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In this paper, the reflected THz radiation from the healthy skin and skin affected by cancer was 
analyzed. For that purpose, finite difference time domain (FDTD) method for electromagnetic 
wave propagation was adjusted and applied to simulate THz radiation propagation according to 
the human skin. Here, radiation from 0.1 to 1 THz was considered. Multi-layer skin model was 
applied with given electric parameters for each skin layer. The parameters used were conductivity 
and dielectric constant. The values of parameters depend on frequency and highly depend on 
whether the skin is healthy or not. 

It was found that the intensity of reflected radiation from the cancerous skin is greater than the 
intensity of reflected radiation from the healthy skin, and that the difference between these two 
intensities increases with increasing frequency. It was also obtained that the distribution of reflect-
ed radiation is similar to the distribution of incident radiation, while absorption of transmitted ra-
diation is very small. These results obtained within this paper are significant because they indicate 
that the reflected radiation from the skin could be used for skin cancer diagnostics. 

Keywords: skin, terahertz radiation, cancer, FDTD method. 

1. Introduction 

The human organ with the largest mass, 15% of the total human body, and the largest 
surface (1.8 m2) is the skin. The depth of the skin is from 0.2 up to 4 mm. The skin 
consists of three layers: the epidermis, the dermis, and the hypodermis [1-3]. 

The epidermis is the outer layer of the skin, which can be further divided into 
sub-layers (from the surface to the inside of the body): stratum corneum, stratum 
granulosum, stratum spinosum, and stratum basale. The epidermis is a semi-permeable 
membrane. Its functions serve to protect the body from the external environment. It 
contributes to the maintenance of  moisture in the body and continuously creates new 
skin cells. The dermis, located below the epidermis, is the thickest layer of the skin. 
Its components are collagen, elastic fibers, and extrafibrillar matrix. The main func-
tions of the dermis are to regulate body temperature and supply the epidermis with 
nutrients. It contains nerve receptors for touch and pain. The hypodermis is the deep-
est inner layer of the skin, which is made up of fat cells, connective tissue, and blood 
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vessels. Among other things, the hypodermis protects the body from external shocks, 
connects the skin with muscles and bones, and plays a role in body temperature regu-
lation [4-8]. 

Many papers have been published on the structure and properties of the skin using 
non-ionizing radiation with a frequency of several GHz and THz, which has led to 
the development of various methods for the diagnostics and treatment of skin dis-
eases [9-14]. The skin with malignant tissue contains a different percentage of water 
compared to the healthy skin [9] and, as a consequence, the value of permittivity is 
different [10]. Similar results were obtained in [11] where the degree of skin hydration 
and human skin reflectance were investigated, using frequencies from 80 to 100 GHz. 
In the paper [12], the authors used a radiometer with a central frequency of 90 GHz 
and a bandwidth of 20 GHz to measure the skin reflectance for the cases of healthy 
and diseased skin. They showed that there were significant differences in the reflec-
tance of  the skin between healthy and diseased parts of the skin, and they indicated the 
potential of using radiometry for the non-contact diagnostics of skin diseases. The au-
thors of the paper [9] used a simple half-space electromagnetic model to measure (us-
ing a 95 GHz radiometer) and perform simulations (in the range from 30 to 100 GHz, 
for several different skin water contents: 50% – dry, 75% – normal healthy, 95% – skin 
with malignant lesions) to determine the emissivity of the skin. They showed that the 
emissivity of the skin increases with increasing frequency and with decreasing water 
content in the skin. In addition to the reflected waves, transmitted ones are investigated 
in papers [13,14], where SAR was calculated for the frequency of up to 60 GHz. It 
was concluded in these papers that the largest values of energy radiation are absorbed 
in the epidermis. This confirmed that radiometry could be used as a non-contact method 
for diagnosing and monitoring skin diseases. 

