
                      08300190082 

 

 

 

 

20mm Agilent E8362C

FDTD

 

 

FDTD  

 

个  

 

ε μ

 

TBM

FDTD  

个  

1  

2 2

2 2

0 1 1c c
z c

ck
k k k

c c

ωω ω
ω ω

   = − = − = −   
   

 1  

 

2 2
2 2

2 2c

m n
k

a b
π  

= + 
 

                           2  

c cckω =                                      3  

1 ω
cω zk

0

cω cω 2 3

1   



                      08300190082 

a b

 

 

个  

2 a port 1 port 2

T 22.86 10.10mm mm×
20mm 2 c 0.2mm 0.2mm

2.2rε =  

 

 

 

 

 

 

个  

1.  

10mm 20mm 70mm T f− 3  

0.00E+000 5.00E+009 1.00E+010

-120

-100

-80

-60

-40

-20

0

ln
T

f / Hz

 10mm

 20mm

 70mm

 

     

 

3

2 a   b Agilent E8362C   c 20mm

1.2mm  

3 10mm 20mm 70mm  



                      08300190082 

e

100%

T f−

3  

 

2.  

20mm 1 2 4

T f−  

 

 

 

 

 

 

 

 

 

 

 

 

4 a b c 20mm 1 2 4

T f− d e f CST

FDTD

 

TBM 

(Tight-Binding Method)
1

 

                                                             
1
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L / mm 0.2 0.4 0.9 1.4 1.9 

f / GHz 6.12 6.05 5.85 5.66 5.45 

L / mm 2.4 2.9 3.4 3.9 4.4 

f / GHz 5.25 5.08 4.89 4.72 4.53 
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Equation y = a + b*x

Adj. R-Square 0.99939

Value Standard Error

B Intercept 6.18604 0.00807

B Slope -0.37938 0.00312
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Coupling effects of metamaterial on sub-wavelength 

transmission in waveguide 

Juan Wang, Yihua Lin, Yongkang Le 

Department of Physics, Fudan University 

 

Abstract  We measured the transmission constant – frequency curve of microwave in 20mm 

metamaterial-loaded waveguide using Agilent E8362C Network Analyzer and found 

sub-wavelength transmission occur in this system. We further demonstrate the difference of peak 

numbers and positions brought by the number and pattern difference of these metamaterial 

using FDTD numerical simulation and TBM theory.   

 

Keywords  electric/magnetic metamaterial,  sub-wavelength transmission,  FDTD numerical 

simulation,  frequency selection 


