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Abstract

This article examines the practical application of artificial intelligence technologies in com-
bination with machine learning algorithms, artificial neural networks, and emerging quantum
technologies for solving complex engineering, analytical, and decision-support tasks. Particu-
lar attention is devoted to the interaction between artificial intelligence and human expertise,
demonstrating that modern Al systems function most effectively as intelligent decision-support
tools under professional supervision rather than as complete substitutes for highly qualified
specialists.

The publication analyzes contemporary machine learning models capable of predicting
human decision-making under conditions of uncertainty and risk. Special emphasis is placed
on behavioral prediction models that integrate established behavioral science theories with ma-
chine learning techniques to improve the accuracy of forecasting human choices and optimize
decision-support systems in engineering, economics, management, and other applied fields.
Keywords: Artificial Intelligence; Artificial Neural Networks; Quantum Technologies and
Solutions; Fields of Application; Machine Learning Algorithm; Artificial Intelligence Mech-
anism; Conventional Information Storage Systems; Documents for Instant Access; Machine
Learning Model; Capability to Predict Human Decision-Making; Mathematical Formula;
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Introduction
Although artificial intelligence is current-
ly unable to fully replace qualified specialists
in any field of application, it is already ca-
pable of displacing entry-level professionals
who perform preliminary or routine work,
provided that the final refinement, supervi-

sion, and quality control remain the respon-
sibility of an experienced specialist.

For example, a modern chatbot can al-
ready perform many tasks typically assigned
to a junior programmer by generating code
in a specified programming language and
for a defined technical purpose. However,
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a qualified professional is still required to
design the overall project architecture, su-
pervise and guide the AI during task execu-
tion, coordinate files and functions within
the project, separate backend and frontend
components, and ensure the integrity of the
final software system.

Therefore, in order to remain competitive
with artificial intelligence in creative and intel-
lectual professions, people will need to devel-
op precisely those skills that still distinguish
human specialists from machines: the ability
to build abstractions, integrate separate com-
ponents into a coherent whole, test solutions,
identify and correct errors, introduce stylistic
diversity, and enrich creative work with origi-
nality and contextual meaning.

The artificial intelligence system Grok, in-
tegrated into the social network X, has recent-
ly received a function for animating images.
At the present stage, this feature is operating
in a test mode and is available only to paid
subscribers of the former Twitter platform.

Since the number of such subscribers is
significant, the first examples of generated
content have already begun to appear online.
Some of the most impressive results have
been shared by Elon Musk, the American en-
trepreneur and owner of the social network.

Grok has learned to animate various types
of images, including photographs of people.
This is not the first technology of its kind, as
similar tools already exist, including services
such as Midjourney and Google’s video gen-
eration system Veo 3. However, such services
are relatively expensive, and the ability to
generate video directly from images within
the social media ecosystem may become an
important additional advantage for users.

The rapid development of artificial intel-
ligence has significantly accelerated the tran-
sition from text-based information to visual
content. Today, the generation of high-qual-
ity images from textual descriptions and the
creation of realistic videos based on still im-
ages are becoming increasingly widespread
and are transforming the way digital infor-
mation is produced and consumed.

Digital platforms capable of providing
such services on a large scale are expected
to gain substantial competitive advantag-
es by attracting new users and expanding
their technological ecosystems. Although
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this trend will inevitably evolve as new tech-
nologies emerge, visual artificial intelligence
currently represents one of the most dynamic
directions in the development of modern in-
formation technologies.

While considerable public attention re-
mains focused on large language models
such as ChatGPT and similar systems, a fun-
damental technological transformation is si-
multaneously taking place within the infra-
structure supporting artificial intelligence.
Modern approaches to storing, indexing, and
processing unstructured information — in-
cluding documents, images, video, and mul-
timedia datasets — are undergoing a profound
evolution. One of the leading technological
developments in this field is represented by
intelligent semantic data storage systems
that enable artificial intelligence platforms
to process extremely large volumes of het-
erogeneous information with unprecedented
speed and efficiency.

Unlike conventional information storage
systems that rely primarily on file names,
directory structures, and keyword indexing,
modern intelligent storage architectures au-
tomatically analyze the semantic content of
stored information and generate vector repre-
sentations describing its meaning. As a result,
information retrieval is performed according
to semantic similarity rather than exact textu-
al coincidence, allowing intelligent systems to
locate relevant documents and datasets even
when identical keywords are absent.

