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Abstract

The paper considers the impact of
the magnetic field from the gadgets to
its users. Accordingly, the impact of the
magnetic field characterized by the low
frequencies (up to 300 Hz) has been
examined. The experiment consists of
the electromagnetic field (EMF)
measurement in  the  adjacent
neighborhood of the gadgets. The
measured data are presented and
discussed as well. Therefore, they are
compared with the critical values
suggested by the Serbian Ministry of
Environment, Mining and Spatial
Planning. It is shown that some of
them get a very strong EMF. Hence, it
is recommended to be used with
caution.

1. Introduction

The increasing growth of the
gadgets use is world widespread. The
gadgets typically include cell phones
(recently touchscreen models) and tablets.
Hence, the raised concern because they
might cause detectable impairment of the
health of the exposed individual is evident
[1]. It is based on the effect of the non-
ionized electromagnetic radiation
characterized by the low frequency up to
300 Hz. In this frequency region, the non-
ionized radiation is the implication of the
home and office appliances.

Recently, some scientists have
recognized the occurrence of
hypersensitivity  to electromagnetic
radiation stems from a common exposure,
such as gadgets, wireless systems,
computer systems and electrical appliances
in the home or the office [2]. Similarly,
World Health Organization (WHO) has
reported  that the  electromagnetic
hypersensitivity symptoms which are
commonly experienced include
dermatological symptoms as well as
neurasthenic and vegetative symptoms [1].
Some symptoms of electromagnetic

hypersensitivity are shortness of breath,
arrhythmia, fatigue and nausea, memory
and concentration problems, headache,
blurred eyesight, limb pains, muscle
stiffness, burning sensations, etc [3], [4]. In
ref. [5], the authors address the problem of
the cell phones use by the young
adolescent. Furthermore, some researcher
put to the test the cell phone use and its
negative consequences to the user's health
[6], [7]. Still, there are no tests made on the
tablet computers.

According to the safety rules of the
Serbian Ministry of Occupational Safety
and Environmental Protection [8], the limit
level of the magnetic induction for the
EMF (up to 800 Hz) is 2/f, where f
represents the low level frequency. In this
way, the referent limit level is defined as
the critical level of the radiation above
which the environmental conditions can be
unsafe for humans. Hence, the referent
limit level is up to 0.04 uT for the office
appliances (f = 50 Hz). Consequently, the
Serbian Ministery of Occupational Safety
and Environmental protection brought the
Law on the non-ionized radiation
protection [9], which determines the risk
conditions and protection measures in the
critical situations.

In this paper, we addressed the
problem of the EMR received from the
gadgets. Furthermore, the measurement of
the EMR is carried out. Then, the risk
assessment of the low frequent magnetic
induction from gadgets to the humans
according to the Law is discussed. At the
end, the conclusions are made as well as
the future research work direction.

2. Methods

The methods of the work consist of the
EMF measurement of the gadgets. In the
first experiment the tablet is tested. We
propose 6 measurement points around the
tablet. Figure 1 illustrates the measurement
points.
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Measurement at the top of the tablet (P1)
Measurement in the front of the tablet (P2)
Measurement at the bottom of the tablet (P3)
Measurement at the top of the tablet from back (P4)
Measurement from the back of the tablet (P5)
Measurement at the bottom of the tablet from back (P6)

Figure 1. EMF measurement points in the neighborhood of the tablets
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Measurement at the top of the cel phone (P1)

Measurement in the front of the cell phone (P2)
Measurement at the bottom of the cell phone (P3)
Measurement at the top of the cel phone from back (P4)
Measurement from the back of the cell phone (P5)
Measurement at the bottom of the cell phone from back (P6)

Figure 2. EMF measurement points in the neighborhood of the cell phones (touch-screen model)

In the second experiment thetouchscreenn
cell phone is tested. Similarly, 6
measurement points around the cell phone
are proposed. Figure 2 illustrates these
points.

3. Experiments

The measurements were performed in the
office where the influence of the magnetic
field is negligible, i.e. it is lower than 0.01
uT. EMF measurement was performed by
Lutron EMF 828 device. It is shown in
Figure 3.

