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Introduzione (1)

La Legge n. 36 si prefigge di:
- assicurare la tutela della salute =) limiti di esposizione a8

- attivare misure di cautela =) valori di attenzione
- minimizzare l'intensita dei campi =) obbiettivi di qualité_i,

‘ A

La normativa italiana ha introdotto valori di attenzmne e
obiettivi di qualita per: 3@“

Elettrodotti a 50 Hz (DPCM 8 luglio 2003 ELF) -%

-Sorgenti fisse con frequenza compresa tra 100 kHz e 300 GH
(DPCM 8 luglio 2003 RF)
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Introduzione (2)
Per altre applicazioni la normativa di riferimento e’ la

Raccomandazione Europea 1999-519-EC, mutuata dalle linee ...
guida dellICNIRP 1998/2010. Lobiettivo dichiarato delle
ICNIRP e’ la limitazione dell’esposizione ai campi x:
magnetici, per fornire una protezione contro effetti con'

a breve termine considerati nocivi per la salute. |
| limiti ICNIRP si suddividono in: fgw—«
-Reference Levels (grandezze ambientali misurabili: E, B, H, S) w

-Basic Restrictions (grandezze fisiche interne al corpo umano,ﬂ,;,
E, S, SAR) *

Se i valori di campo superano i livelli di riferimento,
verificare il ripetto delle restrizioni di base (dosimetra).
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Tecnologie emergenti
Applicazioni in Alta Frequenza g
Sistemi LTE (terminali e SRB)

*Body Area Network (BAN)
‘UWB Radar Imaging

Applicazioni in Bassa/Media Frequenza
*Full/Hybrid Electrical Vehicle (FEV/HEV)
*Inductive applications

- Wireless Power Transfer (WPT)
-therapeutic magnetic mats
- induction heating
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Tecnologie emergenti .

Alta Frequenza

La normativa esistente prevede valori di attenzione e
obiettivi di qualita per gli impianti fissi. |

Dosimetria numerica sufficientemente consolidata e chia
Bassa Frequenza

Inesistenza dei valori di attenzione e degli obiettivi di - ”?h
qualita se non per elettrodotti 4 i

Dosimetria numerica non sufficientemente consolldata e
ambigua

Esistono inoltre standard di prodotto per alcune categor,e
(per es. cellulari, elettrodomestici, lampade,...)
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Wireless Power Transfer
* Trasmissione di energia da un punto N\
ad un altro senza I'uso di fil. _};',/\

: /

« Basato sull’accoppiamento " *
elettromagnetico tra loop risonanti B
* | dispositivi sono accoppiati mediante =
campi magnetici
* || trasferimento di energia avvienein . . o e
campo vicino tra primario e %'—‘ w =
secondario come in un trasformatore * . ¢

* | circuiti primario e secondario sono
posti in risonanza mediante 'ausilio di _
condensatori




Loop

primario
Oscillatore
Loop
secondario Eon
Raddrizzatore i Hﬂﬁ"m(

+ charge pump
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l'oscilloscopio
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Scm 10cm l3em | 20em | 2%cm | 30cm | 35cm | 40cm | 45cm | 50cm

205A | 155A ) 1.32A4 | 1.28A | 1.18A | 10.7A | 0.95A | 0.85A | 0.8A | 0.77A

2.2 T T T T T T T T g ,
Corrente sul secondario in funzione della distanza 3k
y, assiale tra i coil
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r= o oo

—
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Electric vehicle charging by WPT system

4

-Safe, compact and efficient in order to be convenient for customers s
*Power levels : 3 kW to 7 kW residential and garage , >50 kW station

Energy Storage System

Charging
Circuit

A
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Online electric vehicle (OLEV) KAIST

" Power Pick-up |
(Flectric Bus)

o

Power Supply
{Supply Infrastruct

< Mono Type >

440V/60Hz  20kHz

Figure 5: Schematic diagram of SMFIR technology
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Bionic Eye (NICTA)
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Virtual family

Figure 1: Anatomical models (from left to right): Duke, Ella, Thelonious, Ella 3™ month, Ella
7% month, and Ella 9% month).

