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The advancement of technology, the development of telecommunication industries, the construction of new electrical devices, and their use in life have affected human health in various ways. One of these means of communication, which is an inseparable part of human daily life, is the mobile phone. The effects of electromagnetic waves caused by this communication device are divided into two categories: thermal effect and non-thermal effect. The results of research and laboratory tests show that the heat waves of mobile phones have negative effects on the vital organs of the body. Our goal in this article is to investigate the thermal effects of mobile phone electromagnetic waves on the vital organs of the human body.

INTRODUCTION

With the increasing use of electrical devices, humans are under the influence of low-frequency electromagnetic fields, some of which have a therapeutic aspect [START_REF] Narita | Induction of apoptotic cell death in human leukemic cell line, HL-60, by extremely low frequency electric magnetic fields: analysis of the possible mechanisms in vitro[END_REF][START_REF] Mairs | Microsatellite analysis for determination of the mutagenicity of extremely low-frequency electromagnetic fields and ionising radiation in vitro[END_REF]. Therefore, following scientific and technological advances [START_REF] Mobasseri | Impact of driving style on fuel consumption[END_REF][START_REF] Mobasseri | Traffic noise and it's measurement methods[END_REF][START_REF] Mobasseri | Intelligent Circuit Application for Detecting the amount of Air in Automobile Tires[END_REF][START_REF] Mobasseri | Intelligent Circuit Application for Monitoring the Employees Attendance[END_REF], the construction of new devices, and the presence of humans exposed to these waves, much research was conducted on the effect of these waves on biological systems [START_REF] Winker | Chromosomal damage in human diploid fibroblasts by intermittent exposure to extremely low-frequency electromagnetic fields[END_REF][START_REF] Moulder | Power-frequency fields and cancer[END_REF]. Some devices that emit electromagnetic waves that humans are exposed to are mobile phones, wireless phones, televisions, computers, microwaves, telecommunication towers, high pressure, etc. [START_REF] Palicot | On the use of cognitive radio for decreasing the electromagnetic radiations[END_REF]. Scientists' research shows that long-term exposure to these waves causes some diseases, such as tumors, cancer, infertility, and cell and DNA destruction, some of which will be mentioned in the following parts of the article. These radiations are divided by parameters such as signal changes, radiation intensity, and the amount of radiation, and the highest amount of radiated waves are related to mobile phones [START_REF] Hutter | Subjective symptoms, sleeping problems, and cognitive performance in subjects living near mobile phone base stations[END_REF]. Germany is one of the countries under the radiation of GSM telephone masts with high-frequency sources in residential areas [START_REF] Haumann | HF-Radiation levels of GSM cellular phone towers in residential areas. 2nd International Workshop on Biological effects of EMFS[END_REF]. Cell phones have a frequency of 900 to 1800 MHz with a pulse of 218 Hz. This frequency range is used in most European and Asian countries, including Iran [START_REF] Sicard | Introduction to GSM. 5th[END_REF]. Of course, it should be noted that cell phone waves are safe because they are non-ionizing [START_REF] Kundi | Mobile telephones and cancer-a review of epidemiological evidence[END_REF][START_REF] Khurana | Cell phone and DNA story overlooked studies[END_REF]. Excessive use of this means of communication is such that many people are exposed to radiation from the age of three until the end of their lives [START_REF] Calvente | Exposure to electromagnetic fields (non-ionizing radiation) and its relationship with childhood leukemia: a systematic review[END_REF].