An equally important direction in the
practical application of artificial intelligence
involves the prediction of human decision-
making under conditions of uncertainty and
risk. Understanding the mechanisms gov-
erning human decisions remains one of the
principal challenges of contemporary behav-
ioral science and has significant implications
for economics, engineering, management,
healthcare, and public policy.

Recent advances in machine learning
have demonstrated that behavioral prediction
models combining artificial intelligence algo-
rithms with established theories of behavioral
science can achieve exceptionally high pre-
diction accuracy. Models based on integrated
behavioral characteristics transform psycho-
logical decision-making strategies into math-
ematical representations suitable for ma-
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chine learning algorithms. Such approaches
allow artificial intelligence systems to identify
stable behavioral patterns and predict human
decisions even when operating with previous-
ly unseen datasets, demonstrating a high de-
gree of generalization.

The practical significance of these tech-
nologies extends far beyond behavioral anal-
ysis. Predictive artificial intelligence systems
are increasingly applied to decision-support
systems, intelligent control platforms, adap-
tive engineering solutions, financial forecast-
ing, medical diagnostics, autonomous trans-
portation, and complex industrial processes
where reliable prediction of human behavior
substantially improves the effectiveness of
operational and strategic decision-making.

Artificial intelligence technologies are also
becoming increasingly important in solving
global engineering and environmental chal-
lenges. One example is the development of
advanced membrane technologies for water
desalination. Recent scientific investigations
have demonstrated that the structural and
transport properties of desalination mem-
branes under fully hydrated operating condi-
tions differ significantly from those observed
in conventional dry-state laboratory testing.
These findings provide new opportunities for
improving membrane performance, increas-
ing freshwater production efficiency, and re-
ducing the energy consumption of desalina-
tion systems.

Considering that approximately
one-quarter of the world’s population contin-
ues to lack reliable access to safe drinking wa-
ter, the integration of artificial intelligence,
advanced materials science, intelligent pro-
cess control, and modern engineering tech-
nologies represents one of the most promis-
ing directions for achieving sustainable water
management and supporting the global ob-
jectives of environmental protection and sus-
tainable development.

Israel is currently recognized as one of
the world’s leading countries in both wa-
ter purification and seawater desalination
technologies. The country’s five large-scale
desalination plants provide approximately
70% of Israel’s domestic water supply, while
nearly 85% of municipal wastewater is treat-
ed and subsequently reused for agricultural
irrigation.

Section 4. Technical sciences in general

The principal technology employed for
both desalination and water purification is
reverse osmosis. During this process, saline
water or water requiring purification is forced
through ultra-thin membranes whose pore
sizes are smaller than one nanometer. To
achieve effective separation, the feed water
must be supplied under extremely high pres-
sure, making reverse osmosis a highly energy-
intensive process. A single large desalination
facility may consume an amount of electrical
energy sufficient to supply a small city.

Researchers working on reverse osmo-
sis technologies have long recognized that
membrane performance should be evaluated
under actual hydrated operating conditions.
However, because both the membrane pores
and their internal structures are at the nano-
meter scale, direct observation had remained
technically impossible for many years. This
limitation has recently been overcome by
freezing the water contained within the mem-
brane structure and examining the hydrat-
ed membrane using cryogenic transmission
electron microscopy (cryo-TEM), allowing its
operational microstructure to be investigated
under realistic working conditions.

Practical investigations have further
demonstrated that the integration of mem-
brane filtration systems with electrochemi-
cal reactors into a single treatment module,
combined with an upward parallel-flow wa-
ter treatment system functionally connect-
ed through automatic mechanical filtration
units, provides significantly higher water pu-
rification efficiency and improved treatment
performance compared with conventional
water treatment technologies.

The figure illustrates such integrated
comprehensive water-treatment modules,
which demonstrate superior water regenera-
tion quality, higher processing efficiency, and
substantially faster regeneration rates than
traditional water treatment systems.