Figure 3. Lutron EMF 828 measurement unit

It measures the magnetic induction from
0.01 uT to 2 mT, which frequency range is
between 30 and 300 Hz. The EMF 828 has
three measurement extents: 20 uT, 200 puT
and 2000 uT. The precision of the
measurement heavily depends on the
measurement extent. Consequently, it is of
the order 0.01 uT for the measurement
extent of 20 pT, 0.1 uT for 200 uT and 1
uT for 2000 uT, respectively. Lutron EMF
828 measures all three components of the
magnetic induction, i.e. x, y and z. Hence,
the total intensity of EMF is determined as
follows:

B:J(Bf+B§+Bf). (1)

4. Results and Discussion

The results of the first experiment show
that EMF appears at all six measurement
points. Table 1 shows the EMF measured
values at all six points around the tablets.

There exists the opinion that the tablet is
free of EMF. However, it is not a valid. It
is true that the tablet has no hard disk, CD-
ROM or similar parts. Nevertheless, it has
the central processing unit and graphics
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Table 1. EMF measurement for the tablets (at all 6 points)
Position P1 P2 P3
EMF By By B, B By By B, B By By B, B
typical | 0.09 | 0.11 | 0.51 | 0.53 | 0.08 | 0.05 | 0.53 | 0.54 | 0.01 | 0.06 | 0.03 | 0.07
Position P4 P5 P6
EMF | B, | B | B [ B |[B |B |[B | B /|B |B | B | B
typical | 0.61]0.38 |0.28 | 0.77 | 0.56 | 0.03 | 0.40 | 0.69 | 0.23 | 0.39 | 0.07 | 0.46
Table 2. EMF measurement for the cell phones (att all 6 points)
Position P1 p2 P3
EMF By By B, B By By B, B B, By B, B
calls off 0.00 | 0.00 | 0.01 | 0.01|0.00|0.00|{0.02|0.02|0.00]0.00|0.01]0.01
calls on 0.01|0.03|0.08|0.09|0.00|0.06|0.03|0.07|0.00|0.04|0.04]0.06
Position P4 P5 P6
EMF By By B, B By By B, B B, By B, B
calls off 0.00{0.00 {0.01|0.01|0.000.01|{0.01({0.00|0.00]0.00|0.01]0.01
calls on 0.03|135]0.06|1.35|0.77|0.46|0.29 {0.94|0.21|0.77 | 0.04 | 0.80
card. Furthermore, the tablet battery The tablet is characterized with the total

charger has a negligible EMF.
Figure 4 and 5 shows measured EMF

components and the total value,
respectively.
EMF (Bx,By,Bz)
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Figure 4. EMF components at measured

points (P1..P6) for tablets.
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Figure 5. Total EMF at measured points
(P1..P6) for tablets.

intensity of the magnetic induction
between B 0.07 and 0.77. The back of the
device represents the more critical EMF
position leading to maximum B of 0.77.
Although, the EMF is considerably lower
than in the laptop neighborhood [10], it
still exists. It has to be noticed that
according to the Law, the security level of
the EMR is below 0.04 uT [8]. Hence, the
caution during tablet use is necessary.
Likewise, the consequences of the second
experiment show that EMF appears only in
some measurement points. Furthermore,
the second experiment is enlarged by
measuring EMF for the cell phones during
receiving calls. Table 2 shows the EMF at
all six positions in the cell phones
neighborhood during the calls off and on.
We have to point out that the EMF
measurement is made exclusively for the
low frequencies case. It means that the cell
phones are not tested on the high
frequencies EMF. Furthermore, it can be
noted that the cell phones do not emit
EMR when there is no calls. During the
phone rings, EMR is significantly
increased. Figure 6 shows measured EMF
components.
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Figure 6. EMF components at measured
points (P1..P6) for cell phones.
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Figure 7 shows total EMF.
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Figure 7. Total EMF at measured points
(P1..P6) for cell phones.

From the above figures it is clear that EMF
radiation appeared at the front side of the
cell phone is noticeably lower than on its
back side. It is a consequence of the EMF
radiation protection that is put on the front
side of the cell phones. Still, during the
phone calls the emitted EMF radiation is
slightly higher than the referent limit level
proposed by the Law. Hence, it is
recommended to be used with caution,
especially by children or pregnant woman.

4. Conclusion

The paper addresses the problem related to
the EMF radiation, which exists in the
neighborhood of the gadgets like tablets and
the cell phones. The measurements of EMF
characterized by the low level frequencies
are carried out by Lutron EMF 828 device.
The obtained results show the critical levels
of the EMF, which are sometimes above the
law limits [8]. Consequently, they pointed
out the gadget positions where the EMF

radiation is vital. This information can be
exploited for their safe use.

Future research work will extend to the
EMF measurements of the portable and
stationary computer office appliances such
as: laptop, desktop computers, printers,
scanners, and so on.
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