2020 2022

Experimental study of the unknown component of the vacuum energy

Shima, Tatsushi
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CdTe

Self energy of quantum vacuum generates positive pressure independent of
geometrical boundary condition of the space, and therefore it is suggested to be related to the
cosmic dark energy. Since the self energy depends on the cutoff frequency (Fc) of the boundary, its
effect is expected to be detected as the change of the pressure on the boundary according to Fc.
Since the pressure should be very small, it is essential to change Fc and measure displacement of
the boundary by pressure without contact. For that purpose we employed optical semiconductor (CdTe)
as the material for the electrode of the boundary, and confirmed Fc can be controlled by changing
the illuminance onto the electrode. For detection of the pressure onto the boundary, we developed
the method of measuring displacement of the electrode as the change of its capacitance with the
input RF signal. At present, the accuracy of the measurement is about 3%, which will be improved

with longer measuring time of the RF signal.

CdTe
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