Researchers demonstrated that water
fundamentally alters the internal structure of
reverse osmosis membranes. Under operat-
ing conditions, hydrated membranes expand
by approximately one-third or more, re-
sulting in significant changes to their three-
dimensional architecture, including the size
and geometry of nanopores. These findings
provide engineers with a new scientific basis
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for improving reverse osmosis systems.
Considering the global importance of water
desalination and purification technologies,
even modest improvements in membrane ef-
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ficiency or reductions in operating pressure
may result in substantial energy savings and
significant economic benefits.

Figure 1.

Researchers at the Hebrew University
of Jerusalem have proposed new quantum
cryptography protocols capable of operating
reliably even with imperfect hardware. Quan-
tum cryptography has long been regarded as
one of the most promising approaches for
achieving theoretically unbreakable secure
communications. However, its widespread
implementation has been limited by the re-
quirement for highly stable single-photon
sources, which remain technically complex
and expensive.

Instead of relying on ideal photon emit-
ters, the researchers developed a protocol
compatible with currently available quantum-
dot-based light sources that behave similarly
to artificial atoms. Engineering optimization
of quantum dots, combined with specially
designed nanoscale optical antennas, en-
abled precise control of emitted light pulses.
The proposed approach is based on the puri-
fication of an initially “noisy” optical signal,
whereby multiple emitted photons are filtered
in real time, allowing only high-quality single
photons suitable for quantum key distribution
to enter the communication channel.

To validate the proposed concept, the re-
search team constructed a room-temperature

quantum-dot system and successfully tested
an adapted quantum cryptographic proto-
col. Experimental results demonstrated reli-
able quantum key exchange despite the use
of non-ideal photon sources. According to
the authors, the proposed technology is com-
patible with a broad range of quantum light
sources and therefore represents a practical
pathway toward the large-scale deployment of
secure quantum communication networks.

Another significant achievement has
been reported by researchers from the Tech-
nion — Israel Institute of Technology, who
developed the BEAST-GB machine learning
model capable of predicting human decision-
making under conditions of uncertainty and
risk with an accuracy approaching 96%.

Understanding human decision-making
remains one of the central challenges of be-
havioral science. Accurate prediction of hu-
man choices has important applications in
economics, engineering, healthcare, public
administration, and intelligent decision-
support systems.

The BEAST-GB model integrates ma-
chine learning algorithms with established
theories of behavioral science. It is based
on the BEAST (Best Estimate and Sam-
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pling Tools) behavioral framework, which
combines psychological theories describing
how individuals evaluate uncertain alter-
natives. Human behavioral strategies were
transformed into mathematical behavioral
characteristics representing sensitivity to
specific decision variables. These mathemat-
ically defined characteristics, supplemented
by objective descriptions of decision-making
tasks, were subsequently incorporated into
machine learning algorithms.

The resulting model demonstrated the
ability to explain and accurately predict hu-
man decisions across a wide range of previ-
ously unseen scenarios with approximately
96% prediction accuracy, substantially out-
performing conventional behavioral mod-
els that typically achieve prediction rates of
only 30-50%. The model’s ability to gener-
alize beyond its training data indicates that
it successfully captures universal behavioral
patterns governing human decision-making.

The continuing expansion of artificial in-
telligence infrastructure is further illustrated
by the development of SDS-AI, a new nation-
al supercomputing platform being deployed
by Shonfeld Data Services (SDS). Built on
NVIDIA Blackwell B200 processors, the sys-
tem incorporates 2,032 next-generation pro-
cessors and is expected to achieve computa-
tional performance approximately 6.5-6.8
times greater than the existing Israel-1 su-
percomputer.

Unlike previous high-performance com-
puting systems designed primarily for inter-
nal corporate applications, SDS-AI has been
developed as an open computational plat-
form intended to support Israel’s innovation
ecosystem. The supercomputer will provide
advanced computational resources to start-
ups, universities, research institutions, and
technology companies, enabling the domes-
tic development of next-generation artificial
intelligence systems without reliance on for-
eign computing infrastructure.

One of the most promising practical ap-
plications of artificial intelligence is the de-
velopment of the Smart Specialist’s Office
concept. This integrated digital environment
combines intelligent clinical management
software, electronic medical records, mo-
bile applications, diagnostic support sys-
tems, and artificial intelligence algorithms
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into a unified platform. Such systems assist
medical specialists in diagnostics, treatment
planning, workflow optimization, clinical de-
cision support, and healthcare resource man-
agement, thereby improving both the quality
of patient care and the overall efficiency of
modern medical institutions.

