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ABSTRACT 

Terahertz applications such as biological sensing, imaging, surface chemistry and high field condensed matter studies 

cause to propose the source of this radiation over the last decade. Various schemes based on optical rectification, 

Quantum cascade intersubband, photoconductive antenna, Varactor Frequency Doublers, synchrotron radiation and 

est. are used to generate terahertz radiation. Electromagnetically Induced Transparency in an Ideal Plasma was dem-

onstrated by Harris. Recently, the terahertz radiation via an electromagnetically induced transparency at ion acoustic 

frequency region with laser-produced dense plasmas is reported by Nakagawa. In this work, we consider the interac-

tion of a high intensity laser pulse with dense plasma. By using the ion hydrodynamic equations and The Maxwell’s 

equations, ion density variation is obtained that could be demonstrated terahertz power. This new achievement can 

optimized the power of generated THz in ion acoustic frequency region.

INTRODUCTION 

EIT or electromagnetically induced transparency is a new 

technique which can control the refractive index of the elec-

tromagnetic waves in the medium. Harris for the first time 

found the electromagnetic wave with the frequency lower 

than plasma frequency could be propagated in plasma [1, 2]. 

Generation of terahertz radiation at the ion acoustic fre-

quency region by the EIT technique is reported [3, 4]. More 

applications as imaging, surface investigation, studies in 

condensed-matter, biological sensing for terahertz radiation is 

reported. It cause for finding the high power sources. THz 

radiation is interested over the last decade. Various schemes 

are presented to generate THz radiation such as optical recti-

fication, photoconductive antenna, Quantum cascade inter-

subband, Varactor Frequency Doublers and est. using the 

femtosecond laser pulses with electro-optic crystals and 

semiconductors through optical rectification is a direct way to 

make THz by [5-8]. The powers of these sources are ranged 

in mWW −µ   level. In this work we have investigated the 

effective parameters on ion acoustic frequency region by 

consideration EIT technique. The continuity and force equa-

tions of ions particles are considered. Thz power is demon-

strated by developing the acoustic ion oscillation.  

OUR WORK 

Hydrodynamic and Maxwell’s Equations 

We used the continuity and force equations of ions particles 

our work: 
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that
in ,

iu , m and
 ip

 
are density, velocity, mass and pressure 

of the ion particles, respectively. We have obtained the Eq. 

(3) from Eqs. (1) and (2) as: 
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Passband frequency )( sω  is the same ion frequency and we 

can consider: )( txKi

ssi
sseVVV

ω−== , 
iii nP θ3= and  . We 

obtain: 
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 If we have
)( txki

ll

ll

eEE
ω−

= then Eq. (4) change to:  
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lE  could be calculated  as bellow [8]: 
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In Eq. (6) the first term is smaller than the others and it could 

be omitted, and we know: 
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By substituting Eq. (7) into Eq. (5), we obtain: 
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With considering t
k

x
ω

ξ −=   , the equation is changed to: 
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Without consideration of Thermal effect 

We have used equation of motion for the electron oscillation 

[8]  
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 and we know en=ρ , so we obtain  
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By using the Poisson Eq. we know  
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We can substite 

aaaa EKB ω/= , miqEV aaa ω/= ,
ssss EkB ω/= and  

miqEV sss ω/=     in  Eq.(14). We calculated 
lE as 
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Using the Maxwell equation, we obtain: 
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CONCLUSION 

Electromagnetic radiation at THz region with the ELT tech-

nique is feasible. Ion plasma frequency at the dense plasma is 

corresponded. Our calculation shows the average power of 

the Thz radiation will be increased by controlling the density 

variation. This may related to the thermal or non thermal 

plasma model. In this work we have solved the ion motion in 

the both model.  
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