Table 3: Characteristics of the selected anatomical models

Name Age lyears] Sex  Height [m] Weight kgl BMI [kg/m?|
Duke 3 male 1.74 70 23.1
Ella 2 fornale 1.60 58 27
Thelonlous 6 male 1.17 20 14.2
Ella 3 month 2% fornale 1.60 50 230
Ella 7* month 2% fernale 1.60 61 238
Ella 9** month 2% fernale 1.60 63 246
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Measurement Results &=
B-field measurement of new appliances has been performed

— incident filed evaluation (EN 62233 measurements, et
volume scans) i

— induced field evaluation (generic stove)

reference levels (B-field) for the general public (both I' -
1998 and 2010) are never exceeded at the EN 62233 dis ance il

(i.e., 30 cm) .
— reference levels (specially ICNIRP 1998) couldbe =
exceeded at closer distances ’,?:« ;

basic restrictions (induced current density) for the general .
public are exceeded for some configurations o '
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Jensav ICNIRP 1998 Epns.av ICNIRP 2010 =E ICNdIIiS"Zm ‘ B
dB normalized to 0.049 AR
mA/m?2 dB normalized to 0.022 V/m dB normalized to 0.0017 g
15
+4-10
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ICNIRP 1998/2010 =
Parametri fisici o

-Caratteristiche specifiche (¢, , o) dei tessuti alla
frequenze E.

- Anisotropia delle fibre muscolari e del sistema nervoso  ~

Parametri geometrici ® s
-Standardizzazione modelli corpo umano (HBM) w’”
';;,;"‘2-%."?_2

Calcolo numerico

-Modelli voxel =) staircase
-Approssimazioni utilizzate nelle equazioni (o >> we
-Convergenza 3
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Tahle 4 Basic restrictions for time varyving electric and maenetic fields for frequencies up to 10 GHz. 5
Exposure Frequency range Cutrent density Whole-body Localized SAR Localized SAR. e
characteristics for head and average SAR. (head and trunk) (limbs) ;

trunk (Wke) (Wie) (Wke') :
(@A m)(rms)

Occupational vpto 1 Hz 40 — — —
EXPOSIIE 1-4Hz 40/f — — —
4Hz-11Hz 10 — — —

1-100 kHz 1100 — — —

100 kHz-10 MHz 1100 04 10 20

10 MH=z-10 GHz — 04 10 20

General public upto 1 Hz 3 — — —
EXPOSILE 1-4Hz 8if — — —
4Hz-11Hz 2 — — —

1-100 kHz A7500 — — —

100 kHz—10 WMHz 1300 0.03 2 4

10 MHz-10 GHz — 0.08 2 4

Notes

L f15 the frequency in hertz.

2 Because of elecrical inhomogeneity of the body, current densities should be averaged over a cross-section of | e’ parpendicular to the cwrent

lract

i For frequencies up to 100 kHz, peak cwrrent density values can be obtained by multiplying the rms value by 2 {~1.414), For pulzes of duration

the equivalent frequency to apply in the basic restnctions should be caleulated as = 1/{2r.).

4 or frequencies up to 100 kHz and for pulsed magnetic fialds, the maximum cwrrent depaty asseclated with the pulses can be caleulated from
the nse'fall imes and the maxinnim rate of change of magmetic flux density. The mduced cwrent densify can then be compared with the
appropriate basic restncton.

5. All SAF values are to be averzged over any 6-mmute period.

. Localized 5AR averaging mass 15 any 10 g of contiguows tissue; the maxmum 5AR so obtained should be the value used for the estimahion
of exposure.

