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Bacteria poison and eat their neighbors: a new hunting strategy in the
microbial world

Abstract: Under starvation conditions, some bacteria use their type 6 secretion system (T6SS)
as a fine needle to kill neighboring bacteria and consume their contents as a food source,
rather than using it solely for defense or competition. Researchers in their study relied on
single-cell bioimaging and isotopic markers to track this killing and consumption process.
Bacteria that employ this strategy often have a reduced genome, rendering them incapable
of synthesizing their own nutrients. This discovery redefines microbial interactions to
include systematic predation and has applications in the study of soil, the human gut, and

infections. It may also pave the way for the development of antibiotics that target T6SS.

Keywords: Bacteria, T6SS, Predation
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Using Artificial Intelligence to Analyze and Understand Seismic
Phenomena: Challenges and Future Prospects

Abstract: Artificial intelligence (AI) has permeated all aspects of life, from medicine and
engineering to modern technologies, achieving remarkable success in numerous fields.
This has enabled AI to delve into the depths of natural phenomena that still conceal their
secrets from humanity, leaving us vulnerable to their dangers and suffering the devastating
consequences of disasters like earthquakes. Seismology has benefited from modern scientific
and technological advancements, making significant strides in the digital world. Monitoring
equipment has evolved into highly sensitive digital forms, creating fertile ground for the
application of AI tools and promising immense potential for mitigating the impact of

disasters and even preventing all the harmful effects of earthquakes

Keywords: Earthquakes, Artificial Intelligence, Seismic Loss Mitigation
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Fule Cells

Abstract: Despite their modern character, fuel cells have actually been known for more
than 150 years. Fuel cells are the only technology available to convert the chemical energy
contained in hydrogen directly into electricity without producing greenhouse gases at the
conversion site inside the vehicle. One of the main reasons governments worldwide support
research in this field is the simplicity of fuel cell designs and ease of maintenance, as well as
their ability to generate clean, non-polluting energy. Most importantly, they are considered a
key technology for enabling a future hydrogen economy. However, they also suffer from the
high cost of the materials used in their construction, particularly polymer membranes and
catalysts, and the need to use high-purity fuel to extend catalyst life. This article will shed
light on fuel cells in terms of their historical development, types, challenges, applications,

future, and recycling.

Keywords: energy; hydrogen; oxygen; proton exchange membrane; acidic fuel cell; catalysts;

electrodes.
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The Industrial Applications of Infrared Thermography

Abstract: Infrared thermography has strongly entered the field of technical industrial
inspection due to its high capability in detecting hidden defects within engineering
components before they escalate into serious failures. Such failures could lead to production
halts or result in human and financial disasters. This article provides a historical overview
of infrared imaging technology, explains the nature of these rays, and details how the
technology works. It also discusses the applications of infrared thermography in general,
and specifically in industry. Furthermore, it explores the potential hazards of exposure to

infrared radiation and the risks associated with infrared thermal imaging itself.

Keywords: Infra-red rays, thermography, Camera.
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Encapsulation with polymers and its applications

Abstract: Encapsulation is the process of coating and encapsulating solid, liquid, or
gaseous materials within a polymer substrate of varying thicknesses, forming tiny particles.
Depending on their dimensions, these particles are classified as either micro-encapsulated
(0.2-5000 microns) or nano-encapsulated (>0.2 microns). The polymer acts as an insulating
membrane for the core, protecting it from external factors. This membrane can dissolve or
self-destruct through specific catalysts, releasing the encapsulated active ingredient at the
desired location or optimal time. Encapsulation also facilitates the conversion of liquids into
solids, making them easier to handle. It protects sensitive materials from environmental
factors such as heat, humidity, and pH changes until release at the required location.
Furthermore, it improves shelf stability and offers effective solutions to many problems
faced by the pharmaceutical and food industries. This article will explore encapsulation
technology, its chemical processes, its most important applications, its future prospects, and

the challenges it faces.

