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1. claims: 1-25, 27

A thermoelectric apparatus comprising:

at least one p-type layer coupled to at least one n-type
layer to provide a pn junction; and

an insulating layer at least partially disposed between the
p-type layer and the n-type layer, the p-type layer
comprising a plurality of carbon nanoparticles and the
n-type layer comprising a plurality of n-doped carbon
nanoparticles.

2. claim: 26

A thermoelectric apparatus comprising:

at Teast one p-type layer coupled to at least one n-type
layer to provide a pn junction; and

an insulating layer at least partially disposed between the
p-type layer and the n-type layer, the p-type layer
comprising a plurality of carbon nanoparticles and the
n-type layer comprising a plurality of n-doped carbon
nanoparticles, wherein the carbon nanoparticles of the
p-type layer are substituted with p-doped inorganic
nanoparticles and the n-doped carbon nanoparticles of the
n-type layer are substituted with n-doped inorganic
nanoparticles.

3. claims: 28-38

A photo-thermal apparatus comprising:a photovoltaic
component and a thermoelectric component, the thermoelectric
component comprising:at least one p-type layer coupled to at
least one n-type layer to provide a pn junction; andan
insulating layer at Teast partially disposed between the
p-type layer and the n-type layer, the p-type layer
comprising a plurality of carbon nanoparticles and the
n-type layer comprising a plurality of n-doped carbon
nanoparticles.
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