Literature Review

Sami Gabrie et al. conducted several experiments on the effect of dielectric properties on different body tissues in the frequency range of 10 to 20 Hz [START_REF] Gabriel | The dielectric properties of biological tissues: II. Measurements in the frequency range 10 Hz to 20 GHz[END_REF][START_REF] Gabriel | The dielectric properties of biological tissues: III. Parametric models for the dielectric spectrum of tissues[END_REF]. Stephen B. Bauman et al. in 1997 investigated the effect of changing frequency and temperature on the electrical conductivity of the human brain [START_REF] Baumann | The electrical conductivity of human cerebrospinal fluid at body temperature[END_REF]. Schmid et al. conducted experiments on the dielectric properties of the human brain [START_REF] Schmid | Dielectric properties of the human brain measured less than 10 hours post mortem[END_REF]. T. V. Yioultsis researched the effects of electromagnetic wave radiation and temperature analysis on the body caused by various antennas [START_REF] Yioultsis | A comparative study of the biological effects of various mobile phone and wireless LAN antennas[END_REF]. Ismail et al. modeled the propagation of electromagnetic waves caused by mobile phones in the human head with the FDTD numerical method in the two-dimensional environment [START_REF] Binti Ismail | Modeling of electromagnetic wave penetration in a human head due to emissions from cellular phone[END_REF]. Mohammad Rashed Iqbal Faruque compared some types of antennas, including Helical, Monopole, Pifa, and Patch, at different frequencies with the help of the FDTD numerical method [START_REF] Faruque | SAR analysis in human head tissues for different types of antennas[END_REF]. Boyan Tomovs obtained the traces of electromagnetic fields in two dimensions and by FDTD numerical method on the human head in four different modes [START_REF] Tomovski | Effects of electromagnetic field over a human body, sar simulation with and without nanotextile in the frequency range 0.9-1.8 ghz[END_REF].

In general, numerical methods are used to determine the distribution of the field inside and around the human body in the presence of electromagnetic sources, and various papers have been published in this field [START_REF] Richmond | Health impacts of radio frequency from smart meters[END_REF][START_REF] Rom | Environmental and occupational medicine[END_REF].

The effect of electromagnetic waves on the human body

This investigation was a survey research based on the functional goal and the methodology. The time domain was 2015-2014. Electromagnetic waves carry energy, and the waves absorbed by the human body can increase the temperature of body tissues [START_REF] Organization | WHO's Agenda for EMF Research[END_REF][START_REF] Vecchia | Exposure to high frequency electromagnetic fields, biological effects and health consequences (100 kHz-300 GHz)[END_REF]. Electromagnetic fields increase the concentration of free radicals in the chemical environment, and many medical studies have shown the existence of uncontrollable free radicals that directly cause problems [START_REF] Khurana | Cell phones and brain tumors: a review including the long-term epidemiologic data[END_REF][START_REF] Cardis | The INTERPHONE study: design, epidemiological methods, and description of the study population[END_REF].

Thermal effects of electromagnetic waves:

a) Damage to the eye: The cornea of the eye does not have a temperature regulation mechanism and is sensitive to heat loss. The cornea can absorb microwave waves and seriously damage it [START_REF] Xu | Exposure to 1800 MHz radiofrequency radiation induces oxidative damage to mitochondrial DNA in primary cultured neurons[END_REF][START_REF] Lai | Magnetic-field-induced DNA strand breaks in brain cells of the rat[END_REF]. b) Damage to the skin: When the number of microwave waves does not exceed 10 GHz, due to their low penetrating power, they remain on the surface of the body and are absorbed by the skin; Therefore, there is a possibility of burns on the surface of the skin [START_REF] Xu | Exposure to 1800 MHz radiofrequency radiation induces oxidative damage to mitochondrial DNA in primary cultured neurons[END_REF][START_REF] Santini | Study of the health of people living in the vicinity of mobile phone base stations: I. Influences of distance and sex[END_REF]. c) Damage to the ear: The effect of mobile phones on the human ear has been confirmed in the long term in the form of feeling extra sounds. Generally, there are agreements on the fact that radio frequency energy causes the expansion of brain tissues, which is caused by small but rapid temperature changes in the tissues. This causes pressure waves to be sent through the skull to the inner ear; Where the sound sensitive receivers are located. In this way, the thermal effect of the mobile phone on the human ear in the long term appears as the feeling of sounds. d) Decreased fertility in men: Testicles are one of the organs sensitive to heat and harmful waves. Absorption of energy caused by radio waves in the testicles can cause temporary sterility and in some cases, permanent sterility [START_REF] Anvari | Effects of Electromagnetic Waves on Humans[END_REF]. e) Increase in body temperature: An increase in body temperature is one of the thermal effects of electromagnetic waves [START_REF] Santini | Study of the health of people living in the vicinity of mobile phone base stations: I. Influences of distance and sex[END_REF]. f) Damage to the brain: The effects of exposure of the brain to mobile phone waves cause the skin on the upper level of the skull to be affected by these waves [START_REF] Dehghan | Thermal and non-thermal effects of electromagnetic waves on human body parts[END_REF]. The part of the head near which the mobile phone is placed is more affected than other areas.

