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/ dispersion, hétérogéneité => e X,y,z), eau

température + hydrodynamique => e(T"x,y,z), athermique

charge d’espace => jons, accumulation

éléments localisés, multi-échelle => cible, membrane

modélisation multiphysique appliguée a la biologie
entre Maxwell macroscopique et Dynamique Moléculair e

microdosimétrie
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Tube a essai dans une cavité cylindrique

Solution biologique (2.45 GHz, 37C)
e=75;s=285S/m; r =1000 kg/m?3

volume=5mL=>5¢g

Estimation du DAS , systeme adapté

DAS => 1W for 5g => 200 W/kg —

Distribution du champ E et DAS dans le tube a essai  ??

Simulation
FDTD (1 x 1 x1 mm)

Excitation : guide d’onde rectangulaire
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Champ E, [ normalisé]
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Publication : Cueille M., et al « Development of a Numerical Model connecting Electr ~ omagnetism, Thermal and Hydrodynamics in order toa  nalyse in vitro Exposure System », (2008) Annals of Telecoms, 63, pp.17-28
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e(w,T°,x,y,z)
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Publication : Cueille M., et al « Development of a Numerical Model connecting Electr ~ omagnetism, Thermal and Hydrodynamics in order toa  nalyse in vitro Exposure System », (2008) Annals of Telecoms, 63, pp.17-28
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/0
e(w,T°,x, Y, z)
0 1/ 2
E+ (v.grad)T = D,DT +i
1t r..C.

conduction convection
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Publication : Cueille M., et al « Development of a Numerical Model connecting Electr

omagnetism, Thermal and Hydrodynamics in order toa  nalyse in vitro Exposure System », (2008) Annals of Telecoms, 63, pp.17-28
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/0 ANR : Multipass

1

T
Publications : P. Leveque, A. Reineix, and B. Jecko, "Modeling of  dielectric losses in microstrip patch antennas - app lication of fdtd method," (1992) Electronics Letter s, 28, pp. 539-541.
Melon C., et al « Frequency dependent finite-differe  nce-time-domain [(FD)2TD] formulation applied to fe  rrite material » (1994) Microwave & Optical Techn. Le tters., 7, pp. 577-579

Cirs m gé‘iﬂ’ier{fgée‘;s] 9-10 nov 2009 - Dosim étrie et interactions des ondes  électromagn étiques avec le vivant 9




Electric field @ 600 MHz
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Collaborations : IGR (Villejuif),

& ) AMPERE (Lyon), IPBS (Toulouse)
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Publication : Vergne B., et al, « 30 kHz Monocycle Generator using  Linear Photoconductive Switches and a Microchip Las er ».(2008) IEEE Photonics Technology Letters, 20(21 -24), pp. 3132-2134
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v=Ve E_/E. € [10, 1000]
7 ==\
\. /

V=0

A uniform E field (V/m) is induced!

Non-uniform E field |

—div ((H + “%) grad(V)) = 0.
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