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Restoring Casimir Force between Doped Silicon Slab and Metamaterials
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Abstract: In order to explore the relationship restoring Casimir force between the doped silicon slab and
electromagnetic metamaterials with related parameters,basing on the generalization of the Lifshitz theory
and Green function for Maxwell force tensor, the Casimir force between the doped silicon slab and
metamaterials were calculated. The results show that the magnitude and the direction of the Casimir force

can be tunable by varying the doping level, the thickness of doped silicon slab, and filling factor of

metamaterials. Consequently, the force can be controlled by those factors.
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Different doped silicon Plasmon frequency and

damping coefficient

N/ em™  w,/(X10% rad « s y/(X10%s™") p/(Q cm)
1.1X10% 3.189 9 1.184 82 13

1.3X10" 110.127 5 3.751 93 3.5X10°%
1.4Xx10" 361.522 7.868 42  6.8X107°
1.0X10% 966. 084 9.917 551 1.2X10°°
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Fig. 1

The Casimir force between different thickness of silicon slab and metamaterials
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Fig. 2 Casimir force between doped silicon slab and

metamaterials

3 #Hit

10°Fd¥/Ahck,

102 10 10° 10! 10?

B 3 54k i o gk H AR A B9 Casimir 48 ] 4
(N=1.3X10" em *,D=0.11,)
Fig. 3 Casimir force between doped silicon slab and

metamaterials
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