTEMa JIOCTUTA0 HUBO Koju oMoryhasa
BUXOBY peallHy MPUMjEHY Y CaBpeMEHUM BOjHUM H 0€30jeHOCHUM
onepanujama. McrpakuBame je 3aCHOBAHO Ha aHAJIU3U JTOCTYITHUX
Hay4YHUX, MEJIMJCKUX W HMHCTUTYLIHOHAIHUX W3BOpA, Y3 NMPUMjCHY
KOMITapaTUBHE METOAE U cTyauje ciyuaja. IlojaBa XaBana cunapoma
2016. romuHe, a HAPOYUTO amepHyuKa oOIlepanuja H3BEACHA Yy
Kapaxacy mox HazuBoM ArncorytHa OmTydHOCT, KOja je pe3yaTupaia
XalllIekheM U MIPUBOEHEM BeHelyelaHCKoT npescjennuka Hukomnaca
Manypa (Nicoldas Maduro), mokpeHyia je HOBH TajlaC HHTEPECOBamba
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Mel)yHapoiHe CTpy4YHE UM HaydHE JaBHOCTH M3 00JacTH 0e30jeIHOCTH
1 010paMOCHHX TEXHOJIOrHja. Y paay ce pasmarpa (peHOMEeH XaBaHa
CHUH/IpOMa Kao MOryhm MHAMKATOp MOCTOjarba MHUKPOTAJACHHX M
JIPYTHUX YCMjEpEHUX €HEPreTCKUX CHCTEeMa CIIOCOOHHMX Ja M3a30BY
HEYPOJIOIIKEe, KOTHUTHUBHE W ayIuTOpHE TIopeMehaje Koa JbYyIu.
[ToceOHa maxkma nmoceeheHa je MUKPOTAIIACHOM ayIMTOPHOM e(eKTy
W HOBUM MEIHUjCKHM H3BjEIITajEMa KOjU YyKa3yjy Ha IOCTOjarbe
MPEHOCUBUX EJIEKTPOMAarHeTHUX ypehaja TOBE3aHWX ca OBHUM
cumnTomuma. Jpyru nuo paga aHaimsmpa onepanujy AIcoryTHa
OmtyuyHocT, TokoM koje cy CjenumeHe JpxaBe U3Bese CIOXKEHY
BOjHO-00aBjeInTajHy akiujy y Benemyenu. M3Bjemraju ¢ TepeHa,
WCKa3M MPEKHBjeNINX MPUTNIATHUKA BEHEIyeJIaHCKe TIPE/IC)eTHIIKE
rapjie u 3BaHMYHE ONTy>kKOe MuHucTapcTBa ondOpaHe Benemyene
yKa3yjy Ha TO Jia Cy TOKOM OBE oIllepalirje yrnoTpujedspeHa 0 caja
HeBuleHa u knacuduroBana 6opOeHa cpeacTa. Ha ocHOBY mocTymHIX
M3BjeIITaja M U3jaBa oueBHAana pazmarpa ce MoryhHocT ynorpebe
HETIO3HATOT OpYyKja 03HAYCHOT Kao discombobulator, unju cy edektn
YKJbYYUBAIIA JI€30pHjeHTaIHjy, TyOUTaK paBHOTeXe W (PU3UIKE
CMETHE KOJI IIPHUITaJHIKa BEHEIyeIaHCKUX cHara. Y paiy ce ykasyje
na TakBu eekTu nmajy oxpelheHe CIMYHOCTH ca MO3HATHM CHCTEMIMa
opyxja ycMjepere eHepruje. [loceOHO cy aHaTM3UpaHu aMepUIKH
nporpamu Active Denial System — ADS, Mob Excess Deterrent Using
Silent Audio — MEDUSA wn Long Range Acoustic Device — LRAD,
Kao MpUMjepH CHCTeMa KOjH KOPHUCTE MHKPOTATaCHE W aKyCTHYHE
eekre y BojHe 1 0e30jeTHOCHE CBpXe. AHalIM3a MOKasyje Jia cy oBa
opykja Beh JierieHrjaMa npeMeT HHTEH3UBHOT pa3Boja, y3 3HaYajHa
(hmHAHCHjCKA ynarama U MOCTeNeHo NoBehame BUXOBe ONlepaTuBHE
MOOMITHOCTH U eukacHOCTH. Tpeba HallOMEHYTH J1a Cy CBa TPU OBa
cucteMma npBoOouTHO yBeneHa mouetkoM 2000-ux roguHa. CXOaHO
TOMeE, BUIIIE O]l JABHje JELECHUje KOHTHHYHPAHOT HCTPaKUBAmKbA, y3
3Ha4YajHy NOAPUIKY Y JbYACTBY M (PMHAHCHjaMa, MOTJIO j€ IOBECTH /10
3HAYajHUX HapeTaka y HBHUXOBUM TEXHOJOIIKHM CIIOCOOHOCTHMA.
HuBo noBjepspHBOCTH KOjH OKPYKYj€ OBE CUCTEME JIOATHO JOMPUHOCH
HUXOBOM 3Ha4ajy M OrpaHM4YaBa CBEOOYXBaTHY IMPOLjEHY HHUXOBHX
moryhuoctu. [Tonasehn o HaBeeHOT, IMaBHa MPETIOCTaBKa OBOT pajia
jecre 1a je TeXHHYKO-TEXHOJIOIIKH Pa3Boj OpyKja yCMjepeHe eHepruje
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JocTurao oarosapajyhn HuBo koju 00e30jehyje onepatuBHy CIPEMHOCT
1 MOTYhHOCT yrnoTpebe y peajlHUM yCJIOBHMA. 3aKJbyuyje ce Jla OpyKja
yCMjepeHe eHeprije BUIIIe He TIPE/ICTaBIbhajy UCKIbYUYHUBO TEOPH)CKH WITH
(GyTypHCTHUYKH KOHIIENT, Beh cBe 3Ha4ajHUjy KOMIOHEHTY CaBPEMEHOT
patoBama. thuxoB ajbu pa3Boj MOKE 3HAUAJHO YTHIATHA HA TPUPOIY
Oyayhux BOJHUX W ITOJUITNjCKUX OTEpalrja, aiid HCTOBPEMEHO OTBapa
Ba)kHa Oe30jeHOCHA, METUIIMHCKA, IPaBHA M €THYKA IIUTaba y BE3H ca
KOHTPOJIOM H MOCJbeINIaMa IhIX0BE yIoTpede.

Kiby4uHe pujeun: opyKje yCMjepeHe eHepruje, XaBaHa CHHAPOM,
ADS, MEDUSA, LRAD, mukpoTtanacHo opyxje,
aKyCTHYHO oOpyxXje, ArmcomytHa OmIy4HOCT,
CaBpEMEHO paToBame, 0€30jeJTHOCHE TEXHOJIOTHje.
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