Several non-invasive methods have been developed for the diagnosis of skin can-
cer, such as optical coherence tomography, Raman spectroscopy, dermoscopy, ultra-
sound, etc. Optical coherence tomography (OCT) method works on the principle of 
interference (Michelson interferometry) infrared light. Namely, the source emits light 
that is split into two parts. One part of the light is directed to the skin, and the other 
part to the reference mirror. The light reflected from the skin is combined with the light 
reflected from the reference mirror forming an interference pattern that is detected and 
based on that an image of the internal structure is formed. The OCT method provides 
high-resolution images of  structure superficial layers of the skin in vivo in real-time, 
and it can be used up to 1 to 2 mm depth with a resolution between 3 and 15 μm. 
The disadvantages of this method are that it is not able to examine the deeper layers of 
the skin in detail, insufficient accuracy in early detection of cancer, and that OCT de-
vices can be expensive. Raman spectroscopy is a method of analysis which provides 
detailed information about chemical structure, phase, polymorphism and molecular 
interactions within the sample. In this method, monochromatic laser radiation (visible, 
or near infrared/UV radiation) of high intensity is directed towards the sample (tissue), 
whereby the molecules of the sample scatter that radiation. Almost all scattered radi-
ation has the same wavelength as the incident laser radiation and no information can 
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be obtained from it, however a very small part of the scattered radiation has a different 
wavelength than the incident radiation depending on the chemical structure of the sam-
ple (Raman scattering). A Raman spectrum contains a number of  peaks, showing the 
intensity and wavelength position of the Raman scattered light, and each Raman spec-
trum is mostly different for different samples, so by comparing it with the data from 
the database, can determine which sample (molecule) is irradiated. Raman spectroscopy 
enables real-time analysis, whereby different types of cancer and other skin diseases 
can be distinguished, however, the spectra are complex, so the analysis can be com-
plicated, and requires expensive devices, also the samples can be overheated due to 
the high intensity of the laser radiation. Dermoscopy is very suitable for distinguishing 
melanoma cells from BCC (Basal cell carcinoma) and SCC (Squamous cell carcinoma) 
with a high level of accuracy, however, it requires high-resolution cameras and highly 
trained personnel. Ultrasound is a painless method that is well tolerated by patients, 
can provide high-resolution visualization, and can be used to determine the depth of 
melanoma, but it is expensive equipment and requires experienced operators [15-18]. 

Several papers were published with application of THz radiation for investigation 
of skin characteristics [19-22]. Authors obtained that the electrical parameters of 
healthy and diseased skin differ significantly [19,21,23,24], whereby cancerous skin 
has higher values of relative electric constant and conductivity compared to healthy 
skin, at the same frequency [24,25]. In the paper [26], the authors used the FDTD meth-
od to simulate the passage of 0.45 THz radiation and concluded that, in the thin skin, 
the greatest amount of  energy is absorbed in the first layer of the stratum spinosum. 
They also showed that the surface layer of the skin affects the reflection of radiation. 
In all these papers reflected radiation was used for determination of characteristics of 
the skin. 

The goal of our work is by applying FDTD method examine how the distribution 
of reflected radiation changes with the change in the electrical parameters of the skin, 
and how it can be applied for determination is it skin healthy or not. In addition to elec-
trical parameters, we will also take into account radiation conditions, geometry and 
frequency, and based on these parameters, we will evaluate the most optimal conditions 
that can be used in diagnostics. 

2. Simulation of  THz radiation on the skin with FDTD method 

FDTD method [27-30] for the numerical simulation of propagation of electromag-

t 

netic (EM) waves is based on Maxwell’s equations in differential form 

– σ H – μ --
----H-----m t 

=   E (1) 

E
σ E + ε ----------- =   H (2) 

Here, E is the vector of the electric field, H is the vector of the magnetic field, μ and 
ε are magnetic permeability and electric permittivity, respectively, while σ is the elec-
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tric conductivity of media and σm = 0 is magnetic conductivity. Propagation of the 
electric and magnetic field could be considered in two dimensions (2D), for example, 
a xy-plane in the Cartesian coordinate system. In this paper, transversal electric (TE) 
wave, where the electric field vector is normal to the xOy plane, was considered, using 
the sinusoidal wave source.