7. l"ur}prf:lq;es of duration £, the equivalent frequency to apply in the basic restietions should be caleunlated as f= 12+ ). Addinonally, for pulsed

exposures, n the frequency range 0.3 to 10 GHz and for localized exposure of the head, m erder to It or avoid auditory effects caused by
thermeelashe expansion, an additional basic restriction 15 recommendad. Thas 1= that the 5A should not exceed 10 mI kg for workers and 2
mf kg for the zenerzl public averzged over 10 = fissue.
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Table 2. Basic restrictions for human exposure to time-varying
electric and magnetic fields.

Internal electric field

Exposure charactenistic  Frequency range (Vm
Occupational exposure
CNS tissue of the head |-10 Hz 0.5/
100 Hz-25 Hz 0.05
25 Hz-4iM) Hz 2% 10°°f
400 Hz-3 kHz 0.8
3 kHz-10 MHz 27 % 107
All ussues of head and | Hz=3 kHz 0.8
body 3 kHz-10 MHz 2T 107
General public exposure
CNS tssue of the head |10 Hz 0. 1/F
10 Hz-25 Hz 0.01
25 Hz— 1000 Hz 4% 1074
1000 Hz—-3 kHz 04
3 kHz-10 MHz 1.35 = 1074
All tissues of head and | | He—3 kHz 04 |
body 3 kHz-10 MHz 1.35 % 1074

Note: In the frequency range above 100 kHz, basic restrictions preventing
the adverse effects of RF hearting also need to be considered.

19 aprile 2012

Basic Restrictions: ICNIRP 2010 .

internal electric field strength [V/m]

SAPIENZA

UNIVERSITA DI ROMA

AEIT ey

o WETER
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a5 ot
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* not clear scenario

induced electric field must be averaged. As a practical
compromise, satisfying requirements for a sound biolog-
ical basis and computational constraints, ICNIRP recom-
mends determining the induced electric field as a vector
average of the electric field in a small contiguous tissue
volume 07 2 X 2 X 2mm". Fora specific tissue, the 9o
percentile value of the electric field is the relevant value
to be compared with the basic restriction.

* no specifications on the 99t averaging strategy

» set of selected tissues or non-contiguous (underestimation)
» tissue-specific or contiguous (lab dependent)

EPNS,av EPNS,av,99,non-cont

(V/m)

(V/m)

ICNIRP 2010 .

. S 5 o Y .
SRR Ay =

# 2
measure it. Maximal values in one voxel in a specific "'i"‘v__;"""
tissue are prone to large stair-casing errors associated =

with sharp corners of the cubical voxel. A solution to
obtain more stable peak approximations is based on
choosing for the peak value a value representing the 99"
percentile value of the induced field in a specific tissue.
From the biological point of view however, this is a
somewhat arbitrary choice because the peak value de- 2% :

rr.

EPNS,av,99,cont2

(V/m)

EPNS,av,99,cont1

(V/m)
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Proprieta dielettriche dei tessuti &%

* Incertezza nei parametri dielettici [2]-[3]
e +5-15% (f>1 MHz)
+ 15-25% (f < 1 MHz)

 Diversi ordini di grandezza per la costante dlelett
bassa frequenza

* Incertezza per le conducibilita della pelle [4]-[5]
* Gabriel 0.0002 S/m -Dimbylow 0.1 S/m

[2] Gabriel. S., Lau. R. W., and Gabriel. C, “The dielectric properties of biological tissues: Il. Measurements in the
frequency range 10 Hz to 20 GHz,” PhyS|cs in Medicine and Biology, 41(11):2251(2269), 1996.

