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Simulating of BCC Response to Terahertz Waves Based on Double Debye
Model

HamidReza Mirzapour®, Fatemeh Shahi*? , Reza Kheradmand?, Vahid SiahPoush!

1 Research Institute for Applied Physics and Astronomy, University of Tabriz, Tabriz
2 Department of Physics, University of Tabriz, Tabriz

Abstract- Terahertz imaging provided a good contrast between skin cancer (basal cell carcinoma BCC) and healthy tissue
owing to the high water content and strong absorption of cancer tissue at THz frequencies. By this method we can
approximately diagnose skin cancer tissues. In this letter, the healthy skin and BCC were modeled as Double Debye
dispersive media and the model was incorporated into the FDTD method to simulate the propagation of a THz pulse.
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1 Basal Cell Carcinoma

* Positron Emission Tomography
* Magnetic Resonance Imaging

* Epidermis

s Dermis

¢ Subcutaneous tissue

7 Finite-Difference Time-Domain

ol e WWW.OPSEIT oKsg ;0 09 (g yiwd 4o byl ab allae


http://opsi.ir/article-1-1161-en.html

[ Downloaded from opsi.ir on 2025-12-08 ]

VYA poge VEY

n+1 o ) ‘
o s 1S5 AL GBS S o L sl sbe Jpe st
DV esls pualys alal, 5l o 0

T1+7o +1—a)21'12'2 T1+ 7o _1—0)22'11'2

Dn+1_ Dn
( At 2 ) ( At 2 )
ToExp T ERTY —T2EQ +T1E 500—112'2602500 n+1
=( + )E
At 2
(T2€w+€OOT2—T2€2 +7162 €OO—T1T2Q)2€OO)En
At 2
4D
b aelgs e pj Oygeh B D Sl b cplplo
E™ —cu.E"+cv.D" —cw.D" )
:[\]QT a8
ToExp T ELTY —T2EQ +T1E7 EOO—Tsza)zSOO
( At - 2 :
CU = 5
(7.'2800 +EWTY) —To&Ep +T1&2 + Ep —T1T20 800)
At 2
Q)]
T1+7> 1—0)22'12'2
( At i 2 )
CV = 5
(7.'2800 +ELT) —ToE +T1E7 . Ep —T1T20 800)
At 2
O
2
(rl +7; l-w 2'11'2)
(72800 +ELT) —TEp +T1&7 4 Ep —T1T20 800)
At 2
(QR)!

& Sl Shog Jsho S ol 0390 cnl 5o addllas 3,50 o
o Jels g 00g 100x100M slal @ o] zhoaw colus

e bl Jlacl slyy a5 250im glas | BCC ol
6"‘*’&*" rolf Sl 00 oolaiwl A)}A u..\> (}“9) )1 PML
5 WAL b o5 5 cal AX=AY=AZ =5 =6um

asboe t=001ps  plplocass Gos cAtsi@l)
3

Loowsll ol Jole 4 ond oul 5,9 Aeis
ol 00 00,91 ¥ IS y0 )] ko a5 0099 1.OTHZ uilS' )3

* Mur Absorption
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* Specific Absorption Rate
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