Keywords: Encapsulation; Chitosan; Alginate; Biopolymer; Release; Active material.
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Radiotracers Technology in the Petroleum and Gas Industries

Abstract: The oil and gas sector in Syria is attractive to global energy companies for the
purpose of rehabilitation and exploration. The extensive and anticipated development and
investment in onshore and subsea oil and gas fields will lead to new challenges, requiring
the adoption and localization of high-quality, advanced non-destructive technologies.
Radiotracer technology is a preferred, non-destructive method for the early detection of
leaks and blockages in underground heat exchangers and transmission pipelines, as well as
for leak testing in subsea systems. This technology is also used to improve the performance of
industrial processes (flow rates, mixing times, optimizing of industrial process parameters,
etc.) and quality control (product homogeneity). The benefits of using this technology
include: reducing downtime; ensuring safe operation; protecting the environment from
pollution; and saving money. The aim of this article is to demonstrate the importance and
methods of using radiotracers in detecting and identifying problems in industrial systems,
particularly in the petroleum and gas industries. The importance of technologies supporting
the Fourth Industrial Revolution 4.0 in promoting non-destructive testing (NDT 4.0) will
also be highlighted.

Keywords: Specific NDT Techniques; NDT 4.0; Radiotracers; Petroleum and gas industry;
Defect detection; Residence time distribution.
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Active Radiological Environmental Management (AREM)

Abstract: The transition from traditional environmental monitoring to active management
represents a qualitative leap in understanding and managing radiological risks, as the focus
moves from monitoring the current situation to predicting and effectively controlling risks
before they occur.

AREM relies on an integrated combination of theoretical and applied pillars, from intelligent
monitoring and continuous analysis, through risk assessment and proactive decision-
making, to radioactive waste management, early warning systems, and the use of artificial
intelligence and modern technologies to predict potential environmental scenarios. This
integration enhances the ability to protect people and ecosystems and achieve the safe and
sustainable use of radioactive materials and technologies. It also enables decisions based
on accurate data and scientific analysis, which strengthens the effectiveness of radiation
protection strategies and reduces potential health, environmental, and economic damage.

Keywords: Active Radiological Environmental Management, Radiation Protection,
Environmental Protection, Radionuclides, Environmental radiation monitoring.
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North America (HE) 11-16%
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Global Reach of IAEA E-learning Programs

IAEA e-learning programs connect member states through digital knowledge exchange
and capacity building.
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AECS Nuclear Science & Technology E-learning and E-training platform

Abstract: Acquiring new skills and retraining human resources in institutions and
organizations has become crucial for maintaining competitiveness. The Syrian Atomic
Energy Commission’s e-learning and e-training platform (TMS) is a designated platform to
streamline the e-content materials of higher education programs for university students and
specialized training content for employees in the field of nuclear science and technology.
Built on the latest version of the Moodle platform, the platform unifies educational and
training content, schedules courses, and makes them permanently available, regardless of
time or location, via the tms.aec.org.sy platform. E-learning and E-training management
system enhances the efficiency of learning and training, ensure compliance with training
requirement, and support the continuous development of the workforce in the field of
nuclear science and associated technologies and applications. The effective e-learning and
training management system enables human resources development and training teams to
deliver data-driven and experiential learning and training experiences that align with the
AECS strategic objectives for digital transformation.

Keywords: E-Learning, E-Training, Moodle platform, Higher Education, NST, Automated

quizzes and tests.
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Utah State University. "Scientists resurrect 3.2-billion-year-old enzyme to reveal how life began on Earth." ScienceDaily.

ScienceDaily, 7 July 2026. <www.sciencedaily.com/releases/2026/06/260623014024.htm>.
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Lawrence Livermore National Laboratory (LLNL). "Scientists simulated a nuclear fireball and found a surprise in the
fallout." ScienceDaily. ScienceDaily, 3 June 2026. <www.sciencedaily.com/releases/2026/06/260603023104.htm>.
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