[3] C. Gabriel, A. Peyman, and E. Grant, “Electrical conductivity of tissue at frequencies below 1 MHz,” Phys. Med
Biol., vol. 54, pp. 4863-4878, 2009. :
[4] C. Gabriel, “Comments on ’dielectric properties of the skin.” Phys. Med. Biol., vol. 42, no. 8, pp. 1671-1674, ‘
[5] T. Lahtinen, J. Nuutinen, and E. Alanen, “Dielectric properties of the skin,” Phys. Med. Biol., vol. 42, pp. 1471-
1997. 2
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Dielectric properties of tissues @ 50 Hz L
Tissue [S/or-n] &, p Tissue [S/Or-n] & P hN
Aorta 0.2611 8096000 11.59961 ) SARLREY

Bladder 0.2054 481600 153.3984 Fosae

Blood 0.7 5260 47865.12 Lymph 0.5214 1638000 114.4891 x
BloodVessel 0.2611 8096000 11.59961
BodyFluid 1.5 99 5449579
BoneCancellous 0.0807 788900 36.79243 Nail 0.02006 8868
BoneCortical 0.02006 8868 813.6022

Oesophagus 0.5214 1637000

Ovary 0.3214 1634000

Pancreas 0.5214 1638000

Prostate 0.4214 1640000
Cartilage 0.1714 1638000 37.63603 Retina 0.5027 293000

o |SkinDry 0.0002 1136 63.32257
CerebroSpinalFluid 2 109 6599490 p = —
E Smallintestine 0.5215 2032000 92.3076

Colon 0.05454 | 32100000 0.611107 ; 0y
Cornea 0.4214 1642000 92.30564 g o
Duodenum 0.5214 1637000 114.559 Stomach 0.5214 1637000 114.559 ; 3},;”
Dura 0.5005 48370 3721.644 26 5.:,’"
EyeSclera 0.5027 293000 617.0894 Testis 0.4214 1640000 92.41821 ’ Wj

Thymus 0.5214 1638000 114.4891 L ~
GallBladder 0.9 1449 223398.9 Thyroid 0.5214 1638000 114.4891
GallBladderBile 1.4 120 4196176 Tongue 0.2714 1639000 59.55768
Gland 0.5214 1638000 114.4891 Tooth 0.02006 8868 813.6022

Trachea 0.3005 88670 1218.918
Lens 0.3214 1737000 66.55074 VitreousHumor 1.5 99
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Tissue Tissue M H
[S/m] [S/m] AR
Adrenal_giand 0.52142 |Fiypophrsis 0.52142 Table 2. Conductivity values of organs at 50 Hz. SEoE i
Artery 0.70000 |Hypothalamus 0.52142 Conductivity (S m‘l} :
Bladder 0.20537 [Intervertebral_disc 0.17143
Blood_vessel 0.70000 _[Kidney_cortex 0.08924 g 009" Kidney
Bone 0.020055 |Kidney medulla 0.08924 Bile 140 Liver
Brain_grey_matter | 0.075258 |Large_intestine 0.05454 (Bladder 021 Lung
Brain_white_matte Large_ntestine_lum | 0.23329 Blood 070 [Muscle
r 0.053274 |-\ nx 0.17143 Bone cortical 0.02  Oesophagus
Bronchi 0.26115 | iver 0.03668 Bone trabecular 0.07 Ovaries/fallopian
Bronchi_lumen 0.00000 [/ /e 0.13694 Brain(grey matter) 0.1 | Pancreas
Cartilage 0.17143 [\ = oo 0.020055 Brain{white matter)  0.06  Prostate
Cerebellum 0.095258 |\1-row red 0.001649 Breast 0.06 | Skin
Cerebrospinal_fluid| 2.00000 Medulla_oblongata | 0.064266 Cartilage(nose) 0.18  Spinal cord
Commissura_anter | 0.053274 [, -~ 0.17143 Csf 200 Spleen
Commissura_post | 0.053274 [yn.or oo 0.064266 Duodenum 1.09  Stomach
Connective_tissue | 0.14466 |, 0.000427 Eye humour 1.50  Stomach contents
Cornea 0.42140 [ 0.23329 Eye lens 0.26  Tendon
Diaphragm 0.23329 |nerve 0.0274 Eye sclera/retina 05  Testis
Epididymis 0.52142 |5, hcreas 0.52142 Fat 0.04  Thymus
Esophagus 0.52142 [5-o - 0.020055 | Gall bladder 0.90] Thyroid
Esophagus_lumen | 0.000427 [, - 0.70000 Heart muscle 0.08  Urine
Eye_Sclera 0.50270 |pinealbody 0.52142 Intestine large L 120 Uterus
Eye_lens 032143 [, o 0.064266 Intestine large U .28 Vagina
Eye_vitreous_hum | 1.50000 [5. co:o 0.42142 Intestine small 1.09
Fat 0.019555 SAT 0.019555
Gallbladder 1.40000 Skin 0.0004
Heart_lumen 0.70000 _[gy 0.020055 Ogin = 0.0004 - 0.1 S/m
Heart_muscle 0.082729 l5mall Intestine 0.52151