 The TE mode sets up the electric field transverse to the direction of wave propa-
gation, directed toward the z-axis. In this mode, three components of the EM field are 
considered, one component of  the electric and two components of  the magnetic field 
(Hx , Hy , E ). Other components of the EM field are equal to zero. This correspondsz 
to the S-polarization of THz radiation. The set of Eqs. (1) and (2) in scalar form becomes 

Hx Ez–μ ------------- = ----------- (3)
t y 

 H  E 
μ ----------

y--- = -----------z (4)
t  x 

E H Hz y xσ E + ε ------------ = ------------- – ------------- (5)z t x y 

The first and second equations give the derivation of the magnetic field over time, be-
ing proportional to the derivation of the electric field over spatial coordinates. Con-
versely, the third equation gives the derivation of the electric field over time, being 
proportional to the derivation of the magnetic field over spatial coordinates. These 
equations can be transformed in finite difference notation introducing a time and space 
grid. In discretized form, Eqs. (3)–(5) take the form [30] 

q + ----1- q – ----1- Δ t q q
H 2 m n = H 2 m n – --------------- E m n + 1 – E m n (6)   x x z zμ Δy   

q + ----1- q – ---1- Δ t q q
H y 

2 m n = H y 
2 m n + --

μ 
--
Δ
--

x 
-- E z m + 1  – E z m n (7)  -- -- -- -  n  

σΔ t1 – -----------
q + 1 2ε q

E m n  -- -- -- -- -- -- --- E    = -- -- -- -- -- -- m nz zσΔ t1 + -----------
2ε 

1 Δ t  q + ----1- q + ---1-  
---- -- -- -- -- -- - -- -- -- H 2   – 2 m  n+ -- -- -- -- -- -- -- --- -- -  m n  H  – 1y yσΔ t ε Δ x  1 + -----------

2ε 

1 Δ t  q + ----1- q + ---1-  
-------------------------- ------------- 2 m n  2  – H    – H m n – 1 (8)x xσΔ t ε Δy  1 + -----------

2ε 
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where Δx and Δy denote spatial steps are between successive points in x and y coor-
dinates and Δ t is the time step. Indexes, m, n correspond to spatial and q to time co-
ordinates. In this paper, a square grid is introduced, where Δ = Δx = Δy. This method 
was successfully applied to light propagation through inhomogeneous and conductive 
media with different geometry of the source [31]. By discretizing the equations, coordi-
nates x and y are translated to the discrete coordinates m and n, respectively. In this 
way, the xOy plane in the Cartesian coordinate system was translated into mOn plane 
(Fig. 1). For each point of the grid, defined by the points with coordinates (m, n), the 
values of the medium characteristics are defined: electric conductivity σ [m, n], electric 
permittivity ε [m, n], and magnetic permeability μ [m, n]. If these values are equal at 
each point, then the medium is homogeneous; otherwise it is inhomogeneous. At the 
initial moment, q = 0 values of electric and magnetic field strength are set to zero at 
all points of the grid, except at the point of source. In the next time step, the values 
of fields are calculated using the values of fields in the previous time step, for each 
point (m, n) of  the grid. 

(a) n (b) 

1000 

800 

600 

n 

400 

200 

0
0 200 400 600 800 1000 0 1 2 3 4 5 998 999 1000 m 

D
et

ec
to

r 

1000 

999 

998 

5 

4 

3 

2 

1 

0 

Reflected wave 

Conductive layer 
Skin 

Normal 

Inc
rce 

ident wave 

Sou 

α 
α 

m 

Fig. 1. (a) Geometry of source and skin in the mOn plane. (b) 2D grid in the mOn plane. 

