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Citation: Chaves (2020),Â [An old history: An ocean of information on the hidden world under the waters of
the internet],.(02562018) *Cited by 10.1371/journal.pone.025618 at 2019-06-14 L49 ![Qualitative analysis
of the traces in Fig. \[Fig3\], showing the time-variation of (a) the DC voltage, (b) the DC voltage relative to
the 1/10 of the initial voltage, (c) the cycling frequency. Here, $N_{1}$ and $N_{2}$ denote the number of
measurements before and after the initial energy is changed into the newly generated energy; for the later
measurements, $N_{0}$ is the starting point of the analysis when the 1/10 of the initial voltage is
generated, and all data points are measured every second. The data is normalized as
$f(x)/f(x_{0})=x/x_{0}$ where $x$ is the data and $x_{0}$ is the center value. For more data see
(SI) [@SI]. []{data-label="Fig4"}](Fig4.jpg){width="1\linewidth"} **Conclusion.** We have designed and
demonstrated a portable and cost-effective quantum energy harvester based on an NSCS where the
environment temperature is so low that the thermal excitation effects could be ignored. For efficient
charging we developed a circuit for the MEMS-based actuation, a dc voltage bias source and a tiny storage
battery. We demonstrated significant amount of DC voltage output. Thanks to the energy harvesting from
vibrations, the realized device could provide DC voltage for a close-to-unlimited period of time before it
would stop working. A proof-of-principle analysis of the data suggests that the device can harvest energy
from a little environmental temperature. This work provides a novel and versatile means to harvest energy
from the human environment, opening up a new research area in the study of energy harvesting
technology. **Acknowledgments** This work was supported by the National Science Foundation under Grant
No. DMR1157151 and NSF Grant No. EFMA1453321. [99]{} S.
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