One of the most promising practical appli-
cations of artificial intelligence is the develop-
ment of the Smart Physician’s Office concept,
which represents an integrated digital envi-
ronment designed to improve the efficiency of
medical diagnostics, treatment planning, and
healthcare management. Rather than replac-
ing physicians, artificial intelligence functions
as an intelligent clinical assistant, supporting
medical professionals in data analysis, image
interpretation, clinical decision-making, and
workflow optimization.

A modern smart physician’s office inte-
grates several complementary technological
components into a unified information eco-
system.

The first component consists of intelligent
medical information systems. Specialized
software platforms enable healthcare institu-
tions to manage patient databases, electron-
ic medical records, appointment scheduling,
clinical documentation, treatment planning,
and administrative processes. Such systems
substantially improve operational efficiency
while reducing the probability of human error.

The second component includes mobile
medical applications developed for both phy-
sicians and patients. These applications sup-
port clinical diagnostics, treatment planning,
educational activities, remote consultation,
and professional communication. Special-
ized software can also assist physicians in an-
alyzing clinical findings, monitoring patient
conditions, and developing individualized
preventive recommendations.

A third essential component is the integra-
tion of artificial intelligence technologies into
clinical practice. Al systems are capable of
analyzing medical images, identifying patho-
logical changes, supporting differential diag-
nosis, evaluating treatment outcomes, and as-
sisting physicians in preparing individualized
treatment strategies. Although these systems
significantly improve diagnostic accuracy and
decision support, they complement rather
than replace professional medical judgment.
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The fourth technological component
comprises advanced digital medical equip-
ment. Modern digital radiographic systems,
intraoral scanners, three-dimensional imag-
ing systems, high-resolution optical cameras,
and computer-controlled therapeutic equip-
ment provide highly accurate diagnostic in-
formation while improving patient comfort
and reducing examination time.

The implementation of smart medical
technologies provides numerous practical
advantages. Digital diagnostic systems im-
prove the accuracy and reliability of clinical
examinations, while intelligent information
systems optimize medical workflows, auto-
mate routine administrative operations, and
reduce the likelihood of procedural errors.
Integrated communication platforms facil-
itate interaction between healthcare profes-
sionals and patients, improving treatment
coordination and continuity of care. Further-
more, the adoption of advanced digital tech-
nologies contributes to the establishment of
a modern, technologically advanced health-
care environment capable of delivering
higher-quality medical services.

The continuing integration of artificial in-
telligence, advanced medical software, intel-
ligent diagnostic equipment, and automated
clinical management systems demonstrates
the ongoing transformation of healthcare
toward comprehensive digital ecosystems in
which engineering technologies, information
systems, and medical expertise operate as
a unified intelligent platform for improving
clinical effectiveness and patient outcomes.

Quantum dots are ultra-small semicon-
ductor particles whose dimensions are tens
of thousands of times smaller than the diam-
eter of a human hair. Since their introduc-
tion, their unique physical properties — pro-
viding the highest levels of color accuracy,
brightness, and spectral purity among cur-
rently available display materials — have
transformed modern display technologies.

When incorporated into display panels,
quantum dots provide an exceptionally wide
color gamut corresponding closely to the full
spectrum perceived by the human eye. They
also enable highly accurate pixel-level light
control, resulting in improved black-level
reproduction, greater contrast, and superior
overall image quality.

Section 4. Technical sciences in general

Because quantum dots emit light uni-
formly in all directions, they ensure consis-
tent brightness and stable color reproduction
regardless of viewing angle while simultane-
ously minimizing blue-light emission, there-
by improving visual comfort during pro-
longed viewing.

The commercial performance of quan-
tum-dot displays is determined by several
important engineering parameters, including
the concentration of active quantum-dot ma-
terial, the quality and structural uniformity
of the quantum-dot film, and the application
of environmentally safe cadmium-free quan-
tum-dot technologies. High-performance
displays generally require quantum-dot con-
centrations exceeding approximately 3,000
parts per million (ppm) in order to achieve
the characteristic brightness, color satura-
tion, and image fidelity associated with this
technology.

