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Abstract: In order to obtain new resonance modes for frequency selection of the metasurface, one or two
slits were introduced into the all-dielectric resonance unit, all-dielectric frequency selective metasurface
based on this type resonance unit was designed by using the local characteristics of electromagnetic field
by slit. After simulating its transmission characteristics, it was found that when the long side of the slit
and the direction of the incident electric field were the same, a stop band could appear at the low
frequency, and the electromagnetic field was mainly distributed between the resonance units. When the
long side of the slit was perpendicular to the direction of the incident electric field, a stopband and a

passband could appear at the high frequency. Meanwhile, with the increase of the resonance frequency,
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the local characteristics of the electromagnetic field were more obvious and were better limited within the

slit. By adjusting the width, number and spacing of slits, the operating frequency of the metasurface could

be adjusted in a large frequency range. At the same time, the relative position of the slit and incident

electric field could be changed by rotation to realize the reconfiguration of the metasurface. These

theoretical results provide important theoretical guidance for the design of more complex resonant units

based on slit.
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Fig.1 (a) All-dielectric frequency selective metasurface is
composed of several arranged periodically resonant
units containing one slit, (b) a unit cell of the
metasurface, including the background material
air and high dielectric constant resonance unit,
the inside of the resonance unit contains a

rectangular slit
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Fig.2 Transmission characteristics when the long side of the slit is
parallel (a) and perpendicular (b) to the direction of the

electric field
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Fig.5 When the direction of the incident electric field is along the
x—axis, the absolute value of E,, at z=0 inside the
resonance unit at the resonant frequencies of 14 GHz(a),

16.032 GHz(b), 17.504 GHz(c) and 19.072 GHz(d) of Sy
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Fig.6 Unit cell containing two slits
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Fig.7 Transmission characteristics when the long side of the slit is
parallel (a) or perpendicular (b) to the direction of the
incident electric field when the spacing between two

slits is 0.6 mm
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Fig.8 When the direction of the incident electric field is along the
x—axis, the absolute value of E,, at z=0 inside the
resonance unit at the resonant frequencies of 14.596 GHz(a),

17.494 GHz(b), 19.167 GHz(c) and 20.022 GHz(d) of S,
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Tab.1 Frequency of the resonance peak, stopband width and relative bandwidth of the transmission

spectrum S, of the metasurface when the spacing between the slit and the y-axis is 0.3, 0.5,

0.7, 0.9 mm, the electric field direction of the incident electromagnetic wave is along the y—axis

or the x—axis

Electric field of the incident electromagnetic wave is along the y—axis

Distance between the slit
. Resonance peak 1
and the y—axis/mm

Resonance peak 2

Stopband width Relative bandwidth

0.3 11.008 11.584 1.648 0.148
0.5 10.816 11.504 1.618 0.1469
0.7 10.496 11.312 1.536 0.1426
0.9 10.208 11.088 1.648 0.156

Electric field of the incident electromagnetic wave is along the x—axis

Distance between the slit

. Resonance peak 1
and the x—axis/mm P

Resonance peak 2

Stopband width Relative bandwidth

0.3 14.596 17.494 4.34 0.274
0.5 13.966 15.576 3.038 0.2086
0.7 12.804 12.804 1.568 0.11
0.9 11.236 1.218 0.097
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