The shape of  the source is the line, where each point of the source emits THz ra-
diation with electric field strength as 

E m n t  = E0 cos ωt  (9)  z 

where ω = 2π/T and E0 = 100 V/m is the electric field frequency and amplitude. The val-
ues of m and n are chosen that satisfy the equation of the line representing the source, 
n = –m ctg(α) +  b, where α is the angle of direction of incident radiation in respect to 
normal on the skin and b depends on the position of the source. The distance of the 
source from the skin is several centimeters. The dimensions and shape of the source 
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Fig. 2. Distribution of  incident radiation on the skin surface. 

and its distance from the skin influence the distribution of the incident radiation on 
the skin. Even though the source is homogenous, the distribution of incident radiation 
highly deviates from the homogenous distribution, as it is presented in Fig. 2. 

The investigation carried out in this paper refers to frequencies in the range of 
0.1–1 THz for radiation that changes harmonically at the source, forming plane elec-
tromagnetic wave. The distance of  the source to the skin is the same as the distance 
of the detector to the skin and is several centimeters. This is the spatial limit at which 
the source and detector can be used to achieve presented results. The distribution of 
radiation from the source is homogeneous and harmonic with the assumption that 
a plane wave with linear polarized electric field is emitted, however, the wave front is 
deformed due to diffraction and the distribution of the intensity of the radiation which 
incident on the skin is shown in Fig. 2. 

The skin is modeled as a medium of four layers with mutual parallel boundaries. 
Here, it is assumed that all layers are homogeneous, and their electric parameters de-
pend on the frequency of radiation, which is presented in the Table. Besides electric 
parameters, the depth and density of skin layers are presented in the Table. 

T a b l e. Dimensions and parameters of skin layers [26,32-35]. 

Relative electric constant and conductivity 
Density and depth 

Skin with different frequency 

layers 0.10 THz 0.55 THz 1.00 THz 
ρ [kg/m3] d [mm]

εr σ [S/m] εr σ [S/m] εr σ [S/m] 

Stratum 
3.2 7.2 3.1 36.7 2.8 44.5 1200 0.25 

corneum 

Stratum 
7.0 57.8 3.8 79.5 2.7 94.5 1060 0.1

spinosum 

Stratum 
10.0 86.7 4.6 119.2 4.2 150.1 1060 0.05 

basale 

Dermis 9.0 79.5 3.8 107.0 3.5 127.8 1080 2.0 
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The mentioned types of skin cancer occur in the first layers. As a result of cancer 
formation, the characteristics of the first layers of the skin will be changed, where val-
ues of electrical parameters increase by up to 30%. This change in parameters is enough 
that the reflected radiation from cancer skin has a higher intensity than the reflected 
radiation from healthy skin. Therefore, this method can be used as an indicator is there 
cancer in skin or not, but it is necessary to apply additional methods for determination 
of  type of  cancer. 

To simulate THz radiation propagation according to the skin type, software in 
C++ language was developed. 2D grid was formed with dimensions of m × n number 
of elements as presented in Fig. 1(b). Numbers m  and n can be arbitrarily taken. In 
this paper, m and n were set to 1000. The spatial step Δ depends on the wavelength 
and criteria in the literature is the tenth part of the value of λ . In this paper, the fre-
quencies of radiation are in the range f = (0.1, –1) THz, and the wavelength is calcu-
lated as set to λ = c0 /f  where c0 is the speed of light in the vacuum. For this range of 
frequencies, it was chosen Δ = 6 × 10–5 m. To fulfill the stability of the calculation, 
the time step must satisfy condition Δ t ≤ Δ /(2c0). The number of time steps in the sim-
ulation is 4000 which corresponds to the total time of light propagation as equal to 
4000Δ t. The time of the one light oscillation is T = 1/ f. 

The value of magnetic or electric field strength in the node (m, n) in time step q + 1  
depends on the values of the field in that and adjacent elements in the previous time 
step time. When components of the electric and magnetic field in some moments of 
time are determined, the intensity of the THz radiation can be calculated as 

ε0I = ---------  E 2 (10)
μ0 

where  E 2 presents the mean value of the square electric field component of re-
flected THz radiation over time for one period of oscillation given by 

T 

T 
1 
 E 2 = ------- E 2 d t (11) 

0 

In this paper, integration in Eq. (11) was translated into sum as 

 E 2 = ----1---
N

E 2 (12)
N k = 1 

where N is the number of time steps during the one period of oscillation N = T /Δ t. 

