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The object of the work is the process of hard fractions’ crushing in liquid mixture by a se-
ries of electric impulses. Purpose of the work is construction optimum location of electrodes in
a work area to determine maximal area of coverage by impulsive influence. Simulation tech-
niques and gradient optimization methods are chosen as the methods of research. The calcula-
tions are realized in Mathematica-5.0 environment. During research the great increase of crush-

ing area is obtained. For the given object optimization problem is new and claimed.

PaccmarpuBaeTcs mporiecc 06pabOTKH KUIKOH CMECH TBEPABIX (PPaKIHiA, TPUBOIIIIEH K
pa3pylLIEHUIO YacTHII, COJEpKaIIUXCs B 3TOM cMecH. Llenblo 3ThX pa3pylieHuil BIgeTcs Moiy-
YeHue U3 OOJNBIIMX YacTHI] OTHCIBHBIX (PpPaKIHUi — KOMIOHEHT CMECH YacTHUI] 3aJlaHHOTO JHa-
MeTpa, KOTOpbIe MOT'YT OBITh HCIIOIb30BaHBI B TAIbHEHIIIEM.

Lenpro maHHOM pabOTHI SBIISETCS ONMTUMU3AINS KOH(PUTYPALIUU U MECTOITIOJIOKEHUS 0I10-
Ka 3JICKTPOJIOB IS Mpoliecca APoONIeHUs. DTo - IpoIece MojaydeHus 0ojiee MEIKUX (hpaKiuii
(mexxamux B HEOOXOIUMBIX Mpenenax) u3 0onee KpymHBIX KOMIOHEHT CMECH, BCIIEICTBHE BO3-
JEHCTBHUA Ha JaHHYIO CMECh CEPHH IEKTPUUECKUX MMITYJIHCOB C 33/IaHHBIMUA XapaKTePUCTHKA-
MH. OJNEKTPUYECKHE WMIYJIBCHl MOJAIOTCS Ha pabodmil SJIEMEHT CIEHNUANTbHON 3JIeKTPONM-
MyJILCHOM YCTaHOBKOM MOCPEICTBOM MHOTOIPOBOJHBIX 3JEKTPHUECKHX Kabenei. 3agada cra-
BUTCS BIIEPBEIC; PEIICHUE U €r0 TEXHUYECKasl peaan3aius Tpe0yeT MUHUMAIIbHBIX 3aTparT.

Jns e€ pemieHust CTPOUTCS MOZENH MPOIEcca W PacCMAaTPUBAETCS PaCHOJIOKeHHe pado-
YHX 3JIEMEHTOB (JIEKTPOAOB) HEMOCPEACTBEHHO B 00JIACTH APOOIICHHUS C LEBIO MMONYyUYeHUs KaK
MOXHO 0oJjbIIero oobeMa (hpakurii KOMIIOHEHT KHAKOH CMeCH, HaXOIIIUXCs B Mpeaesax 3a-
JMAHHBIX pa3MmepoB. KadecTBo apoOneHMs ompepensercs CyMMapHOHW MOIIHOCTBIO HUMITYJIbCa
THIPABINYECKOTO y/Aapa B JaHHOH TOUKe.

MartemaTnyeckasi MoJe/b U 3a1a4a ONTUMM3AIUH.

[lycte D — ceueHne NMIMHIPUIECKOTO PEAKTOPa-BaHHBI CO CMECHIO;

(i, ¥i) — KOOpAMHATBI HCTOYHUKOB UMITYJILCOB B D; X; # Xj, yi# y; V i#];
(x, y) € D — xoopauHaTBI TOUEK ApOONeHHS; AXxi=Xx-X;, Ayi=y -

NuTepecyromas Hac obnacts apodnenus {2 — D, Bo Bcex TOUKax KOTOPOW pa3Mephl yac-
THUI] TBEPAOH (pakliH yTOBIETBOPSIOT 3aJaHHBIM TEXHOJOTMYECKUM orpaHudyeHusiM. OHH 3a-
JTAIOT IBYCTOPOHHHE OTPaHWYEHHS Ha MOIITHOCTh

Q: {(x,y)| Mi2P(x,y)2M} M ,—const (1)

To ecth, 00acTh €2 COCTOUT M3 BCEX TOUEK (X, V), IUIsl KOTOPEIX BepHO (1), m uMu ompe-
nensiercs. Ee ¢opma 3aBHCHT OT KOH(UTYpaluu UCTOYHHUKOB M WX MecTa. OHa 3apaHee He W3-
BECTHA, MOKET UMETh OUEHB CIIOKHYIO (JOPMY, U TIOMJIEIKHUT ONPEACICHHUIO B IPOLIECCE ONTHMHU-
samu. [lycte S(€2) — ee mmomass.

