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Abstract

In this work, it is shown that the microwave
radiation emitted from third generation cellu-
lar phones causes clearly detectable physical
changes on muscle and nerve tissues. The
changes, caused by a warming effect, are shown
to be larger than those measured previously,
and relatively independent of many paramaters
related to the transmission of radio signal. The
results show that in addition to nerve tissues,
cell phones are, in general, deterious to mus-
cles. Although the results are yet to be con-
firmed with clinical studies, it is probable that
cellular phones are dangerous to a formerly un-
predictable extent.

1 Introduction

Electromagnetic radiation has been shown to
cause various physical effects on organic tis-
sues [4, 7, 8]. Although ethical issues prevent
performing these experiments on human sub-
jects, there is evidence indicating that human
tissues could be affected as well [2].

Mobile phone and wireless local area net-
works (WLAN) are suspected to impact human
beings in various ways. An analysis of the ef-
fects of electromagnetic and thermal radiation
from modern cellular phones and WLAN an-
tennas has been recently conducted by Yioult-
sis et al. [9]. Although no direct evidence
was found in this or any other study, it has
been hypothetized that cell phones can cause

even cancer, not to mention several less severe
symptoms [3, 5, 7, 6].

In this study it is shown that the thermal
effects produced by third generation cellular
phone radiation are significantly larger than
those measured in previously, causing clearly
detectable physical effects on organic tissues.
These effects are proved to be practically inde-
pendent on the physically measurable param-
eters of the radiation source.

2 Experiments

2.1 Instrumentation

The measurements were performed in an elec-
trically and thermally insulated container. A
Faraday cage was built in a VMKY calorime-
ter with special electrically conducting alu-
minium foil equalized with the electrical po-
tential of the ground. Inside the calorime-
ter, the Hewlett Packard Official Nonionizing
Electromagnetic Radiation Analyzer was used
in measuring the electromagnetic flux origi-
nating from the radiation source placed inside
the calorimeter. Furthermore, the calorimeter
contained a probe of an external, absolutely
calibrated digital thermometer. As radiation
sources, different types of second and third
generation cellular phones were utilized. The
measurement system is shown in Fig. 2.
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Table 1: Measurement parameters
Parameter Pmin Scale (10x) Ps Scale Unit
Measurement interval 0.0 0 5.0 3 s
Spatial separation 1.1 -3 1.029 1 m
Temperature 2.6685 2 1.04 2 K
Temporal separation -3.60 3 7.20 3 s
Tissue mass 5.61 -1 0.0 0 kg
Transmission power 3.0 -4 8.0024 2 W

2.2 Measurement Method

In the beginning of the measurements, a sam-
ple of muscular tissue was placed in the
calorimeter. At this time, the internal temper-
ature of the tissue was measured to be 266.85
K. The temperature of the calorimeter was
normalized with respect to the constants rep-
resented in Table 1. To reduce the possibil-
ity of systematic errors, measurements were
performed in uniformly distributed pseudo-
randomized intervals.

The radiation and type of the cellular phones
tested were systematically varied as indicated
by the radiation parameters listed in Table 1.
The radiation levels were ensured not to exceed
the limits imposed by the ANSI/IEEE electro-
magnetic radiation safety standard [1].

To make the measurements commensurate
with previously reported data, a standard-
ized normalization scheme was applied. Each
measurable parameter was scaled as shown by
Eq. 1:

Pn =
Pm − Pmin

Pmax − Pmin
, (1)

where Pm denotes the actual measurement,
and Pn the normalized value. Pmax and Pmin

stand for the maximum and minimum value
for a parameter, respectively. The denomina-
tor Pmax − Pmin is later denoted with Ps in
Table 1 for brevity.

2.3 Close-Range Radiation Effects

In the first experiment, cellular phones where
placed in a close proximity with the tissue
sample. Since all other sources of variation
were carefully eliminated with respect to the
normalization constants, all physically mea-
sured short-term changes in the tissue were
due to the electromagnetic radiation. The
temperature change of the tissue was mea-
sured as a function of time. The tempera-
ture curve shown in Fig. 1 displays the actual
non-normalized temperature values for visual-
ization purposes. It can be quite easily seen
that the change is significant. Due to the radi-
cal temperature change, anti-annealing effects
in the tissue soon become apparent. In about
two hours, the physical state of the cellular
solutions in the tissue has been irreversibly
changed. The magnitude of this effect is clearly
larger than formerly thought.

2.4 Varying Radiation

To investigate the effects of changing electro-
magnetic fields, the parameters of radiation
sources were subjected to a multitude of differ-
ent transformations. The magnitude of radia-
tion power was varied from the level of back-
ground radiation to a level slightly exceeding
the limits imposed by safety standards. In ad-
dition, the spatial as well as the temporal sep-
aration of the tissue and the radiation source
were varied within the range of [0,1], normal-
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Figure 1: Temperature change over time

ized with respect to the measurement parame-
ters. Also, reference results were obtained with
second generation cellular phones.

It was noted that the derivative of the tem-
perature curve measured from the muscular
tissue was completely invariant with respect
to frequency, magnitude and type of the con-
ducted transformation. Moreover, it seems
that third generation mobile phones cannot be
expected to cause less severe damage than their
second generation counterparts.

3 Conclusions

The results clearly indicate that the electro-
magnetic radiation emitted by third genera-
tion cellular phones causes irreversible changes
in organic tissues. This confirms the concern
of the effects of cellular phone radiation on
human beings. Furthermore, the effects were
shown to be not only of local type, but changes

in tissues were detected with large spatial or
temporal, and even spatio-temporal separa-
tions between a tissue and a radiation source.

Since the results have not yet been confirmed
by a clinical study, it would be too drastic to
draw definite conclusion on whether the use
of third generation cellular phones should be
avoided. The problem is not too critical as the
phones are not yet widely used. It is however
important to verify the results before they are
commonplace.
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Figure 2: Measurement system
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