The year 2025 has become a significant
milestone in technological development,
marking the transition of numerous long-
term scientific achievements from laboratory
research to practical industrial implementa-
tion. Major advances have occurred simul-
taneously in artificial intelligence, quantum
technologies, advanced computing, robotics,
energy systems, and space technologies, sub-
stantially influencing global industrial com-
petitiveness and economic development.

Artificial intelligence has emerged as one
of the principal driving forces behind this
technological transformation. Generative Al
technologies have evolved beyond experi-
mental systems and are now being integrat-
ed into governmental institutions, industrial
enterprises, healthcare systems, engineering
platforms, and commercial organizations,
where they automate complex workflows
while creating entirely new categories of
products and services.

At the same time, the United Nations
designated 2025 as the International Year of
Quantum Science and Technology, empha-
sizing the strategic importance of quantum
research worldwide. Commercial and aca-
demic organizations continue to demonstrate
steady progress in quantum computing, in-
cluding the development of topological quan-
tum processor architectures and advanced
quantum simulation systems, bringing prac-
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tical quantum computing significantly closer
to industrial deployment.

Another major technological breakthrough
has occurred in controlled nuclear fusion re-
search. Several research laboratories have suc-
cessfully demonstrated fusion systems capable
of producing energy outputs exceeding the
energy required to sustain the fusion reaction
while maintaining stable operating conditions
for longer durations than previously achieved.
These advances represent important mile-
stones toward the future commercialization of
fusion power generation.

Rapid progress is likewise being observed
in intelligent robotics and autonomous sys-
tems. Advanced computing platforms inte-
grating artificial intelligence into autono-
mous robotic systems are enabling industrial
robots to perform increasingly complex oper-
ations independently across manufacturing,
logistics, transportation, mining, and infra-
structure management.

Space technologies continue to demon-
strate remarkable advances through increas-
ing launch frequencies, lunar exploration
programs, on-orbit satellite servicing tech-
nologies, and autonomous spacecraft oper-
ations, illustrating the growing maturity of
modern aerospace engineering.

Collectively, these developments demon-
strate that artificial intelligence, quantum
technologies, advanced semiconductor mate-
rials such as quantum dots, intelligent robot-
ics, high-performance computing, sustainable
energy technologies, and space engineering
are becoming mutually integrated compo-
nents of a new global technological ecosystem.
Their convergence is expected to establish the
technological foundation for future industri-
al infrastructures, intelligent manufacturing
systems, secure communication networks,
advanced healthcare platforms, and next-gen-
eration digital economies.

The modern world can no longer be imag-
ined without artificial intelligence, which has
rapidly become an integral component of
everyday life. Al technologies are now wide-
ly used to optimize professional activities,
automate routine operations, support scien-
tific research, and solve numerous everyday
tasks. Moreover, many people interact with
artificial intelligence systems on a daily ba-
sis without even realizing it. Nevertheless,
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the full extent to which artificial intelligence
is transforming the technological, economic,
and social foundations of modern civilization
has yet to be fully appreciated.

Although the fundamental concepts un-
derlying artificial neural networks were pro-
posed more than fifty years ago, practical
implementation became possible only after
the emergence of sufficiently powerful com-
puting systems capable of processing enor-
mous volumes of information. The operation
of modern artificial intelligence systems re-
lies primarily on computationally intensive
mathematical processing, pattern recogni-
tion, statistical optimization, and large-scale
machine learning algorithms. Consequently,
further progress in artificial intelligence re-
mains closely linked to advances in high-per-
formance computing technologies.

The continuing development of artificial
intelligence is increasingly constrained by
the availability of computational resources
and electrical energy. The performance of ad-
vanced language models and intelligent sys-
tems depends directly on the computational
capacity of modern data centers equipped
with next-generation processors. These facil-
ities consume substantial quantities of elec-
trical power, and projections indicate that
artificial intelligence infrastructure will be-
come one of the largest industrial consumers
of energy over the coming decade.

An equally important strategic factor is
the availability of advanced engineering ma-
terials required for manufacturing high-per-
formance computing equipment. Semicon-
ductor devices, graphics processors, memory
systems, and data-center infrastructure re-
quire significant quantities of silicon, copper,
rare-earth elements, cobalt, neodymium,
praseodymium, manganese, and numerous
other critical materials. Consequently, the
availability of these resources has become an
essential determinant of technological com-
petitiveness and national economic security.