3. Results and discussion 

As noted in introduction section, many parameters affect reflected radiation. The first 
important parameter is the dielectric constant of the skin layers. In the layers of cancer 
skin, a greater amount of water is present, the concentration of atypical cells is higher, 
and the refractive index of these layers changes. The second important parameter is 



 188 M. MILOSEVIC et al. 
   
   
  

    

  
   

 

  
   

 

 
  

 
  

   
 

    
    

 
    

    
  

 
     

 

 

 

         

the specific conductivity. Due to the greater amount of  water in the layers of diseased 
skin, the specific conductivity increases, which reduces the propagation of incident 
radiation and increases reflected radiation. The density of the skin can also change, as 
can the appearance of inhomogeneous and heterogeneous structures in the layers of 
the skin. The thickness of  the skin layers is a very important parameter. At these fre-
quencies, radiation reaches only the first layers of the skin, and their characteristics 
are of great importance for this method. In this work, we took into account only the 
change in the electrical properties of the skin layers and examined their influence on 
reflected radiation. 

Distributions of reflected THz radiation from the skin were determined for two cas-
es: for angle α = 30° and for angle α = 45°. These positions of the source with respect 
to the skin surface enable separation of  the incident and reflected radiation and there 
is no mixture between them before and after the reflection. To eliminate the mixture 
along the normal to the skin surface, one thin and conductive layer was inserted with 
dimensions 550Δ×40Δ (Fig. 1(a)). The electrical parameters of the conductive layer 
are εr = 1 and σ = 1 MS/m.  

For healthy skin, the parameters of the skin layers are presented in the Table. 
The parameters for cancerous skin have larger values compared to healthy skin. The dif-
ference in parameters can be larger than 30% [36,37]. In this paper, the relative electric 
constant and conductivity for cancer skin is 1.3 times higher than that for healthy skin. 
The distribution of reflected radiation was calculated on the line defined by the equa-
tion n = mctg(α) +  b. 

Figure 3 shows the distribution of intensity of reflected radiation for f = 0.1  THz  
for angles α = 30° and α = 45°, where the dimension of the step Δ = 6 × 10–5 m. The or-
dinate shows the radiation intensity, based on Eqs. (10)–(12), while the position on 
the screen is shown on the abscissa. From the graph, it can be seen that the distributions 
of intensity have a similar shape and the difference between them is up to 10%. The in-
tensity of  reflected radiation from healthy skin for 30° is greater than the intensity of 
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Fig. 3. Distribution of intensity of radiation with f = 0.1  THz  with  α = 30° and α = 45°, as a function of 
position on the screen, Δ = 6 × 10–5 m. 
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reflected radiation from cancerous skin. For an angle of 45°, it is the opposite. The in-
tensity of reflected radiation for 45° is around 2 times higher than for 30° for both 
healthy and cancerous skin. 

For the chosen step dimension, the distance from the center of the source to the 
skin is 3 cm, which, at a frequency of 0.1 THz, represents 10 wavelengths of emitted 
radiation. It is a very close zone and a much greater distance between the source and 
the skin is needed. The form of the distribution of incident radiation will not be as 
presented in Fig. 2. For the analysis of such a distribution of incident radiation, it is 
necessary to use larger distances. This can be achieved if a space with a much larger 
number of steps is considered, so the grid should consist of 5000×5000 elements. This 
significantly slows down the computation and simulation execution time. Another way 
is to increase the dimensions of  the steps. 

