\gm nrl( "!-Pph":a“ﬂns

. 1992.

den
Cisco Documentation
3] John Wiley: Oliver C. Access Companion’ ,CR*C

An Internet
Networks and Services: : Third Edition.  Me(
(4] Gerd Keiser, “Optical FIbet Communications”, 5

*ﬂ{}{} . i $ s -'1
ications”, Third Edition. Prentice Hall. &
[5] Warren Hioki, “Telecommunl

(6] Andrew S. Tanenbaum, “Computer Networks”, Third Edition. >re ﬂ
B 'l |'1.|-
[7] . V. Drake, ‘A Review of the Four Major SONET/SDH Rings”, IEEE,

b 15_.
973884, Geneva, 23-26, May. 1993. e F,._;,,
uderson, K. Y. Eng, “A k T
/81 M. Veeraraghuvan, H. Lee, L A
" Comparison of Optical Metro Ring Architectures’, paper. 2000.

[9] Matthew G. Naugles, [llustrated TCP/IP, John Wiley &Sons, Iﬂfm

110] Oliver C. Ibe, Remote Access Networks and Services: A L
" Companion, John Wiley & Sons, Inc., 1999. R

(1] Cisco Systems “Dynamic Packet Transport Technology '_ e
White Paper. 2000. § RS
112] Joulio Moyano, Salatoe Spadao, Buno Bostica, and Josep
“Performance Evaluation of the Spatial Reuse Protocol faumss 1 & nr exposure ra
fa) used in DPT Networks, 2000.

(13] Cisco Systems, “Dynamic Packet Transport _ﬂ A |
ApplicationsOverview” http://www.cisco.com/warp fpubhcfccfsis
d/opt/dpt/dpta-wp.htm. il 3

i
o i

(14] Dominic Schupke, “The Spatial Reuse Protocol (SRP)”, N v*'*'--'r-:.-ﬂ

technology, paper, Sep. 3, 2001. 3o

(15] hetp//www._cisco.com, “Spatial Reuse Protocol: A Ring Basad
MAC protocol™, 2000.

[16] Y. C Ching and H. S. Say, “SONET Implementation”, m
Magazine, Vol. 31,n0. 9, pp. 34-40, Sept. 1993, i

' |_:I h

[17] L Haque, W. Kremer, and K. Raych and hun, “Self--1 alin

S:’Tlﬂhl'ﬂﬂﬂuﬂ Eﬂﬂrunmmtn i
Pass, 1996 Ed. C. A. Siller and M. | ;,a...

L8] R. Ballart, Y-Ching, «
IEEE Press, 1996

Abstract

mmmmm

reasunabbr

conditions.

W

'u'

?l
i-
R
|"
I
l'

“.-
i

1,+i"'

mteractmn

mteractmn
etc., that !n

dEVlEII!S. Spe D ~ ie

i* -'*._r
"h

SONET: Now's it Ed. C. A. Siller and M. raf

[19] "gﬂ;ﬂﬂﬂl‘aghavan, H. Lee, J. Anderson, K. Y. Eng”, A D
parison of Optical Metro Ring Architectures”, paper ML

. _-"

}'..I 5
-

limits and hes ,




AMD FRHFAGATIGN IN SOME RE
vel of EM energy. According to

. most acceptable would be the w
The recﬂmmemﬁm

kﬂTﬂlmd le

from the hase Stﬂtlﬂﬂs

 radiated
gl v of stable wireless ommuntc&tl

mise the realization

to not compro A

time to reduce the poic

f a characte
standards. Description ©
range of practical applications in various conditions including u

odeling with simplified scenarios is usually applied. | | {

ntial health risk by ensuring adherence to nt -“_, oy
- of EM field propagation in &t

computer m

2. APPROACH
As The Method of Auxiliary Sources (MAS) [2, 6] as a mather

solving current EM problem has been applied in the example dcscnhed'

In the diffraction problems involving cavities with apertures MAS mas be

atilized. As it usually deals with continues boundaries it was pmpﬂsed
to the incomplete surface of cavities which 1s completed by the i uu AT
covering the apertures. One such continue boundary surface has heen g e. :.s::n U

‘F-i }.

whole areas is divided into ineer and outer domain and a two auxﬂlary
introduced on both domain as it usually the case in using MAS for snhd homog
objects. Therefore, the two sets of Auxiliary Sources (AS) are placed ﬂﬂ
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surfaces, | in inside and lout outside as shown in Figure 1a. The inner 2 S
n represent the field outside of the cavity and on the boundary |, whﬂnr ds

located on surface | out represent the field inside the cavity. r: i
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The Boundary condition for the perfectly conducting surface is t w’*"' )
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inside and outside surface of the cavity. Thus the tangential compon nts of
electric field is enforced to be must be zero. ‘”’ e ad Jp - are
S inside the dielectric scatt
E;f-E{F—E}-E“(F}l=u

