Mohammad Ilchinezhad Firouz Abadi 
  
Mohammad Amin Bozorgmanesh 
email: mohammadamin.bozorgmanesh@gmail.com
  
Kowkabi 
  
The Effect of Mobile Electromagnetic Waves on the Human Brain
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Rapid progress in various fields of science and technology in recent years has led to various adverse and anticipated negative effects in the environment. One of the most important biological problems today is electromagnetic pollution in the environment. The intensity of electromagnetic radiation is so pervasive that it is now known as one of the forms of hidden and quiet contamination. One of the means of communication that are an integral part of human daily life is a mobile phone. Research shows that mobile waves have a negative effect on the human body. Putting the human brain near a source of electromagnetic waves can damage the normal activity of the brain and disrupt its normal function. Our goal in this article is to investigate the effects of mobile electromagnetic waves on the human brain.

The increasing use of radio, television, radar and telecommunications, monitoring the attendance [START_REF] Mobasseri | Intelligent Circuit Application for Monitoring the Employees Attendance[END_REF] and high pressure towers has increased the amount of electromagnetic radiation in the environment [START_REF] Kundi | Electromagnetic fields and the precautionary principle[END_REF].

Following the scientific and technology advances and the construction of new devices and the presence of human beings exposed to these waves, much research has been conducted on the impact 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 and humans are exposed to mobile phones, wireless phones, TVs, computers, microwaves, telecommunications and highpressure rigs, detecting the amount of air in Automobile tires that working with signal etc. [START_REF] Palicot | On the use of cognitive radio for decreasing the electromagnetic radiations[END_REF][START_REF] Mobasseri | Intelligent Circuit Application for Detecting the amount of Air in Automobile Tires[END_REF].

Research by scientists shows that prolonged presence of these waves can cause some diseases such as tumors, cancer, infertility, cell destruction and DNA, some of which will be mentioned in the next sections of the article. These radiations are divided by parameters such as signal changes, the intensity of radiation, radiation rate, with the highest amount of radiation waves being for mobile [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 that are in residential areas under the radiation of high -frequency GSM phone rigs [START_REF] Haumann | HF-Radiation levels of GSM cellular phone towers in residential areas. 2nd International Workshop on Biological effects of EMFS[END_REF]. Mobile phones have a frequency of 900 to 1800 MHz with 218 Hz pulse. This frequency range is used in most European and Asian countries, including Iran [START_REF] Sicard | Introduction to GSM. 5th[END_REF].

Figure 1 shows that the GSM mobile masts have the highest effect on brain activity compared to the CDMA. Figure 1. Charts of PSD value values in four channels [START_REF] Hamblin | Effects of mobile phone emissions on human brain activity and sleep variables[END_REF] Many studies have been reported that radio frequency and electromagnetic radiation (EMR) create biological misleading effects that disrupt the functioning of biological systems of living organisms [START_REF] Blank | Electromagnetic fields stress living cells[END_REF].

Putting the human brain near a source of electromagnetic waves can damage and disrupt the normal activity of the brain.

2-Biological Effects of Energy RF

There are different types of pollution in different industries, and EMF electromagnetic fields, which is called electric smog pollution, is also known as one of the types of hidden pollution. [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][START_REF] Mobasseri | Impact of driving style on fuel consumption[END_REF][START_REF] Mobasseri | Traffic noise and it's measurement methods[END_REF].

Radio waves sent through transmitter antennas are an electromagnetic energy. These waves are known as RF energy or radio frequency. Often, the word electromagnetic field is used in the presence of electromagnetic or frequency radio energy in one place. Radio waves have a frequency of between 30 kHz and 300 GHz.

The biological effects caused by RF energy heating are often expressed as "thermal" effects.

Contact with high levels of RF radiation can be dangerous because of its ability to quickly heat biological texture.

Under certain conditions, contact with RF energy in power intensity values 𝟏 -𝟏𝟎 𝐦𝐖 𝐜𝐦^𝟐 and above can lead to measurable biological tissue heating. The amount of this heating depends on several factors, including radiation frequency, contact time, direction of exposure to radiation, environmental conditions, and heat scattering efficiency. At relatively low levels of exposure to RF radiation, the intensity of the fields will produce significant and measurable heating. Such effects are sometimes referred to as "non -emotional" effects [START_REF] Kumar | Cell tower radiation[END_REF]. In 2002, T. V. Yioutsis conducted their research on the effects of electromagnetic waves and temperature analysis on the body caused by a variety of antennas [START_REF] Yioultsis | A comparative study of the biological effects of various mobile phone and wireless LAN antennas[END_REF].