3-2 Non-thermal effects of electromagnetic waves:

When an increase in temperature does not accompany the absorption of electromagnetic waves, we call it the non-thermal effect of electromagnetic waves. The most significant effects of mobile phones on the cells and tissues of living organisms are caused by their non-thermal effects, which depend on the user's distance from the generating source [START_REF] Ghaffari Turan | Effects of electromagnetic waves in the frequency range of 900 to 1800 MHz on humans[END_REF]. a) Destructive neurodegenerative diseases: These diseases, such as Alzheimer's and Parkinson's, are among the complications caused by these waves [START_REF] Palicot | On the use of cognitive radio for decreasing the electromagnetic radiations[END_REF][START_REF] Krajewski | Numerical assessment of electromagnetic exposure during live-line works on high-voltage objects[END_REF]. In Figure 1, the electromagnetic radiation near the human head caused by a mobile phone is shown: b) Other disorders: Headache, dizziness, convulsions, changes in heart rate rhythm, anxiety during sleeping hours, loss of concentration and memory, migraine, distraction, and increased blood pressure are among the non-thermal side effects of radio frequencies [START_REF] Kula | Effects of electromagnetic field on free-radical processes in steelworkers. Part I: Magnetic field influence on the antioxidant activity in red blood cells and plasma[END_REF].

4-Ways to prevent and reduce risks from electromagnetic waves:

A) Reducing the duration of the conversation: Studies show that if you talk on a cell phone for more than two minutes, the brain is affected by cell phone waves.

b) Starting to talk after establishing communication:

According to studies and research, it is better to put the mobile phone to the ear after the telephone connection is established; Because, at the initial moment of communication, the amount of waves emitted is very high.

c) Using hands-free: One of the best-suggested ways is to use a wired "hands-free" or "headset" instead of directly using a mobile phone. This will reduce the possible damage to these three vital organs due to the increased distance of mobile phone waves from the ear, brain, and skull.

d) Use of antioxidants: using a cell phone is inevitable; One of the proposed options to eliminate and reduce the effects of electromagnetic waves on the human body is using antioxidants. Considering that the best way to against electromagnetic waves is prevention, in Table 1, a practical proposal is included in this field.

Table 1: Providing a proposal to prevent the absorption of electromagnetic waves [START_REF] Sarkar S | AND ELECTROMAGNETIC RADIATIONS IN MRI ON FOLLICULOGENESIS PROCESS IN ADULT RATS[END_REF] 

Clinical application New findings

Mobile phones should not be used as much as possible, and the central stations transmitting the waves should not be close to residential areas, hospitals, and schools.

Cell phones should not be viewed as a safe device. Long-term use of it can eventually lead to cancer.

5-Conclusion:

According to the conducted research, in using mobile phones, we should use our utmost care and shorten the conversations as much as possible. The electromagnetic field disrupts the nervous and cellular systems and causes diseases such as cancer, tumor, infertility, and changes in heart rate and blood pressure. In order to protect against the possible effects of these waves, a series of protection methods are suggested, including shortening the duration of phone calls, keeping the phone away from the body, using mobile phone anti-wave covers, using hands-free, be considered. Therefore, investigating the effects of electromagnetic waves on the human body is essential.
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 1 Figure 1: Radiation of electromagnetic waves near the human head[START_REF] Vecchia | Exposure to high frequency electromagnetic fields, biological effects and health consequences (100 kHz-300 GHz)[END_REF][START_REF] Khurana | Cell phones and brain tumors: a review including the long-term epidemiologic data[END_REF]