Hippocampus 0.075258
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Virtual Population

HBM ottenuto da
immagini MRI personali
tramite segmentazione
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Conclusioni

La normativa esistente e’ cautelativa rispetto a possibili"effetti
a lungo termine solo per gli elettrodotti e per gli |mp|ant| f|s
per telecomunicazioni. :

Nuove tecnologie si stanno rapidamente afferma,;;
potranno creare nell’ambiente intensi campi magk
variabili nel tempo.

La valutazione delle grandezze dosimetriche attraverso 3{“““
I'ausilio di tecniche numeriche non e’ ancora ben consolldatgx
(modelli fisici da perfezionare, ambiguita’ introdotte dal
guida ICNIRP 2010, complessita’ di calcolo , modelli HBM —_—
standardizzati). T
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PN )y Organization

FPRESS RELEASE
N® 208

<41 May 2011

IARC CLASSIFIES RADIOFREQUENCY ELECTROMAGNETIC FIELDS AS
POSSIBELY CARCINOGENIC TO HUMANS %

Lyon, France, May 31, 2011 -- The WHO/International Agency for Research on Cancer (IARC) has

classified radiofrequency electromagnetic fields as possibly carcinogenic to humans (Group 2B),

based on an increased risk for glioma, a malignant type of brain cancerl, associated with ¢

wireless phone use.
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1. These diagrams show different single- and

15 kHz Frequency Frequency
OFDMA SC-FDMA . :
ST o O s e multiple-antenna techniques.

one OFDMA symbol period 1/N SC-FOMA symbol periods
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Insieme di tecniche che permettono I'incremento
della capacita di canale. Prevedono: |

e ['utilizzo di piu canali contemporaneamentf
e tecniche per I'incremento del rapporto SN :'-
Realizzazione:
* tecniche di diversita
* beam forming

e spatial multiplexing




Space -

TECNICHE DI DIVERSITA’:
A0 A1 o . s .
Th Combinazione di diversita in spazio e nel
0 1 tempo.
t+T [-S,* |S,* * AO e Al: antenne in diversita spaziale
* T e t+T: diversita nel tempo
Desired Interfering
BEAM FORMING:
/ Sagomatura del diagramma di radiazione
(beam forming) delle antenne in modo da
va diminuire le interferenze ed incrementare |l
i Y ’ SNR
Multi-element Multi-element
Transmitter Receiver
TR A——  — + Y™ SPATIAL MULTIPLEXING:
Mg e Utilizzo di N canali in parallelo. Incrementa di N
T el et o volte la capacita del canale. N dipende dalle
E :7 ............................................... - p‘/ E CaratteriStIChe del mezzo trasm|SS|VO