Torma oOriast mocTaHOBKA 3379y ONITUMH3AIIMHA UMEET BHT

Q=Q (D, (x, ), M, M) S(Q) — max

[IpuHATO cuMTaTh, YTO MOLIHOCTH MMIYJIbca YOBIBAE€T C PACCTOSHHEM 7 OT DJEKTpoaa
kak K/r”, rie K < 1 — ompefensier 3aTyxaHue B pe3ysibTaTe MOIOeHns B cMecH. ITycts My —
MOIIHOCTb MCTOYHHKA UMIIYJIbCOB; kK — KOJIMYECTBO 3J1eKTpooB. [locne HopmupoBanus Ha MoK,
BeIpakeHue (1) nmeeT B

k

1

pr 2 Zﬁ = Uo. (2)
i=1 Axl +Ayl*
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Heo0xomumo MakcHMHU3UPOBATH 1eNeBY0 QYHKIUIO S((2) — ruromaab o0nacTH, AJs Ko-
TOopoi BeIMoNHseTCs ycnosue (2). OHa 3aBuUCHT OT {( X;, Ji)} — PacCIONOXEHHUS DIIEKTPOJIOB B
obnactu D.

Q=0Q(D, (x,y), W) S(€2) — max )

Kpome Toro, 3HaueHus 1eneBod (pyHKIMU 3aBUCIT OT TOJABACMBIX Ha AJIEKTPOJBI UM-
MyJIECOB, BEJIMYMHBI 3aTyXaHUSI B CMECH M OTPaKAIOIIEeH CIIOCOOHOCTH CTEHOK PEeaKTopa, KOTO-
pBIC B I[aHHOﬁ 3a4a4€ IIOCTOSHHEI. TexHomornueckue OrpaHUYCHUs, CBA3aHHBIC C HCHAJIOXKCHU-
€M 21eKTpoloB, V i#j  p((xi, ¥i), (X, ¥))) > po TPH peanbHBIX L OOBIYHO HE aKTHBHBI. Jlna-
METpBl 3JIEKTPOAOB Ha JIBa MOPSAKA MEHBLIE JIOOOr0 M3 FEOMETPUIECKUX Pa3MEPOB PeaKTop-
HOH BaHHBI, T.€. OHA CYHTAIOTCS TOYSUYHBIMU B ceueHunn D.

3amaua ontuMm3aIyu S B TaHHOHW paboTe paccMmarpuBaercs sl oomactel D Buna :

® KPYroBOH, pajuyca R, ¢ TaKeTOM 3JIEKTPOAOB B BH/IE MIPABIIILHOTO TPEYTOJIBHIKA, Pa3-
Mep KOTOPOTO BapbUPYETCS;

® TIPSIMOYTOJIBHOM, ¢ pazMepamu di U d, , C TTAKETOM AJIEKTPOIOB B BHJIE MPOU3BOIBHOTO
TPEYTOJbHUKA, Pa3MePhl KOTOPOTO U MECTOTIOIOXKEeHHE B D BapbUpyroTCs;

rpaHuIbl odnactu D:

o ToTJIOMAOIKe (OTPAKCHHS HE YIUTHIBAIOTCH ),

e ci1abo oTpakarolue (yIUTHIBACTCS OJHOKpATHOE OTpakeHHe ¢ KoaddummenTom 0 < 1).

3anmaHsbr:

® MOIITHOCTH UMITYJIbCa Ha dJIeKTpoae Moy;

e TTapaMeTphl 00J1acTH ApoOIIeHns: R- mis kpyra, mmuoo dl, d2 — mis mpsMOyTONBHUKA;
OHU Ha JIBa TIOPsiIKa OOJIbIIIE THaMeTpa dIIEKTPOJIOB;

® MOIIHOCTh UMITYJIbCA, IPH KOTOPOM MPOUCXOAMUT HEOOXOOUMOE IpobJieHne, — B mpeje-
max M, +~ M.