Figure 4 shows the distribution of intensity of reflected radiation for f = 0.1  THz  
for angles α = 30° and α = 45°, where the dimension of the step Δ = 30 × 10–5 m. At 
the graph on the right side, the case where parameters of the skin “modified” randomly 
for 10% in respect to parameters of cancer skin. It could be seen that small change of 
parameters strongly influences the intensity of reflected radiation. The intensity of re-
flected radiation is maximal at the center of the screen and decreases with distance. 
The shapes of the intensity distributions for both types of skin are the same. For both 
incident angles of radiation, the intensity of reflected radiation from the cancer skin 
is more than 2 times larger than it for healthy skin. 
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Fig. 4. Distribution of intensity of radiation with f = 0.1  THz  with  α = 30° and α = 45°, as a function of 
position on the screen, Δ = 30 × 10–5 m. 

It is important to emphasize that the distribution of radiation intensity depends on 
the geometry of the source and its distance from the skin. 

Figure 5 shows the distribution of intensity of reflected radiation for f = 0.55 THz  
for angles α = 30° and α = 45°, where the dimension of the step Δ = 6 ×  10–5 m. It is 
clear that the intensity of reflected radiation is maximal at the center of the screen and 
decreases with distance. The shapes of the intensity distributions for both types of skin 
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Fig. 5. Distribution of intensity of radiation with f = 0.55 THz  with  α = 30° and α = 45°, as a function 
of  position on the screen, Δ = 6 ×  10–5 m. 

are the same. For both incident angles of radiation, the intensity of reflected radiation 
from the cancerous skin is larger, especially at the center of the screen where the dif-
ference is up to 50%. 

As in a previous case, at the graph on the right side, the intensity of reflected ra-
diation was presented for modified parameters and it could be seen that their influence 
is not strong. It means that higher frequency of radiation enables better diagnostic. 

Figure 6 shows the distribution of intensity of reflected radiation for f = 1 THz  
for angles α = 30° and α = 45°, where the dimension of  the step Δ = 6 ×  10–5 m. Dis-
tributions of radiation intensity are narrow and the majority of reflected radiation is 
at the center of the screen. For both incident angles of radiation, the intensity of reflected 
radiation from the cancerous skin is up to 2 times larger at the center of  the screen. 

It is important to see that modified parameters of the skin do not influence the in-
tensity of reflected radiation and this frequency is the best for diagnostic. Higher fre-
quency has more reliability and precision for determination of skin parameters. 
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Fig. 6. Distribution of intensity of radiation with f = 1 THz with α = 30° and α = 45°, as a function of 
position on the screen, Δ = 6 × 10–5 m. 
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The results of measurement depend on parameters such as resolution, noise, and 
other environmental parameters, such as temperature, relative humidity, etc. The res-
olution of detector can be spatial and spectral. With a detector of smaller dimensions, 
which corresponds to higher frequency radiation, the resolution is higher, but the in-
tensity of the detected signal is lower. Also, in the case of spectral resolution, there is 
a frequency response of the instrument, which defines the power of the frequency sep-
aration. Noise can additionally affect the measurement value, which is caused by changes 
in temperature, characteristics of electronic devices, and similar. These are the char-
acteristics of the instrument that is calibrated for the appropriate environmental con-
ditions. In this paper, the distribution of reflected radiation that reaches the detector, 
at a given distance and at the angles shown in relation to the skin, is given. The response 
of the device itself depends on the specified parameters, which must be considered dur-
ing calibration. 

The ratio of the intensity of reflected radiation from the cancerous and healthy skin 
as a function of frequency is shown in Fig. 7. Intensities were shown with angles of 
30° and 45°. It could be seen that angle of radiation direction does not influence the 
ratio of  intensities and the maxima is at 0.85 THz. 

0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 
f [THz] 

Fig. 7. Ration of intensity of reflected radiation from the cancerous and healthy skin as a function of fre-
quency, for angles of  30° and 45°. 

From the presented results it can be observed that the most reflected radiation is 
at the frequency of f = 0.85 THz. It can also be concluded that the absorbed radi-
ation is the largest for 0.1 THz frequency. For that purpose, in Fig. 8 specific absorbed 
rates for 0.1 and 1 THz were presented. The specific absorbed rate is calculated as 
SAR = σ  E2  /ρ. 