- multiple parallel channels



Convegno
ISPRA Stato dell’arte della normativa ambientale sui SAPIENZA AEIT o

Istituto Superiore per la Protezione

X2 TS campi elettromagnetici 19 aprile 2012

L diRomanini 4
wCorr adoelCA
‘ =,

Wiy Palazzoldefia®
Ragione sy 9=

AR R i

\“;i L\ § ; ‘ ) 7 ‘. ' C;H(h(}fc‘}" h! L %
y m . b i L >

| ROSaIGrand cm

lniO]EI/\_

OVIa.Dogana

;addas

o

Adecco ltaliats

La Ve‘(‘tl:i;/
iaiSAS Dij
!
otari &' Cy~ - -mro

%H wan’o




Convegno

Istituto Superiore per la Protezione UNIVERSITA DI ROMA

" elaRicerca Ambientale campi elettromagnetici 19 aprile 2012

Distribuzione del campo elettrico il S

ISPRA Stato dell’arte della normativa ambientale sui SAPIENZA

SO — W
AN- - Frequenza: 800 MHz

S  Potenza: 40W ..

Field Strength » Altezza dal:s
[dB pV/m] metri

514400 514600 514800 515000
il Ml il il S T N il ol SN SN N bt Wil

5035200

5035000

90.00

80.00 | Elettrico: 1
— 70.00 |suolo

PERISEAL (W "
"H \

—  60.00 %«
s ! ~ L

S 2 £ P

=} o} < ] 3
.
‘

5034800

— 50.00

5034600

40.00
T I|||:: 30.00
g] 20.00
E{ 10.00

-

[ "siqaoo’ " " sideon’  © ' 'siqeoe’ ' ' sispog’ | ' 'sis00




Convegno
ISPRA Stato dell’arte della normativa ambientale sui SAPIENZA reoemang

Istituto Superiore per la Protezione

S o R A campi elettromagnetici 19 aprile 2012

Distribuzione del campo elettrico . =

ITALIANA d

UNIVERSITA DI ROMA

[, . 300 , 314000 , |, 314p00  , 375000 | | 375500  , ST6000

* Frequenza: banda 3-6
— * Potenza: 20W
ANV« pltezza dal suolo: 33 metri
| * Altezza dall’edificio: 8 metti
<", * Rilievo Campo Elettrict

[ =« metri dal suolo

Antenna 1

5p3§500 |

80.00
- 70.00
- 60.00

- 50.00

B s i 18 M. ki
[, p13P00 , , 734000, , pISPO0 | 16000, | P00, | |

Antenna 3

[, , 3007 | ST4p00 | | 314500 | | STSP07 | | 3T5500 | 376000

[T doskeds " doo!éads‘ "dockeds T T dookeds T T doskeds T doobsd;" " doskeds

[ | S03§500 , | 5P3§000 , , 5p39500 , | 5035000, | 5P§5Q0 | | 5P30GD ,

—r — _ _

2 s N J L

2 e

 § 15 £ 1 :

'l [ i 1 i -

Bl S g s | AN

[=] W = - ‘C‘}‘

£] g =1 1=

g : 7 [ ‘

g F [T 7 " 513500 " 7 sidood " T Si450d T T Sigu0d ' T Sidsab | ' sigbod | 41 3

R lin rieia strengen B F Field Strength

o

g G| | [dBuv/m] 81 E [dB pv/m]

o - 2 ]

A i el E

1 + 90.00 l i 90.00

& e 80.00 1 r 80.00

a1 B 8] E

gl 1 ~-  70.00 & i — 7000

- |- =3 [=1

13 L - 60.00 m - - 60.00

o m

&l It - 50.00 18 F — 50,00

&l g g &

by i | - 4000 S 2| | 000
2

N fn ‘ 30.00 e ‘ 30.00

= 12 L

= & ~ 20,00 L ~  20.00

Eal B =t Len

1 + 10.00 g] K 10.00

J L o 5

Gk o 0.00 &l g 000

gl I 1 -

e = :

e 8 1 -

[T " 513500 " " sidood " T Si4506 ' ' Sigbod | ' si9500 | ' sigood " " Sided " Sidbod | Sishoo | ' Sigoon | Sigbed ]