3-Literature review

Nurulhuda binti Ismail and mohd. Zarar Bin Mohd Jenu in 2007 model the propagation of mobile electromagnetic waves in the human head with FDTD numerical method in two -dimensional environment [START_REF] Binti Ismail | Modeling of electromagnetic wave penetration in a human head due to emissions from cellular phone[END_REF].

Faruque compared some types of antennas, including Helical, Monopole, PIFA, PATCH at different frequencies in 2010, using the FDTD numerical method [START_REF] Faruque | SAR analysis in human head tissues for different types of antennas[END_REF].

In 2011, Boyan Tomovs obtained the effects of electromagnetic fields in two -dimensional form and by numerical FDTD 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].

4-The effect of cellular electromagnetic waves on the human brain

The human brain is made up of dyspsery tissues. Brain tissues are 1) skin) 2) skulls 3) fat 4) Dura 5) Cerebral fluid 6) gray matter 7) white matter and 8) blood.

In Fig. 2, the location of each of the above components is shown [START_REF] Ireland | Modeling human head at microwave frequencies using optimized Debye models and FDTD method[END_REF]. The human brain is made up of important parts such as scalp, skull and brain, and each part has different dioxide properties. To examine the effect of cell waves on different parts of the brain, such as the scalp and skull, the size of the electric and magnetic field can be drawn from each part of the head. For example, the effect of these waves on the skin and skull parts is shown in Figures 3 and4. In Fig. 5, the size of the electrical field in the human brain exposed to a bipolar antenna (mobile) is the Finite Element Method [START_REF] Mobasseri | A Comparative Study Between ABS and Disc Brake System Using Finite Element Method[END_REF] border integral components. As can be seen, the numerical method used well simulates the penetration of the electromagnetic field into the brain.

Figure 5. The size of the electric field in the human brain, which is adjacent to a cell, [START_REF] Jafari | Simulation of Mobile Radiations in Vicinity of Adult and Child Head[END_REF].

5-Prevention and Recreation of Electromagnetic Waves

A) Reducing the duration of the conversation: Studies show that if the cell phone is spoken for more than two minutes, the brain will be affected by cellular waves.

B) The cell phone is placed on the ear after the call is made; Because in the early moment of communication, the amount of waves emitted is very high. C) Using Handsfree: One of the best ways to be suggested is that instead of direct use of mobile phones, the use of a "handsfree" or "headset" is used; This reduces the amount of possible damage to these three vital organs due to the increased distance of cellular waves from the ear, brain and skull D) use antioxidants: Using a cell phone is an inevitable thing; One of the suggested options to eliminate and reduce the effects of electromagnetic waves on the human body is to use antioxidants.

6-Conclusion

According to the research, we conclude that when using the mobile phone, we need to take the utmost care and shorten the conversations as much as possible. Things such as headaches, dizziness, seizures, changes in heart rate rhythm, anxiety in sleep, reduced concentration and memory, migraine, distraction, and hypertension are among the non -thermal complications of radio frequencies. In order to safeguard the potential effects of these waves, it is suggested that a number of safety methods including shortening the phone call, keeping the phone away from the body, using anti -wave cover coatings, using free handsets, be considered. Therefore, it is essential to examine the effects of electromagnetic waves on the human body.
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In 1996 ,

 1996 Sami Gabrie et al. performed numerous tests in the frequency range of 10 to 20 Hz [21, 22]. Stephen B. Bauman et al. in 1997 examined the effect of frequency change and temperature on the electrical conductivity of the human brain [23]. G. Schmind et al. In 2000 conducted experiments on dielectric properties on the human brain [24].
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 2 Figure 2. The components of the human brain[START_REF] Ireland | Modeling human head at microwave frequencies using optimized Debye models and FDTD method[END_REF] 
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 3 Figure 3. a) Electric field size b) size of the magnetic field caused by mobile waves on the skull of the head [30].
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 4 Figure 4. a) Electric field size b) size of the magnetic field caused by mobile waves on the scalp [30].
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