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Rapid progress in various fields of science and technology in recent years has caused various adverse and predictable negative effects on the environment. Today, one of the most important biological problems is environmental electromagnetic pollution. The intensity of its electromagnetic radiation has become so widespread that it is currently known as one of the hidden and silent forms of pollution. One means of communication that is an inseparable part of daily life is the mobile phone. Research and surveys show that mobile phone waves have a negative effect on the human body. Our goal in this article is to study the effects of mobile phone electromagnetic waves on the human eye. In order to check the effect of these waves, the specific absorption rate (SAR) criterion is used. Because the rate of specific absorption in the eye is determined according to the absorption of energy in the eye tissues and the conversion of this absorbed energy into thermal energy, they increase the temperature of the eye tissues. In other words, the temperature distribution in the eye directly correlates with the rate of specific absorption. The results have shown that the tissue of the eye is susceptible. When the eye is exposed to waves, the eye's temperature increases, and the antenna angle relative to the eye is effective in the rate of specific absorption. According to studies, the conclusion of this research indicates that without observing safety points, including maintaining distance, they can cause dangerous bodily complications.

Introduction

Electromagnetism is a branch of physics that studies electric and magnetic phenomena and their relationship. Electromagnetic phenomena are investigated in classical physics under Maxwell's laws. According to Maxwell's theory, every moving charged particle emits energy. For the first time, Maxwell obtained the magnetic wave equations and showed that electric and magnetic fields could behave like waves; According to his theory, electric fields that change with time causes the creation of magnetic fields [START_REF] Theerman | A Biography[END_REF].

EMF electromagnetic fields, called electric smog pollution, is one of the types of industrial pollution [START_REF] Mobasseri | Traffic noise and it's measurement methods[END_REF][START_REF] Mobasseri | Impact of driving style on fuel consumption[END_REF] that are also known as one of the hidden and silent forms of pollution. Electromagnetic radiation (EMR) is widely used in modern technology and communication [START_REF] Sivani | Impacts of radio-frequency electromagnetic field (RF-EMF) from cell phone towers and wireless devices on biosystem and ecosystem-a review[END_REF].

The increasing use of radio, television, radar devices, and telecommunication towers and high pressure has increased the amount of electromagnetic radiation in the environment [START_REF] Kundi | Electromagnetic fields and the precautionary principle[END_REF]. A large amount of magnetic radiation in the environment is caused by telecommunication towers. A mobile phone is produced.

The eye [START_REF] Bozorgmanesh | The Effect of Mobile Phone Electromagnetic Waves on Honey Bee[END_REF] is one of the most sensitive organs of the human body to environmental factors such as electromagnetic fields and high-temperature conditions. This is due to the crystalline nature of the lens, the lack of blood vessels in the cornea, and the absence of thermal sensors [START_REF] Mobasseri | Intelligent Circuit Application for Monitoring the Employees Attendance[END_REF].

It is a protective reaction in the eyes [START_REF] Wessapan | Influence of ambient temperature on heat transfer in the human eye during exposure to electromagnetic fields at 900 MHz[END_REF]. The intensity of the radio waves, the distance of the emitter to the eye, the frequency of the radio waves, the type of the radiating antenna, and the angle of the antenna to the eye are effective on the amount of the effect of the radio waves on the eye [START_REF] Hirata | Temperature rises in the human eye exposed to EM waves in the frequency range 0.6-6 GHz[END_REF].

In order to check the impact of these waves, the specific absorption rate (SAR) is used because the specific absorption rate in the eye is determined according to the absorption of energy in the eye tissues and the conversion of this absorbed energy into energy. Thermal, increase the temperature of the eye tissues; in other words, the temperature distribution in the eye has a direct relationship with the specific absorption rate [START_REF] Wessapan | Specific absorption rate and temperature increase in the human eye due to electromagnetic fields exposure at different frequencies[END_REF].

1-Biological effects of RF energy

Radio waves sent through transmitter antennas are a form of electromagnetic energy [START_REF] Mobasseri | Intelligent Circuit Application for Detecting the amount of Air in Automobile Tires[END_REF]. These waves are known as RF energy or radio frequency. The term electromagnetic field is often used for the presence of electromagnetic energy or radio frequency energy in a place. Radio waves have a frequency between 30 kHz and 300 GHz.

Biological effects from tissue heating by RF energy are often referred to as "thermal" effects [START_REF] Bozorgmanesh | Thermal Effects of Electromagnetic Waves on the Human Body[END_REF]. Exposure to high levels of RF radiation can be dangerous due to its ability to heat biological tissue rapidly. Under certain conditions, contact with RF energy at power intensity values of 1-10 mW/(cm 2 ) and above can lead to measurable heating of biological tissue. The amount of this heating depends on several factors, including radiation frequency, duration of contact, the direction of the object exposed to radiation, environmental conditions, and heat dissipation efficiency at relatively low levels of exposure to RF radiation, field intensities below those that will produce significant and measurable heating. Such effects are sometimes referred to as "non-thermal" effects [START_REF] Kumar | Cell tower radiation[END_REF].

In Figure 1, the temperature increase in different eye tissues is given for different antenna distances from the eye. In this figure, it is shown that the largest temperature change in the eye occurs in the vitreous region, and its value is less than 0.3 at the frequency of 1800 MHz and for the radiated power of 0.2 W using the PIFA antenna, which is a standard antenna in mobile phone applications [START_REF] Liu | Evaluation of the specific absorption rate and the temperature rise in the human eyes with account for resonance[END_REF]. The antenna angle compared to the eye is examined in Figure 2. In this study, a dipole antenna with a length of half the wavelength at a frequency of 1800 MHz was used. For 10W radiation power and placement angles. Different antennae relative to the eye, the value of the specific absorption rate was calculated according to the different distances of the antenna relative to the eye. This study shows that the value of the specific absorption rate also increases with the angle of the antenna in relation to the eye [START_REF] Liu | Evaluation of the specific absorption rate and the temperature rise in the human eyes with account for resonance[END_REF]. 