Jiis ipoOUITEHON YCTAaHOBKH MOTYT OBITh HICTIONIb30BAHBI CXEMBI C Pa3IMYHBIM KOJHYECT-
BOM 2JIEKTPOAOB. Bo3neiicTBrue Xxapakrepusyercss HEpe30HaHCHBIM HaJ0KEHUEM, Pe3yJIbTaTOM
KOTOPOTO €CTh CYMMHPOBAaHHE MOILITHOCTEH BOJIH.

Jlns MareMaTHYecKOT0 MOJISITMPOBAHUS HCIIONB3YEM KOOPAMHATHYIO CHCTEMY, HadalloM
KOOPJWHAT KOTOPOH SIBJISIETCS IIEHTP 00JacT MpoOieHus. Torna nepBoHadaIbHbIe KOOPIUHA-
TBI DJIEKTPOJIOB 3a7al0TCs TMOO:

— C TIOMOIIBIO JINIA IPUHUMAIOIIETO PeIIeHHsT (UCTIBITATENs ).

— CIIy4alHBIM 00pa3oM.

OO6nacTh IpoOJICHUS, ONTHMU3AINS KOTOPOU MPOU3BOAUTCS, MPEACTABISLCT COO0H MmIoc-
KO€, BO3MOXHO MHOTOCBSI3HOE€ MHOKECTBO, IS BCEX TOYEK KOTOPOTO BHIIOIHSIETCS HEPABEHCT-
BO (2). B xadecTBe mapamMeTpoB — ONTHMH3AIMOHHBIX MEPEMEHHBIX, CBS3aHHBIX C LEIEBON
(GyHKIMEH UCTIONB3YIOTCS KOOPIUHATHI Pa0OYHX AJIEMEHTOB B 00JAaCTH U TOJaBaeMble Ha HHX
HanpsokeHus. Kpome Toro, omHUM U3 (pakTopoB, BAUSIOMIUX HA «ITOJIE3HYIO» IUIOMIA/b, SBISCT-
Csl OTpaXKaroIIas COCOOHOCTh CTEHOK, MO3TOMY B TaHHOW paboTe Takke MPOBOJIMIOCH HCCIe-
JIOBaHWE ONTUMAIBHON KOH(QUTYPALUU 3JEKTPOJOB MPH OJHOKPATHOTO OTpaKeHHs ¢ KO3 hu-
ueHToMm 0 = 1/2.

Pe3ynprarel onTUMHU3aLUU AT TPEX JIEKTPOIOB B KPYTIIOW BaHHE NMPUBEACHBI B TAOIHIIE.

I'eomerpus S(€2) B % ot S(D)
ITepBoHauanbHas 13
OnTtumManbeHas 40

Meron ¥ KOMITBIOTEpHASI MIporpamMma, IMpH HE3HAUYNUTEIHHOU AOpaboTKe, B MaidbHEHIIeM
OyayT mpUMEHEHBI U1 ONTHUMHU3ANH KOH(DUTYpaK TIPOU3BOJIIEHOTO KOJIHYECTBA IEKTPOAOB
B BaHHE JIF000# (opMBI ¢ 0OJIee CIOKHBIM 3aKOHOM 3aTYXaHHS U OTPAKEHHUS OT CTEHOK. DTO
CYJIHT OTpEeTICHHBIA 3KOHOMUYECKUH P PEKT.
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The given work is devoted to examining the effects of mobile phone usage on the health
of humans. It links the problems associated with using mobile phones as a trendy fashion to the
problems associated with smoking, discovered in the 1970’s and the role scientific research
should play in influencing policy formulation. The work focuses on the role the scientific com-
munity requires to play to either prove or dispel (strong scientific facts) fears about the health
effects of mobile telephony.

Mobile telephony is now commonplace around the world. This wireless technology relies
upon an extensive network of fixed antennas, or base stations, relaying information with radiof-
requency (RF) signals. Over 1.4 million base stations exist worldwide and the number is in-
creasing significantly with the introduction of third generation technology or 3G.

There has been concern about possible health consequences from exposure to the RF
fields produced by wireless technologies. Mobile phone radiation and health concerns have been
raised, especially following the enormous increase in the use of wireless mobile telephony
throughout the world (as of August 2005, there were more than 2 billion users worldwide). Mo-
bile phones use electromagnetic radiation in the microwave range, and some feel this may be
harmful to human health. These concerns have induced a large body of research (both epidemi-
ological and experimental, in non-human animals as well as in humans). Concerns about effects
on health have also been raised regarding other digital wireless systems, such as data communi-
cation networks.