L ' o outer media.
»~ 15 the radius vector of the n-th source, 7 is the radius '1'55': € p

observation 7.
7<l. On the imaginary surface the continuity of th"r- ot
magnetic and electric fields is enforced. |
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3. NUMERICAL RESULTS

3.1. Field distribution in some scenarios.
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In this part we present some numerical results related to the behavior nf e

characteristics of open metallic objects with a cavity.
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b. Resonance curves for different geometry
type near the first resonance

Figure 2b.

ey

Figure 3. Resonance field distribution

B resonant pm ._: '.:."-;:
Figure 4. The induced inner (left) and outer (right) “ VRN

currents several times ir ‘;

. size, plac
In Figure 4 the induced current distribution on the metallic surfaces af 2'3""'3’--"?--3' -
the resonant frequency of 174 MHz is shown. The detail investigations have :
that the current distribution inside the cavity has a standing wave nature v H

with Z polariz
the outer surface is similar to 2 traveling wave, At the same time,

windows and doo: r
electric field in some points inside the cavity could be much higher then. kg

unknowns is 14(

traveling wave. These phenomenon arises especially at higher order reso
are related to higher Q-factor.
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ar field distribution at reson: ance frequency 1S presented in Figure 8. In ca
Near | 15t

'n perfect conducting Structurc at the resonance freque;
. P

e field distribution _¢
’ Bt .4 As it is shown in the figure, wave does not reach the bz ,
. 10 MHz 1s presenied. As o 1-
e b) inside the room at the approximately same resor

¢ £15 MH7 a standing wave appears. The higher field values app'
L S R s N RS R N

. . orih e facing the incident wave Source. In case c) at the sam

\icture is approximately the same. The only difference is that amp

E} d}

lecreased and its peak is slightly shifted. The larger de Figure 8. Field distribution. a) closed room; bjroom with one window: ¢)room with

two windows; d)room with two windows and door
location of resonant pE&l{S changes shghﬂy b}‘ addir

he room. At the same time, as it could be predicted ﬁ-om s
ydow openings decreases the Q-factor of this structure." |

uslv related to more energy leakage through larger openings, therefore at ou :

3.2. Human Exposure
If the interests are in investigation of complex problem: Assessment of Average
\lthough the modeling of this problem was based on room models % i{ P Human Exposure to RF Energy in Some Realistic Scenarios —then we need to know
he limited accuracy of fulfilling the boundary conditions may be inte H* the EM field distribution, SAR, total absorbed EM energy and temperature rise inside
the human for several realistic scenarios. For human model was chosen 2
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tive field inside the room is less intensive.
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v 1o admit EM waves (the higher is residual the bigger is cueﬁ

LS. TOPRTERA ) & *-'r' . 6 model wi m’l *;sm‘ ﬂ.‘h“mm
‘dfitiance), that can represent the properties of concrete blocks Withimst homogeneous human “mummy™ with !

l model has permittivity and conductivity, which correspond to the average of human
4 tissues.

Most actual scenario is the case when human model is located in the m NIJ'I
the main accent of researches was placed on human. Field distribution for frequency

S00MHz is shown on Figure 9.
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Figure 9. Field distribution in the mnm with human model inside. Room dim _;- |
24x22x 1.5m’, window: 1.10x1 25m? et

[

Very high difference of the power density distribution and its vanﬂuﬂn
inside the rooms. SAR and power density distributions inside the huma
should eventually be consider within this scenario. Below (See F1 "

cumparisan of SAR is presented. A left pir:.ture illustrates SAR di

mummy to the room, just as field’s peak amplitude in the room is hlghEI h ﬁ;

without room. Temperature rise has the same character (Figure 11). : .4' i
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Next following results are dedicated to several outdoors scenarios. TJ& LI

fixed geometry of the mountain, two different locations of the exr:Itﬂtiﬂn Eﬁ

considered: When CBS is far away and ;
considered as a plain wave (Figure 12a).
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of very low power exist.
owing case is a wall located in YZ plane (See Figure

The foll )
T
of incident field is an elementary dipole with Z polarization lﬂCﬂ’f e,i;
wall has a square form and is placed on PEC ground. Field d.ism ar
in Figure 13. In case a) the source position is not far from th& 1. In ¢ " The frequenc -':-'-ft'
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This is due to the relatively high conductivity of the tissues, ¥
penetration of the field inside the body. Wavelength inside the budy 1_' ; 1a
less than in free space. Besides, in this standing wave condition the field
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hicher than in traveling wave case. It means that exposure in the pre: ented

wave scenario is higher than in traveling wave example.

4. CONCLUSION

taking place indoors and outdoors, the investigation of possible impact of t

field on human during exposure and satisfaction of the safety and sani .~

Paper summarizes the acquisition of expert knowledge within the mam a-m neip! Cﬂmpun . é’
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