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Abstract: Radioactive radiation is a high-energy process that emits high-energy particles 
and light waves from atoms. This process can alter the atomic structure of materials such as 
graphene oxide (GO), thus changing their electrical conductivity properties. GO possesses 
unique features such as a high surface area and high connectivity, which allows for the 
generation of electric current through the transportation of electrons and holes. Radioactive 
radiation, by altering the atomic structure, can change the energy levels, conduction band, 
and even the semiconductor properties of a diode. These changes can affect the light 
emission spectrum, color, and even the optoelectronic properties of the diode. Consequently, 
radioactive radiation can be used as a new method to control the light emission properties, 
color, and even electrical conductivity of GO diodes. This creates new opportunities for the 
design and application of next-generation optoelectronic devices. 

 
 

Introduction 
Radioactive irradiation is a process of modifying energy levels that causes the 

emission of high-energy particles or light waves from certain atomic nuclei. These 
numerical changes can alter the physical and chemical properties of materials at the 
atomic and molecular level. 

Graphene Oxide (GO) is a unique material that has drawn extensive attention 
in the scientific community for its remarkable electrical, mechanical, and thermal 
properties. [6-7, 9] These attributes make GO an excellent candidate for numerous 
applications, including electronics, energy storage, and sensor technologies. Despite 
extensive research on the properties and applications of GO, the impact of radioactive 
irradiation on its electrical conductivity is not fully understood. This is critical, as 
changes in electrical conductivity could significantly affect the performance of devices 
using GO. 

The electrical conductivity of a material is determined by its ability to transport 
charges. In the case of GO, its unique structure composed of carbon atoms gives it 
a special ability to conduct electric current. Radioactive irradiation can interact with 
this structure, potentially altering its properties and consequently the material's ability 
to conduct electric current. 

Grafene Oxide and Electron Transport Characteristics - Graphene oxide 
(GO) is an oxygenated version of graphene. Graphene is a two-dimensional material 
made up of carbon atoms one atom thick, and when linked with oxygen atoms, it 
transforms into graphene oxide, which has new properties.[4] Graphene oxide is 
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recognized for its high electrical as well as high thermal transport properties. These 
characteristics create a broad "band gap" for electrons to move freely, resulting in 
unique electron transport properties in graphene oxide. The band gap is the 
difference between energy levels in a semiconductor, where electrons must 
overcome this energy difference to transition from the valence band (limited energy 
level) to the conduction band (higher energy level). The size of the band gap 
determines the material's electronic properties, especially its electrical conductivity.[ 
5,17,18] The electron transport properties of graphene oxide depend on its structure 
and the placement of oxygen atoms. Oxygen atoms disrupt the precise symmetric 
structure of graphene, which alters the movement of electrons. This defines the 
semiconducting properties of graphene oxide, making it attractive for numerous 
applications, including diodes, transistors, and other electronic devices. 

The electron transport properties of graphene oxide are determined by the 
physical structure of the material, its chemical composition, and the bond system. 
These factors determine how graphene oxide controls electron movement and thus 
its electron transport properties. This is a crucial factor in the operation of diodes, 
transistors, and other semiconductor devices. 

These unique properties of graphene oxide open up new opportunities in the 
fields of nanotechnology and nanoelectronics. [12-16] This allows for the 
development of new types and higher-performance electronic devices. For instance, 
the electron transport properties of graphene oxide make it an ideal material for 
electronic devices, especially diodes and transistors. 

The impact of radioactive irradiation on the electrical transmission 
properties of graphene oxide (GO) is a compelling research topic. 
Understanding this process paves the way for intriguing and necessary knowledge in 
the fields of physics, chemistry, and materials science. Such investigations could 
open doors for wider applications of GO, as well as the development of new 
technologies. 

Graphene oxide is the oxidized form of graphene, a layer of carbon atoms with 
the thickness of an atom. This oxidation alters the material's electron structure, even 
its electrical transmission properties. GO largely exhibits semi-conductive properties, 
making it an ideal material for the transport of electrical current through the 
conveyance of electrons and vacancies (holes). 

Diodes are devices used for directing electrical current in one direction and 
emitting light. Diodes made from GO are distinguished by their electrical transmission 
properties. Therefore, these devices encompass both light emission and electrical 
current transport features.[5-11] 

Radioactive irradiation, being a process of releasing high energy particles or 
light waves from atomic nuclei, can alter a material's atomic structure and, 
consequently, its electrical transmission properties. When graphene oxide diodes are 
exposed to radioactive irradiation, it is possible to alter the fundamental electron 
structure of these devices, leading to changes in their light emission and electrical 
current transport properties. 

Changes in the electrical transmission properties of graphene oxide diodes can 
alter their light emission spectrum, color, and the "jump" of electrons from the 
conduction band to the valence band. This allows for a change in the color and light 
emission power of the diodes, thereby paving the way for new LED applications. 