A mobile phone is a low-powered two-way radio, converting human voice and data mes-
sages into radio waves. When making a call, the radio signals are transmitted from the mobile
phone to the nearest base station. Once a signal reaches a base station it is then transmitted to
the main telephone network where it is transferred to the network of the person receiving the
call.

Mobile phones operate on a system of cells, each cell supported by a radio base station,
which is a facility that provides transmission and reception for radio systems. Each mobile
phone operator divides a country into thousands of individual geographic areas or 'cells'. The
cells overlap at the edges to prevent holes in coverage. There are three types of cell: macrocells
which provide the main structure for the base station network with a range of up to 35 kilome-
tres; microcells which infill and improve the main network, with a range of up to a few hundred
metres; and picocells which have a much smaller range and are used in busy areas such as inside
buildings, airports and shopping centres. The systems are demand-led, and to achieve coverage,
each cell has to be provided with a base station, which hands the calls over from one area to an-
other. If they are too far apart, calls are interrupted or dropped when mobile phone users are on
the move. Increased usage of mobile phones also results in a higher demand for base stations, as
each has a limited capacity, and this can be expanded by the addition of more base stations
within macrocells or microcells.

Radio base stations are commonly called masts, and although the terms are used inter-
changeably, they are in fact two different things. Radio base stations are sites that enable mobile
phones to work. They can be big or small, and always have transmitters or receivers in a cabin
or cabinet connected to antennas nearby. A base station (i.e. transmitters, receivers and anten-
nas) can be mounted on a large mast or tower, on existing buildings, rooftops or in street furni-
ture. Strictly speaking, a mast is the freestanding structure which supports antennas at a height
where they can transmit and receive radio waves. A mast is typically 15m high and plays no
part in itself in the transmission of radio waves.
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The cells in a new third generation (3G) network are smaller because 3G uses a higher ra-
dio frequency. These cells also expand and contract in size depending on the number of simul-
taneous calls being made. For this reason, 3G cells will have to overlap more than the current
2@ cells, and although it is anticipated that operators will be able to re-use some of their exist-
ing infrastructure, they will also need to develop a substantial number of new sites.

For years the cell phone companies have assured the public that cell phones are perfectly
safe. They state that the particular set of radiation parameters associated with cell phones are the
same as any other radio signal. However, reported scientific evidence challenges this view and
shows that cell phone radiation causes various effects, including:

— Altering brain activity

— Sleep disturbance

— Alteration of human reaction times: responses and speed of switching attention signifi-
cantly worse

— Weakness of the blood brain barrier

— Increased auditory brainstem response and hearing deficiency in 2 KHZ to 10 KHZ
range

—Significant changes in local temperature, and in physiologic parameters of the cardio-
vascular system

— Memory loss, connection difficulties, fatigue, and headaches

— Increased blood pressure

— Reduction melatonin, etc..

According to Cherry (2000), there is strong evidence to conclude that cell sites are risk
factors for:

— Cancer, specifically brain tumours and leukaemia

— Heart attack and heart disease, particularly arrhythmia

— Neurological effects including sleep disturbance, learning difficulties, depression and
suicide

— Reproductive effects, especially miscarriage and congenital malformation

— Viral and infectious diseases because of reduced immune system competency associated
with reduced melatonin and altered calcium ion homeostasis.

The World Health Organization, however, “based upon the consensus view of the scien-
tific and medical communities”, states that health effects (e.g. headaches) are unlikely to be
caused by cellular phones or their base stations. However, some national radiation advisory au-
thorities, including those of Austria, France, Germany, and Sweden recommended to their citi-
zens measures to minimize exposure.

Often it seems that studies are conducted on political grounds, rather than scientific
grounds. Government and the Telecommunication Industry would prefer citizens to read and
hear about their scientists’ ‘research’, for example - but with their huge financial gains reliant on
‘safe results’ can you blame anyone for being skeptical about how trustworthy their research
actually is? Therefore, a coordinated research strategy, preferably without necessarily seeking
Government endorsement, using a multidisciplinary approach would seem to be a practical way
forward. In particular, more coordination of molecular and other approaches in both animal and
human research.

