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Abstract: Nowadays, exposure to electromagnetic fields emitted by electronic devices, especially smart cell 
phones and laptops, is inevitable. The World Health Organization has classified electromagnetic waves in class 
2B (possibly carcinogenic) in terms of carcinogenesis. In this study, the magnetic field of laptop HP 4530S and 
smart cell phone SONY Z2 was measured using the portable measurement device of magnetic fields, model HI 
3603. Then, the magnetic fields of the two devices were compared using the statistical test of independent sample 
T test. The mean magnetic field of smart cell phone SONY Z2 in the ringing mode and internet connected ringing 
mode is respectively equal to 0.34±0.0038 mG and 0.4±0.0049 mG. The mean magnetic field of laptop HP 4530S 
within a 40 cm distance is equal to 1.22±0.0113 mG. The mean magnetic fields of laptop HP 4530S and smart 
cell phone SONY Z2 is meaningfully less than standard limits. The magnetic field of laptop HP 4530S is 
meaningfully higher than smart cell phone SONY Z2 in the ringing mode and internet connected ringing mode.  
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I. Introduction 
 Nowadays, exposure to electromagnetic fields emitted by cell phones, communication antennas, TVs, 
laptops, tablets, high voltage substations, electrical cables etc. is unavoidable ]1-3[ . Studies have shown that use 
of laptop and cell phone is increasingly day by day. Ownership of cell phones has reached from 12% in 1999 to 
76% in 2009 ]4 ,5[ . Portability of laptops and cell phones has resulted in more concerns about the destructive 
effects of the emitted electromagnetic fields on human health because it paves the way for more connection of the 
body to these devices ]6 ,7[ .  In spite of development of numerous international and national guidelines for 
exposure to electromagnetic fields, concerns about unknown effect of the field, even at the levels lower than the 
guidelines, is increasing yet ]8[ .  The World Health Organization has classified electromagnetic waves in class 2 
B (possibly carcinogenic) in terms of carcinogenesis ]9[ .  Studies have shown that electromagnetic waves lead to 
intervention in the performance of heart batteries of people with heart disease (at a distance of lower than 15 cm) 

]8[ , reduction of sperm movement and increase of DNA failure in human ]10[ ,  reproductive disorders in birds 
and mice ]11[ ,  clinical diseases ]12[ ,  behavioral effects ]13[ ,  headache, decrease of concentration and memory, 
fatigue, and anger in human ]14 ,15[ . Thus, in this study, we have tried to compare the magnetic field of laptop 
HP 4530S and smart cell phone SONY Z2.  
 

II. Materials And Methods 
1.2. Measurement of magnetic field 
 Measurement of magnetic field was carried out by the device EMFs survey meter model HI 3603 (figure 
1). Before the start of measurement, background electromagnetic fields that can result from other equipment such 
as communication antennas, substations, TVs etc. were measured. The electric and magnetic field of the cell phone 
was measured 12 times at a distance of 0.5 cm in the ringing mode and internet connected ringing mode. Also, 
the electric and magnetic field of laptop HP 4530S was measured 12 times at a distance of 40 cm in front of the 
screen. 
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Figure 1. The portable measurement device of magnetic field model HI-3603 VDT/VLF 

 
2.2. Statistical analysis 
 In order to compare the mean electrical and magnetic difference of the laptop and the cell phone in the 
ringing mode and internet connected ringing mode, the independent sample t test as well as the statistical test of 
on sample t test with standard limits was used by the software SPSS 16. P value<0.05 was selected as the meaning 
level (α=0.05). 
 

III. Results 
 The electric field was equal to 0.06 V/m in all conditions. The mean magnetic field of smart cell phone 
SONY Z2 in the ringing mode and internet connected ringing mode is respectively equal to 0.34±0.0038 mG and 
0.4±0.0049 mG. The mean magnetic field of laptop HP 4530S within a 40 cm distance is equal to 1.22±0.0113 
mG (Table 1). 

