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In modern military operations, the protection of personnel from radiological
and chemical hazards is critical for ensuring operational effectiveness and
safeguarding national security. With the increasing complexity of military missions,
the need for advanced technologies in the field of radiological and chemical safety
has never been more pressing.

Radiological and chemical threats pose significant risks to military personnel,
both during combat operations and in the aftermath of attacks. These hazards are not
only lethal but can also have long-term consequences on the environment and the
health of soldiers. Traditional methods of radiation and chemical detection often fall
short in addressing the evolving nature of threats, necessitating the development of
innovative technologies that can provide more reliable, real-time assessments and
responses.

One of the most significant advancements in radiological safety is the
development of portable radiation detection systems. These systems have evolved
from bulky, stationary equipment to compact, user-friendly devices that provide
immediate readings of radiation levels in the field. Technologies such as scintillation
counters, gamma spectrometers, and portable radiation portals are now being used
by military units to quickly assess the presence of radioactive materials in both
outdoor and indoor environments. These devices are crucial in the early detection of
nuclear or radiological attacks, allowing military personnel to take immediate
protective measures, such as evacuation or sheltering in place.

Similarly, chemical warfare agents continue to present significant threats to
military forces. New detection technologies, such as chemical sensors and detectors
that use advanced spectroscopic techniques, are enabling more precise identification
of chemical agents in the field. These technologies have improved sensitivity and
selectivity, enabling military personnel to identify even trace amounts of chemical
agents that may not have been detectable using older systems. For example, the use
of mass spectrometry and ion mobility spectrometry in portable chemical detection
systems has revolutionized the ability to detect and identify chemical agents in real
time.

In addition to detection technologies, innovations in protective equipment have
significantly enhanced the ability of military personnel to safeguard themselves
against radiological and chemical threats. New materials, such as advanced
nanomaterials and composites, are being incorporated into personal protective
equipment (PPE), including gas masks, suits, and gloves. These materials offer
enhanced protection against chemical and radiological exposure while maintaining
comfort and mobility for soldiers in the field. Moreover, wearable sensors are being
integrated into military uniforms to continuously monitor exposure to radiation and

118



CyyacHi HanpsMmn po3BUTKY iHPOPMaLLIMHO-KOMYHIKaLiHUX TEXHOMOTi Ta 3acobiB ynpaBniHHA

chemicals, providing real-time data to commanders and enabling prompt action to
mitigate risks.

Another key development in the area of radiological and chemical safety is the
use of unmanned systems, such as drones and robots, to conduct hazardous material
reconnaissance. These systems are capable of operating in environments that are too
dangerous for human personnel, such as contaminated zones or areas affected by
nuclear fallout. Equipped with radiation detectors and chemical sensors, these
unmanned systems can survey areas for contamination, provide real-time data, and
even conduct decontamination operations, all without putting human lives at risk.

Despite the progress made in radiological and chemical safety technologies,
challenges remain. The continuous development of new, more potent chemical and
radiological agents requires ongoing innovation and adaptation of existing
technologies. Additionally, the cost of deploying and maintaining advanced
detection systems, protective equipment, and unmanned platforms can be
substantial. As such, ensuring the availability and affordability of these technologies
remains a critical consideration for military planners.

In conclusion, innovative technologies for radiological and chemical safety are
playing an increasingly vital role in ensuring the safety and effectiveness of military
units in the face of evolving threats. From advanced detection systems to new
materials for protective equipment, these technologies provide military personnel
with the tools necessary to protect themselves from hazardous agents and to respond
effectively to emerging threats. The integration of unmanned systems and Al further
enhances situational awareness and decision-making, improving the ability to
mitigate risks.
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