People living close to mobile phone masts (base stations) frequently report symptoms of
electromagnetic hypersensitivity such as dizziness, headaches, skin conditions, allergies and
many others, the mechanisms for which are only just beginning to be understood. There is also
growing anecdotal evidence for cancer clusters forming around them. However, we are regu-
larly told by the mobile phone industry that these base stations are safe because their microwave
radiation falls off rapidly with distance and is far too low to generate significant heat. Sadly, this
is not true. It is based on the false assumption that it is only their heating effect that can cause
damage and a serious misunderstanding of the ways in which living organisms use negative
feedback to respond to changes in their environment, including the metabolic insults from mo-
bile phones.
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There are hundreds of scientific papers in peer-reviewed scientific journals showing bio-
logical effects from non-ionising radiation that may be hundreds or thousands of times below
the levels that cause significant heating. Furthermore, these non-thermal effects include many
independent and well-replicated studies showing that the radiation from mobile phone handsets
can cause serious damage to the DNA of living cells in less than 24 hours, so we cannot regard
these handsets as being safe for anything other than short-term use.

Because of the extreme sensitivity of at least some cells to mobile phone radiation, it is
likely that the much weaker radiation reaching people living or working close to base stations
will also suffer adverse effects. Claims by the mobile phone industry that the base stations are
safe because the radiation falls off rapidly with distance are flawed. Although the radiation level
does indeed fall off as they say, the biological response will remain more or less constant over a
wide range of signal strengths due to the ways in which living cells routinely use ‘negative
feedback’ to compensate for changes in their environment.

Living cells have a range of negative feedback mechanisms that sense non-thermal radia-
tion damage and use it to trigger various defence systems. These systems are expensive in en-
ergy and resources and also reduce metabolic efficiency. The object therefore has to be to keep
this damage within ’tolerable’ limits rather than to eliminate it. They do this by cutting in only
when they approach the limits of toleration. The effect is to keep the damage at or close to these
‘trigger points’ over a wide range of radiation levels, ranging from that due to a mobile phone
handset held close to the head, to that from a mast, which may be hundreds of metres away.

The radiation from a handset may actually be less damaging since it is used only intermit-
tently and the body has a chance to recover in between times. However, continuous irradiation
from mobile phone base stations, DECT phone base stations and Wi-Fi routers may not allow
adequate recovery time, so chronic irradiation from these sources could be far more damaging
and more likely to result in cancer, allergy-related conditions and electromagnetic hypersensitiv-
ity. There is an urgent need for further research in this area, since the assumption that the only
biological effects of non-ionising radiation are due to heating, and fall off rapidly with distance,
no longer fits the facts.

The concept of negative feedback is extremely simple. For example, if your house is too
hot you turn the heating down. This not only makes you feel more comfortable, it also saves
fuel. You may regulate the heating manually or you might have a thermostat that does it for you
by cutting off the heat when the temperature reaches a predetermined value. In either case, the
effect is the same; whenever the temperature isn’t right, the thermostat tries to correct it by mak-
ing the heating system respond in the opposite direction; this is termed negative feedback.
Negative feedback is also very familiar to engineers in the electronics industries where it has
countless applications. A simple example is the automatic gain control in some radios. This
feeds some of the signal going to the loudspeaker back to the amplifier section so that if it is too
loud it turns down the gain to keep the sound volume more or less constant over a wide range of
signal strengths. As you will soon see, this is very relevant to the way in which the different
signal strengths from mobile phones and their base stations can give very similar biological re-
sponses.

Living organisms are full of negative feedback systems, where they are essential to their
normal function and ability to respond to an ever-changing environment. For example, if your
body finds that it has too much of a particular biochemical, it may turn down or turn off the ac-
tivity of the enzyme system that makes it. This not only keeps other systems that depend on this
chemical running smoothly, it also stops the body wasting resources by making a substance that
it doesn’t need.

So how does this form of biological feedback relate to mobile phones and their masts? Put
very simply, because of the extreme sensitivity of at least some living cells to weak non-
ionising radiation , the question is not why the weak radiation from a distant mast does so much
damage, it is why a handset next to the ear doesn’t do very much more.

