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A Characteristics of Temperature of the Local Tissue in the
Human Body under Local Exposure of Electromagnetic Wave
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<Abstract>

There has been an increase in the public concern about possible
health risks by electromagnetic exposure from mobile phones.
Recently, increase in the use among young children of portable
telephones public concern regarding potential health hazards due to a
hot spot appearing inside the infant head, has been growing. Since
the biological hazards due to REF exposure are caused mainly by a
temperature-rise in tissue, the effect of localized SAR for portable
telephones should also be related to the temperature-rise in the
human head. In this paper, it was measured that in the actual use of
portable telephone the temperature of the local tissue in the
human-head change. As a result, it should be noted that the mean
temperature of human-body and localized tissue 1is rising from
beginning call. However the temperature variation of localized tissue
is recovered rapidly as normal temperature, although the mean
temperature of human-body rising continuously at ending call of
portable telephone.

Key Words - Health risks, Hot spol, Biological hazards, Local lissue,
SAR

1. A &

Az, M7)7171¢) Apgo] FEFEWA o
A7 elA] BAEE Azslel @ AR ¢
o Ba v $el7t oA o], o
deslo] A7 dgl ue AW s A-

Aot A& sl HEFse AL e F

A8}z o) Ewze BFor HMsr|rp dAd
st AAne QMG Fo] WFHA TAE
A s Qe Aot Azt Aol AL
e W Fugdgely £AZES Aol
ols Eel3 A AYEINF &A= ©
gtd 4 A3, FYE HAxmEE ZARAIRL
we} F3ke] =7 @@ & Ak AAR
AA Gege] W ZRHQ neje FE2 FA

* 89 gddol st AAYRAYE wg, [

e-mail: jtpark@ync.ac.kr
(0] =& 200285 GdolFuidt dAFzAgu AU
ol g 214l.)

* Prof., Dept. of Electronic & Infomation,
Yeungnam College of Science & Technology

- 321 —



MR aEl SEHY A8l RATEiecel W fyk

2l QbA T ApoloA] e E]o] iR
T Ao 715(1958K)0l ol&tH FUI HA}
gt AlZbo] F7hgtel whel dewAHTG =
At e etdy s ytao] MAE I H|HR
o] 2AE £ AT FAEAE A A A
a W olo] wa) MAfute] QA Fpo) 7] A
ol 71dE€ ¥ ANSI(american national
standards institute)®] & Ao # A}t
&4 & (SAR: specific absorption rate)g 7|
o7 dto] SHHAFAE AAFH FAll HA
7F FAHE AIME arelE 7| EE =918
o £ 7)1Fo] FAG My AR &
A&A <tA el AolZl SUAW olwi @
Aol v A Ao wE AYESHA JF
of i@ Asjajolz ¥ 4 Al rEy A
Aol BAolA v|dA A= T2 A HAY
2 A AP L B8] o SFaof = o] ¥
&o] glar AHFHN= v AdA Fajel vl u
WA 44 283 A 5238 F Uk
g, FojHslz] Soll 9% AR W
A= AAHHF SARS] A A= MA Zb=
o] QhM7|Fol| M|t ofF R AINE QHH Y K-
2o MAAZ ooz Zpslar A3pr)e] ALE
gefol welra= eyl ZH7bE T ®W
o Aqe] =4 SARe|] #ASA F7HE 7HEA
o] A ek olwl wiAolA H FHul
A3}71E ddew § HAFFAFe] vl
T4, dEoA Qolo] AAS A, F-er}
dholl = Al 2 Fol A} 12|y SARA
29 A et A HATE AR =
AL 499l AN &xAse o8t M4l
Hat SARONARE it 4 SARel=  fldh
AA AFEsla e ZIEe] M A% wa
SARA| A= HAIFX=Ro] digt =4 ¥o]=a
SAR@to] AMAIHW A 2] 2000 & WA il
&t 714 Sholl A A A UL wEol Y
MAputel]l ol g a|PgFs A48z 93|
AFHY-3E A2 = A AFS] &2 A<
FAE Z=Usted HAHAHJA AYdydoer o
F A= A wiel ZHH A 3 oy
7 B8A% Hod JA@GAAL] dFelv <
A 87 8 + A WS T8 4
3} ZFo] BIsE AAold. o]y L AE