Artificial intelligence is simultaneously
transforming modern healthcare. One no-
table example is the development of intelli-
gent diagnostic systems capable of evaluating
coronary artery disease using conventional
X-ray angiographic images. Recent advanc-
es in machine learning have enabled arti-
ficial intelligence models to estimate the
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physiological severity of arterial stenosis
without requiring invasive diagnostic proce-
dures involving pressure-sensing guidewires
and pharmacological stimulation.

Such intelligent diagnostic systems sig-
nificantly reduce procedural risks while
providing physicians with reliable clinical
information in real time. By integrating ar-
tificial intelligence into routine cardiological
practice, healthcare providers can improve
diagnostic accuracy, optimize therapeu-
tic decision-making, personalize treatment
strategies, and enhance overall patient safe-
ty. These technologies have already been suc-
cessfully applied in the clinical evaluation of
more than one hundred thousand patients,
demonstrating their practical effectiveness
and medical value.

Another rapidly developing research area
concerns the creative capabilities of gen-
erative artificial intelligence. Recent com-
parative investigations involving large lan-
guage models — including ChatGPT, Claude,
Gemini, and other advanced systems — have
demonstrated that modern Al models are ca-
pable of outperforming the average human
participant in standardized assessments of
divergent linguistic creativity.

These studies indicate that contemporary
generative artificial intelligence has achieved
a level of creative performance exceeding the
average results obtained from large human
populations. Nevertheless, the highest lev-
els of originality, conceptual abstraction, and
creative diversity remain uniquely associated
with exceptionally creative individuals. Psy-
chological testing based on Divergent Associ-
ation Tasks has confirmed that although ar-
tificial intelligence can successfully generate
diverse and innovative ideas, the most out-
standing human creative abilities continue
to surpass those of even the most advanced
large language models.

The convergence of artificial intelligence,
high-performance computing, advanced
semiconductor technologies, intelligent
medical systems, and computational cre-
ativity demonstrates the emergence of a new
technological paradigm in which engineer-
ing, information technologies, and machine
intelligence operate as an integrated ecosys-
tem. Continued advances in computational
infrastructure, energy technologies, critical
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materials engineering, and intelligent algo-
rithms will determine the future pace of in-
novation and the practical implementation
of next-generation artificial intelligence sys-
tems across science, medicine, industry, and
society.

One widely used assessment of creative
thinking is the Divergent Association Task
(DAT), in which participants — whether hu-
mans or artificial intelligence systems — are
asked to generate ten words that are as se-
mantically unrelated as possible. A highly
creative response might include words such
as galaxy, fork, freedom, algae, harmonica,
quantum, nostalgia, velvet, hurricane, and
photosynthesis. The DAT has demonstrat-
ed strong consistency with other validated
methods used to evaluate creativity in idea
generation, creative writing, and problem-
solving. Although the test is language-based,
it measures not merely vocabulary but
a broad range of cognitive processes underly-
ing divergent thinking. An additional advan-
tage of the DAT is its simplicity and accessi-
bility, requiring only two to four minutes to
complete and being readily available online.

Building upon these findings, researchers
investigated whether the ability of artificial
intelligence to perform well on relatively sim-
ple word-association tasks could be trans-
ferred to more complex creative activities.
Large language models were directly com-
pared with human participants in creative
writing exercises, including the composition
of haiku poetry, short film plot summaries,
and original short stories. The results con-
firmed the same general tendency observed
in the DAT assessment. While artificial intel-
ligence occasionally outperformed average
human participants, the most experienced
and highly creative authors consistently
maintained a substantial advantage.

According to the latest global survey con-
ducted by McKinsey & Company, approxi-
mately 88% of organizations worldwide are
expected to have implemented artificial intel-
ligence in at least one business function by
the end of 2025. However, recent research
published in Scientific Reports indicates that
the use of artificial intelligence in the work-
place may produce not only organizational
benefits but also important psychological
consequences for employees.
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The study demonstrated that passive use
of artificial intelligence — where employees
simply copy and paste Al-generated respons-
es — may reduce confidence in their own pro-
fessional abilities and diminish the perceived
significance of their work. Approximately
270 professionals from various fields, in-
cluding human resources, management, and
communications, participated in the investi-
gation. Participants completed writing tasks
representative of their daily professional
activities under three different conditions:
independently, collaboratively with artificial
intelligence, or by directly adopting Al-gen-
erated responses.