The answer lies in our own negative feedback systems. The body is well able to detect the
radiation and the resulting damage. It then puts into action a range of negative feedback meas-
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ures to mitigate the effects. One of the most damaging effects of this form of radiation is the
loss of some of the calcium that normally strengthens cell membranes. This results in an in-
creased leakage of materials through cell membranes that can affect many aspects of metabo-
lism. These include damage to DNA, from digestive enzymes leaking from lysosomes (tiny
membrane-bound structures in living cells that normally recycle waste), apoptosis (cell death),
the generation of false nerve impulses from calcium leakage in brain cells (causing hyperactiv-
ity, impairing normal mental function and generating many of the known symptoms of electro-
magnetic hypersensitivity.

Views on the effects of mobile phone base stations are so polarsied with a significant
number of scientific papers in peer-reviewed scientific journals showing no significant biologi-
cal effects from non-ionising radiation yet other reported scientific evidence challenges this
view and shows that cell phone and base station radiation causes various effects, including
headache, cancer and increased blood pressure.

Elaine Fox of the Electromagnetics & Health Laboratory at the University of Essex in the
UK, in a study on Health Effects of Mobile Phone Base-stations, concludes that: “In my view,
there is a genuine uncertainty regarding the non-thermal effects of mobile phones & their asso-
ciated base-stations. We need more well-designed studies to assess biological mechanisms in a
more focused way.”

Research designed to examine the perceptions of phone users, policy makers and impor-
tantly, people who live near mobile telephone base stations on the effects of these transceivers
on human health and the environment found that a significant number (mostly the educated) of
phone users appreciate the fact mobile phone usage and its associated technologies could have
adverse effects on their health. This study which in effect should influence policy formulation
and drive further studies and research into effects on health and the environment of mobile
phone base stations, found that phone company executives are reluctant to discuss effects of
mobile phone masts or any scientific research into the effects of RF-EMFs. Results of the re-
search should also shape the direction, form and methodology of any further research in the
field of effects of Radio frequency — Electromagnetic Frequencies (RF-EMFs) on human health
and the environment. By discretely, interviewing and interacting with telecommunications tech-
nicians and regulators, the research examined issues pertaining to occupational health hazards
and safety standards. The revelations are staggering. Telecom technicians who service masts
believe occupational health standards are followed by employers, fearing not to scare away
technical staff they heavily depend on for keeping networks running.

An increase in the number of mobile users and the emergence of new in the telecom
arena, translates into the construction of more masts but what is the perception of policy makers
and the communities that live near these masts on their effects on health and the environment?
Are they aware of the dangers associated with living near Electromagnetic Frequencies emitting
antennas? Are policy makers and regulators aware of fears in some countries that living near
base stations may cause conditions like memory loss, connection difficulties, fatigue, and head-
aches brain tumors and leukaemia. Have regulators considered recommending mast sharing for
the different telecom companies? And what would be the motivation of taking such a step? Are
telecom companies taking advantage of increasing fact that trendy mobile phones are a becom-
ing a fashion at the expense of health? Are we back to the seventies when smoking a cigarette
was highly fashionable?

Scientific research played a massive role in proving a link between smoking and cancer,
something the scientific community is struggling to do with the handset and its associated tech-
nologies. Studies examining the effects of Radio frequency — Electromagnetic Frequencies (RF-
EMFs) on human health have not reported EMF exposure in a clear way. And more importantly,
despite the fact that national radiation advisory authorities, including those of Austria, France,
Germany, and Sweden recommended to their citizens measures to minimize exposure, no such
recommendations or caution has been echoed by the Ugandan Government, for example. Nei-
ther has there been a study to experimentally examine the effects of mobile phones or base sta-
tions on health.
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Apparently, the ball is now in the scientists’ hands to repeat history by creating a smooth
line between mobile telephony and health since there is widespread public concern about the
potential adverse health effects of mobile phones, and especially their associated base-stations.
Could this lead us into a wider investigation of effects of the same frequencies on bees? And
how would known effects affect food production? Results of the research should reveal the exis-
tence or absence of symptoms or conditions that have been linked to living in close proximity to
mobile phone base stations.

Conclusively, with the mobile companies accounting for about 20% (and Nokia contribut-
ing more than 45% in Finland) of national earnings and this being a very contested research
area, scientific research is required to effectively explore all possible side effects of mobile
phone usage as telecoms take advantage of the young generation that considers trendy and the
latest phone gadgetry a fashion.
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