The absorbed energy in the skin for THz radiation is smaller than the reflected ra-
diation. This means that the reflected radiation is more suitable for the detection of 
skin cancer. Absorbed radiation could be used for therapy, but only in very thin skin 
layers, up to 1 mm in depth. 
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Fig. 8. Specific absorbed energy on the skin for frequencies of  0.1 and 1 THz. 

Previous analyses show that high frequency radiation is more reliable and has great-
er precision, and that the geometry of the radiation does not affect the measurement 
results. If a higher intensity of reflected radiation is observed during diagnostics, this 
is a sufficient indicator that the skin has a disease, the nature of which can be estab-
lished by additional methods. Radiation absorption is at very small depths. Radiation 
does not penetrate to greater depths and these frequencies are very reliable for diag-
nosing skin cancer that forms in the surface layers by reflected radiation. 

This paper presents the spatial distribution of reflected radiation from the skin. 
The shape of  the distribution of the reflected radiation of  the diseased skin is similar 
to the shape of the distribution of the reflected radiation of the healthy skin, but the 
intensity is significantly higher for all investigated frequencies. The reason is that elec-
tric parameters of cancerous skin have higher values than that for healthy skin. This 
result was found for other authors [19, 21, 23, 24], whereby cancerous skin has higher 
values of relative electric constant and conductivity compared to healthy skin. In the 
paper [26] authors shown that the radiation is absorbed just in the first layer of the 
stratum spinosum, as shown in this paper. 

4. Conclusion 

In this paper, THz radiation reflected in the skin was analyzed. The model is based on 
Maxwell’s equations in discrete form (FDTD method). 

It was shown that the intensity distributions of reflected radiation are similar for 
diseased and healthy skin. The radiation intensity is maximal in the center of the distri-
bution and decreases with the distance along the screen. With the increase in frequency, 
the difference in the intensity of reflected radiation from diseased skin increases up to 
1.6 times compared to healthy skin. A similar result was found in [37]. The intensity 
of reflected radiation is greater for an angle of 45° than for an angle of 30°, as found 
in [26], but ratio of reflected radiation from cancerous and healthy skin almost does 
not depend on the radiation angle. 
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It can be  concluded  here that  the spatial distribution of reflected radiation from 
healthy and diseased skin is similar for the examined geometries, only differing in the 
radiation intensity. The biggest difference is at higher frequencies, as confirmed in oth-
er papers. In this paper it was found that frequency about 0.85 THz radiation is the most 
optimal for diagnostic. The distance between skin surface and detector probe should 
be several centimeters and position and orientation of probe does not influence on re-
sult. The dimension of diagnostic probe should not be greater than several millimeters. 
Environmental conditions in laboratory will be taken into account during calibration 
of  instruments. 

This paper is important because the results of our work could be applied to medical 
science and the development of methodology for skin cancer diagnostics. 

The method could be applied for measurement of reflected radiation in vivo, by 
instrument which contains a probe that emits and detects THz radiation. The measure-
ment with instrument in laboratory would be very easy, in real and very short time. 
Since the distributions of the intensity of reflected radiation from cancerous and 
healthy skin are similar, the identification consists in measuring the intensity of the 
reflected radiation. If the intensity is higher, then means that the part of the skin is af-
fected by cancer. 

Terahertz radiation is high frequency and enables very reliably diagnostic of cancer 
in skin in very thin surface layer. Since, distribution of reflected radiation does not 
depend on geometry, it will not occur as an error in diagnostic. It is very important to 
note is that the radiation is not absorbed in the deeper layers of the skin and does not 
damage it. So, from that aspect, this is a reliable and harmless method. 

Spatial distribution of reflected radiation can depend on many factors, such as the 
geometry of the source, the position of the source in relation to the skin, which is de-
fined by the angle and distance, the frequency and polarization of the waves, as well 
as the structure of the skin. The influence of all these parameters is necessary and it 
is possible to examine with the FDTD method, which will be our next task. 
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