Convegno

ISPRA . Stato dell'arte della normativa ambientale sui SAPIENZA AEIT
campi elettromagnetici 19 aprile 2012 o

Distribuzione del campo elettrico

Antenna 1 vy | : R ;eLdSt,en;;h + Potenza: 20W :
| & ' - wx |+ Altezza dal suolo: 33 mé‘tff{ "
[ oo | o Altezza da// ed:ﬁc:o

| * Rilievo Campo-
- =0 | metri dal suol

Antenna 3

Field Strength 3 4 ‘; Field Strength
[dB pV/m] - \ [dB pV/m]

90.00 : i q ] 90.00
80.00

70.00
60.00
50.00
40.00
30.00
20.00
10.00

0.00




Convegno

ISPRA . Stato dell'arte della normativa ambientale sui SAPIENZA
campi elettromagnetici 19 aprile 2012 S
[ ) [ ) f‘\,
Terminali LTE ' il

Mimo antenna

S.{E. \'-ﬂ].ll.‘! CI‘E ii‘E‘E‘EI‘EIII I:l.ﬂd.‘EE
' L4
3 b ——GSH(300)
- ~ —=—G5H(1800)
s . T~ CouA
. u-s S WCDMA
= To— ——TD-5CDUA (1300
e l:l.* - ' SR
= e Jp— ——TD-5CTMA C2000) N
0.2 L —— —~—LIE ] ek
0 . , 3
Model A Model B Uadel C
different models




Convegno -
ISPRA Stato dell’arte della normativa ambientale sui SAPIENZA

Istituto Superiore per la Protezione

¢ la Ricerca Ambientae campi elettromagnetici 19 aprile 2012

UNIVERSITA DI ROMA

3 Sl sk s . A
-~ L ' ‘fx 2 RN e .
. " SO0 {
4 T
2
B A
v!' b
U ; 7 e
0. - 4 ; 7 A3
kw
- -
1
D
v
¥

ECG

Glucose Monitor

® On-body Wireless Sensor ® In-body Wireless

1*5 }



Convegno

ISPRA

FEDERAZIONH
ITALIANA d

i X e Stato dell'arte della normativa ambientale sui AEIT
AL campi elettromagnetici 19 aprile 2012 e

6 mm« Biocompatible
# silicon case

Feeder

s,, [dB]

38 mm

-30 - Free-space

— On-body
m 40 . r r r IP-bOdy r
Antenna UWB 0 2 4 6 8 10

Frequency [GHz]



Convegno

ISPRA Stato dell'arte della normativa ambientale sui SAPIENZA AEIT oo

ITALIANA d

Istituto Superiore per la Protezione

2 LT campi elettromagnetici 19 aprile 2012

UNIVERSITA DI ROMA

[4E]

VHP model CAD model SAM model 70 60 -50 -40 -30 -20 -10 O

V. De Santis, M. Feliziani, and F. Maradei, "Safety assessment of UWB radio systems for body area |
network by the FD?TD method," TEEE Transactions on Magnetics.
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Microwave Tomography

.’f

Antenna Array during
Patient Exam

(A) Microwave illumination tank; (B) Antenna motion
actuator; (C) the coupling medium reservoir;
(D) Patient examination table; and (E) Electronics cart

Slides courtesy of P. Meaney, Dartmouth College  scHuLicH :@;
hool of Engineering e 42/ 4




Microwave Radar Imaging

« Radar Based Technique
« Sensor UWB antenna

TSAR Pulse




Safety Assessment

SAR at 1 GHz SAR at 5 GHz

SAR at 10 GHz SAR at 15 GHz

|

V. De Santis, J. M. Sill, J. Bourquie, and E. C. Fear, "Safety assessment of of Ultra-wideband Antennas for
Microwave Breast Imaging,” Bioelectromagnetics.
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Safety Assessment

SA in dB normalized to 0.049802 J/kg
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