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Fig.3 The effective electromagnetic Fig.4 Schematic layout of metamaterial

parameters of air ( free space method) sample
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Measurement of Electromagnetic Parameters of Meta — materials by Free - space Method

PEI Zhi - bin, GU Chao, QU Shao - bo, MA Hua, WANG Jia - fu
(Science Institute, Air Force Engineering University, Xi’an 710051, China)

Abstract: With the rapid development of meta — materials, the requirements for the precision of measurement of the
effective electromagnetic parameters become increasingly high. A research on the measurement of the effective elec-
tromagnetic parameters has been made and free — space method is presented. Compared with other methods, this
free — space method is a untouchable and nondestructive test method ,and when using this method, the sample is
not strictly required in shape and technology but it should be homogeneous in thickness and big enough in test area
to avoid diffraction effects at the edges. An effective way is proposed for solving the multi — valued problem and
phase — shift ambiguity problem in the parameter inversion process by the theoretical analysis. The effective electro-
magnetic parameters of air and meta — material samples are tested by using the free — space method, and in compar-
ison with the results of the wave — guide method in the band (8 GHz — 14 GHz) , the results indicate that this test
method is correct, reliable and practical.

Key words: free — space method ; wave — guide method ; meta — materials; electromagnetic parameters