Hloju} A48 4 e 7I1Ye stz &A%
A Zo A e HEtEALE E 4 U dA
o] FTUT oA WY HAtyp FHofry
Wolel dlrjelxe & FAIe NEAEQA A8
o} t}E 78 Fol wE o 71x 8
289 YA WM Hapve] GaFukd ¥
2] &le] )47 7 BoldhA] et EA <l
el Sz} HetFxE HAS = F
=29l 4§ (homogeneous) vl & = A A
AMRFH S o SEAMAE Aglste] oAl
2y ASFUE Bo| o]f3i=d o)l At
2 # (inhomogeneous) °] ¥ A % & (dynamic)
AAe] x99} H7|H59 R¥Y¥II P2
R g F3 AAvie]l HAE 4 A= A
& (matabolism) ¥ %] -8 # ¢l(adaptive) 44| 7]
& dlE Mg et §AlHol 2
vl #Htel = faHE A1 (FDTD: finite
difference time domain)o]efi= FAHA| A &
o)l &-3}o] 27|y o AHMRIEmagnetic resonance
imaging)ol A 8] 5§t &l 4-8}4 o ol Al e}
W oH 7 el vjFE FHE & Us &
gog Nugste A= WWel FHE
o] qlth, 1} ol j o R A
5 SARe| 4Aa| Ale]3 Aehe] Aol
gk &Rlojy vy A4+ A9 /e AF
olB 2 {FAG oA e AAASFS E 3l
e ANE FTHEASY nedgigH W
F8% 71527 AAE 7 A ZAoE AR
¥}

oAy #4 de ALE s FdiAsko
of 2]gF AJal|geold gl UM HA| A}
837 slolA  AUAE dFdoE AAAS
& B3 FHe LN E FAHMUY FF
g o &xsle} olo wWE AAZE HA
Hv AAu F¥aae] AduAAE e
& F8A o s A7 dojvt Aol Fol
A3}7] AEEFE AAS = 471 € 5 3
o @ e} Absglcl,

2. AAvto] g A 54
2.1. 959 Fio] & 54

HAxpubs AlA)e] zZ7)o wety 54 F3
Fol A FAAFHRETANE 175[em]Y 45 A

- 328 =



G 2 E T S i s SRS A5 Al4E (2002.11)

A& T0[ME] F-ell A, S 300[ME] F-oll A
FA)E doA B FYAAME FFHYo
10y 2 5 Aok ol g dAye Mauje
Fugeo] wE HAdole k& it A7
2
L}

F4Adge zolz yeEyn FAE <HH
ol A =4 Aupe] vy @yt tHY
Aojo] wel HYo|HFo] depzritte Ard
2 A9ed. ol AEdLE TUdE Faa
Az AWM FEE Aoy ¥
ol A%y Z7] g& oY a3 4=
2 o|Folz 7|#ES AV uw} @epd
&g o gt Matvie] AdH A= A ol
A ddstA BESE Blo] ofYe FUE 7
gol M Fupae] W] wel FAd=
9= Watar ojo]l wE A (hot-spot)e]l HF
H71% fok® ety $d@ A=y Fae
& 71 A wpe] thaM = H-oid &)-oFA
T2V 23RN wel 7 FEY F4A4Y
oju} fdE @abd Aotk diEH A
or e Fupgo] wE Hajuie] FHREALE
2§ 19 JGeEpl =, o714 St e A
AuE iR AAEAE Fosht 3 o
o] YoM 249 FFHY Foaol w
gt F33e A= HES & F Ut

100

bone

8
10
8
@ cerebrum, skin
o 1k
=
0.1 \ .
100 1000 10000

f [MHz]

Fig. 1 Absorption characteristics of electromagnetic
-wave with frequency
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Table 1. Electric numbers of head tissue (900MHz)
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