Radioactive irradiation is a process that liberates energy, causing the 
release of high-energy particles or light waves from atomic nuclei. This energy can 
alter the atomic structure of materials and, consequently, change the electronic 
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properties of a material. As an example, we could consider the electrical conductivity 
of a graphene oxide diode (GO diode).[5, 9, 13] 

Graphene oxide is characterized by an atomic structure composed of carbon 
atoms, boasting numerous unique properties, including high connectivity, high 
surface area, and the transport of electrons and holes (absence of electrons) that 
facilitate the generation of an electric current. Electrons and holes play a central role 
in generating an electric current. When electrons "jump" from the conduction band 
(an energy level under pressure) to the valence band (an energy level where 
electrons are usually situated), energy is released, appearing as light energy. This 
process leads to light emission from diodes. 

Radioactive irradiation can alter the electrical conductivity of a GO diode 
as it provides enough energy to release particles from atomic nuclei. These 
particles can modify the atomic structure and, as a result, change the electronic 
properties of the diode. This can alter the diode's energy levels, conduction band, 
and even its semi-conductive properties. For instance, if energy levels are changed, 
this could alter the light emission spectrum and color of the diode. 

Finally, radioactive irradiation can also open new applications for GO diodes. 
We can change the light emission spectrum and color of the diode by controlling the 
irradiation period and degree. This can lead to a new type of LED application. This is 
seen as a significant opportunity for the design and application of next-generation 
optoelectronic devices.[3,8,10] 

In addition, this effect of radioactive irradiation could aid in the creation of a new 
optoelectronic device that could emit light across a broader spectrum. This is 
essentially a process that changes the color of the diode and alters its optical 
properties. This could create a new diode application capable of emitting light across 
a wide spectrum. 

Research on radioactive irradiation explores how it can change a diode's 
electronic properties, primarily its electrical conductivity.[1,2] These studies are 
crucial for the design and application of next-generation semiconductor devices. We 
will now clarify the meaning of this research by demonstrating this concept in a wide 
application table. 

Table 1 
Examples of Radioactive Irradiation Altering the Electrical Conductivity of 

Graphene Oxide Diodes 
Application Explanation 

Optoelectronics Graphene oxide is known for its high electrical conductivity and 
semiconductor properties. With radioactive irradiation, these features 
can be modified, paving the way for the creation of new types of 
optoelectronic devices such as LEDs, photodiodes, and optical 
sensors. 

Energy 
Production and 
Storage 

The electrical conductivity of graphene oxide has extensive 
applications in energy production and storage. Radioactive irradiation 
can alter these properties, potentially enhancing the efficiency of 
energy production or making energy storage systems more effective 
and reliable. 

Sensor 
Technologies 

The electrical conductivity of graphene oxide allows sensors to 
operate more effectively. With radioactive irradiation, these properties 
can be modified, allowing sensors to be more precise and sensitive. 

New Materials 
and 
Nanotechnology 

Graphene oxide, with its atomic scale structure and unique electrical 
properties, is an attractive material for nanotechnology. Radioactive 
irradiation can change these properties, which can lead to the 
development of new materials and advancements in nanotechnology. 
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Table 1 demonstrates the broad possibilities that the concept of radioactive 
irradiation's potential to modify the electrical conductivity of graphene oxide diodes 
can offer for new applications. This opens up unexpected opportunities for the design 
and application of next-generation semiconductor devices. Essentially, radioactive 
irradiation alters the electrical conductivity of the material, which can create various 
design and application possibilities for next-generation semiconductor devices. 
[7,9,14,19] These devices can find widespread applications in various fields, from 
energy production and optoelectronics to sensor technologies. 

Conclution 
This article investigates the effect of radioactive irradiation on the electrical 

conductivity of graphene oxide (GO) diodes.[3] Research shows that radioactive 
irradiation alters the electronic properties of GO diodes. This effect can change the 
energy levels, transmission band, and even the semiconductor properties of the 
diode. These changes can alter the diode's light emission spectrum and color. 

The main findings of the article are as follows: 
1. Changes in Energy Levels: Radioactive irradiation can change the energy 

levels of the diode. This can alter the diode's light emission spectrum and color, 
opening up possibilities for new applications. 

2. Changes in the Transmission Band: Radioactive irradiation can change the 
transmission band of the diode. This change can alter the electrical transmission 
properties of the diode, which can in turn change the diode's light emission and 
electrical current transmission. 

3. Changes in Semiconductor Properties: Radioactive irradiation can change 
the semiconductor properties of the diode. This can alter the material's electronic 
properties, which is crucial for the design and application of next-generation 
semiconductor devices. 

4. Potential for New Applications: Radioactive irradiation can open up new 
applications for GO diodes. [2-5] We can change the diode's light emission spectrum 
and color by controlling the duration and degree of irradiation. This could open up a 
new application for LEDs of its kind. 

These results enhance our understanding of how radioactive irradiation can 
impact the electrical transmission properties of graphene oxide diodes. This is 
extremely valuable for the design and application of next-generation semiconductor 
devices. These devices can find broad applications in various fields, ranging from 
energy production to optoelectronics. 
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