 
Table 1. The magnetic field emitted by the smart cell phone SONY Z2 and laptop HP 4530S 

  Smart Mobile phone 
(ringing) 

 Smart Mobile Phone 
(Ringing And 
Connected To 

Internet) 

Laptab  

1 0.34 0.40 1.20 

2 0.34 0.40 1.20 

3 0.34 0.39 1.22 

4 0.33 0.40 1.22 

5 0.34 0.39 1.23 

6 0.34 0.39 1.22 

7 0.33 0.40 1.23 

8 0.34 0.40 1.23 

9 0.34 0.39 1.23 

10 0.34 0.40 1.23 

11 0.34 0.40 1.23 

12 0.34 0.40 1.23 

Mean 0.34 0.40 1.22 

SD 0.0038 0.0049 0.0113 

 

IV. Discussion 
 The frequency of communication networks in Iran is equal to 900 and 1800 MHz. Therefore 1.38  mG 
and 1.95 mG has been considered as the standard limits of public exposure.  The ratio of the mean magnetic field 
of cell phones in the ringing mode and internet connected ringing mode to the standard limit at the frequency of 
900 MHz is equal to 24.63% and 28.98% and it is equal to 17.4% and 20.5% at the frequency of 1800 MHz , 
respectively (Table 2). The standard limit of magnetic field for LCD and laptop is equal to 270 mG. Thus, the 
ratio of the magnetic field of laptop HP 4530S to the standard limit is equal to 0.45% ]16[  (Table 2). In the study 
of Ghaffari et al., the magnetic field of smart cell phones at a distance of 5  cm is equal to 0.96 mG, which is 
higher than the result of our study ]17[ .Since the measurement device was the same for both studies, the our lower 
obtained magnetic field than the study of Ghaffari et al., can be due to the difference in the phone brand, 
connection to internet, phone life time, phone mode (ringing, vibration mode or silent) ]18 ,19[ .  The magnetic 
field of the study conducted on laptop HP NX9030 by Akinyemi and Usikalu was obtained as 0.6 mG (at a distance 
of 40 cm), which is lower than the result of our study ]20[ .  
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Table 2. Comparison of magnetic fields of smart cell phone SONY Z2 and laptop HP 4530S, standard 
limits 

 Frequenc (MHz) Mean  Std. Deviation Std. Error 
Mean 

P value Standard 
(mG) 

Ringing 900 0.33 0.0038 0.001 <0.001 1.38 

Ringing And 
Connected To Internet 

0.39 0.0049 0.001 

Ringing 1800 0.33 0.0038 0.001 <0.001 1.95 

Ringing Andconnected 
To Internet 

0.39 0.0049 0.001 

Laptab  1.22 0.0113 0.003 <0.001 270 

 
 As it is seen in Table 3, the magnetic field of smart cell phone SONY Z2 in the ringing mode and internet 
connected ringing mode is meaningfully less than the magnetic field of laptop HP 4530S (Table 3). 

 
Table 3. Comparison of magnetic fields of smart cell phone SONY Z2 and laptop HP 4530S 

 Mean Std. Deviation Std. Error mean P value 

Ringing 0.33 0.0038 0.001 <0.001 

Labtob 1.22 0.0113 0.003 

Ring+connected to internet 0.39 0.0049 0.001 <0.001 

Labtob 1.22 0.011 0.003 

 

V. Conclusions 
 The mean magnetic field of laptop HP 4530S and smart cell phone SONY Z2 is meaningfully less than 
standard limits. The magnetic field of laptop HP 4530S is meaningfully higher than smart cell phone SONY Z2 
in the ringing mode and internet connected ringing mode. However, the difference was seen only for one model 
of laptop and smart cell phone and it is possible to get different results for other models. Despite obtaining 
magnetic fields of lower than standard limits for the laptop and smart cell phone in this study, many studies have 
shown that hazards of electromagnetic fields cannot be ignored even in circumstances of below standard limits. 
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