The effect of electromagnetic waves on the human eye

Human eyes are exposed daily to radiation from mobile phones and other electromagnetic fields around humans. These electromagnetic fields in the eye cause heat in deeper tissues, thus damaging their tissue. The amount of specific absorption rate and temperature increase caused by exposure of the human eye to different frequencies of radio waves has been investigated [START_REF] Fesharaki | Investigating the effect of RF radio waves on the human eye and its reduction methods. The second national conference on crisis management and HSE in vital arteries, industries, and urban management[END_REF].

Has been studied. In Figure 3, the increase in the intensity of the electric field results from the value of the specific absorption rate in the eye is evident. In addition to the intensity of the electric field, the amount of dielectric and thermal properties in each tissue directly.

The value of the specific absorption rate in the eye will influence it. For both frequencies, the highest value of the specific absorption rate was obtained in the area of the corneal surface. In this frequency area of 900 and 1800 MHz, the specific absorption rate values of 135.2 and 45.9 w/kg are shown. The eye's cornea has a much higher electrical conductivity than the lens, iris, and cornea's location.

It is close to eye level and has a strong electric field [START_REF] Wessapan | Specific absorption rate and temperature increase in the human eye due to electromagnetic fields exposure at different frequencies[END_REF]. Figure 5 shows the SAR distribution evaluated on the vertical cross-section of the human eye exposed to an electromagnetic frequency of 900 MHz at different power densities. It is clear from the figure that the results of SAR values in the human eye increased according to the intensity of the electric field (Figure 4). In addition to the intensity of the electric field, the amount of dielectric properties and thermal properties in each tissue directly affects the amount of SAR in the human eye. For all power densities, the highest SAR values are obtained only in the cornea region but not in lenses and irises as electric field distribution [START_REF] Wessapan | Specific absorption rate and temperature increase in human eye subjected to electromagnetic fields at 900 MHz[END_REF]. On average, the electromagnetic energy absorbed by W7 per kilogram of the human body increases the temperature by three degrees Celsius. The average absorption energy threshold that causes a noticeable fever in humans in 6 minutes is equal to 4 W/Kg. Therefore, on September 3, 1982, the American National Standards Institute determined one-tenth of this value as 0.4 W/Kg as the limit of the specific absorption rate. By observing this point, the increase in temperature or fever is no longer visible in humans, but it has gradual effects that should be considered [START_REF] Aghaei | The Effect of Electromagnetic Waves on Humans[END_REF].

Conclusion

In modern society, it is completely impossible to prevent electromagnetic pollution. Therefore, we must take adequate measures to prevent electromagnetic pollution and protect human health. Using a mobile phone for one minute increases the eye temperature by 0.02 degrees Celsius.

If the eyeglass frame of people who suffer from cataracts is made of metal, it can be very dangerous for them when they use mobile phones; Because the metal form of the glasses can lead to an increase in the absorption of radiation from the mobile phone due to electromagnetic fields and increase it by 63% so that this issue is more serious for people who suffer from eye damage. We suggest using wired hands-free to reduce the absorption of electromagnetic waves during mobile phone conversations. One of the ways to protect against magnetic radiation is to have a safe distance from the source of electromagnetic fields and different frequencies; Also, with the help of daily food consumption, such as some foods containing vitamin A, vitamin C, and protein such as carrots, cabbage, and animal liver, etc., it seems important to strengthen the body's ability to resist electromagnetic radiation.
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 1 Figure 1 -The level of temperature distribution in the eye model before and after the radiation of electromagnetic waves by the PIFA antenna at a frequency of 1800 MHz. The distance of the PIFA antenna from the eye is 20 cm, and the radiation power is 0.2 W (Liu et al, 2009).
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 2 Figure 2 -The results of the dependence of the specific absorption rate on the placement angle of the dipole antenna with a length of half the wavelength (frequency 1800 MHz and radiation power 10 watts). (Liu et al., 2009)

Figure 3 -

 3 Figure 3 -The distribution of the specific absorption rate in the vertical section of the eye exposed to the frequencies of (a) = 900 and (b) = 1800 MHz in COMSOL Finite Element Method [16] Software [10].

Figure 4

 4 Figure4shows the simulation of the electric field pattern inside the human eye under the electromagnetic field in TM mode with a frequency of 900 MHz along the vertical section of the human eye where the power density is different. Due to the different dielectric properties of different tissue layers, the human eye absorbs a different part of the electromagnetic energy provided in each layer[START_REF] Wessapan | Specific absorption rate and temperature increase in human eye subjected to electromagnetic fields at 900 MHz[END_REF].
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 4 Figure 4-Electric field distribution (V/m) in the human eye exposed to an electromagnetic frequency of 900 MHz in power density (a) 5 mW/cm2, (b) 10 mW/cm2, (c) 50 mW/cm2 and (d) 100 mW/cm

Figure 5 -

 5 Figure 5 -Distribution of SAR (W/kg) in human eyes exposed to an electromagnetic frequency of 900 MHz in power density 5 mW/cm2, (b) 10 mW/cm2, (c) 50 m/cm2 and (d) 100 mW/cm
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