The results demonstrated that the man-
ner in which artificial intelligence is utilized
significantly influences employees’ psycho-
logical state. Passive Al usage reduced per-
sonal responsibility for work outcomes by
nearly 20%, while self-efficacy and perceived
work meaningfulness declined by approxi-
mately 10%. In contrast, participants who
actively collaborated with artificial intelli-
gence as an intelligent assistant exhibited
psychological indicators almost identical to
those observed among individuals complet-
ing tasks independently.

Researchers evaluated three principal
psychological variables: self-efficacy, defined
as confidence in one’s ability to perform tasks
without artificial intelligence; perceived
meaningfulness of work; and psychological
responsibility for task outcomes. Additional
measures included overall satisfaction with
both the work process and the final results.

The experimental design consisted of two
consecutive stages. During the first stage,
participants completed tasks either inde-
pendently, through active collaboration with
artificial intelligence, or by passively copy-
ing Al-generated content. During the sec-
ond stage, all participants performed similar
tasks without any artificial intelligence assis-
tance. This methodology enabled researchers
to evaluate both immediate and longer-term
psychological effects.

The findings revealed that the negative
consequences associated with passive arti-
ficial intelligence usage persisted even after
participants returned to independent work.
Individuals continued to report lower con-
fidence in their own abilities and reduced
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perceptions of the value of their professional
contributions. Although passive Al usage ini-
tially increased task satisfaction by as much
as 29% compared with completely manual
work, this advantage disappeared over time.
When participants resumed independent
work, their satisfaction with both the work
process and its outcomes declined below that
observed among individuals who had never
relied on artificial intelligence.

According to the researchers, these ef-
fects arise because employees rapidly be-
come accustomed to the ease with which ar-
tificial intelligence completes complex tasks
and subsequently begin to perceive their
own expertise as less valuable. As Al systems
demonstrate increasing competence, con-
cerns regarding personal replaceability be-
come more pronounced. The authors there-
fore emphasize that organizations should not
merely deploy artificial intelligence technol-
ogies but should also train employees to in-
teract with them actively and constructively,
thereby preserving professional competence,
motivation, and long-term engagement.

Another strategic direction in modern
artificial intelligence research concerns the
development of scalable quantum comput-
ing architectures. One of the principal engi-
neering challenges in this field is the design
of quantum computer architectures capable
of supporting millions of stable qubits while
maintaining reliable quantum coherence and
efficient error correction.

An example of this approach is the start-
up Q-Factor, founded by researchers from
the Weizmann Institute of Science and the
Technion — Israel Institute of Technology.
The company is developing a neutral-atom
quantum computing architecture designed
to scale toward one million qubits and has al-
ready secured approximately US$24 million
in seed investment.

Neutral-atom quantum computing em-
ploys individual atoms suspended in vacuum
using optical laser tweezers. Unlike super-
conducting quantum computers, which re-
quire extremely low operating temperatures
and highly complex cryogenic infrastructure,
neutral atoms are naturally identical, free
from manufacturing defects, and well isolat-
ed from external electromagnetic disturbanc-
es. These characteristics provide excellent
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conditions for preserving quantum infor-
mation while allowing extremely high qubit
densities within compact physical volumes.
The principal innovation introduced by
Q-Factor addresses one of the fundamental
bottlenecks in scalable quantum computing:
laser control. Rather than employing millions
of independent laser emitters, the proposed
architecture utilizes a single high-power la-
ser beam directed through a programmable
spatial light modulator functioning as a dy-
namic holographic optical array. This device
divides the original beam into hundreds of
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thousands of precisely controlled microscop-
ic optical traps capable of simultaneously
manipulating large arrays of neutral atoms.

Such an architecture substantially sim-
plifies quantum control, improves error-
correction capabilities, and enables future
quantum computers to solve computational
problems beyond the reach of even the world’s
most powerful classical supercomputers, in-
cluding molecular simulation for pharma-
ceutical development, optimization of global
logistics systems, advanced materials design,
and large-scale engineering optimization.
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