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The efficiency of the collector depends crucially on:
the selectivity (solar absorbance / thermal emittance), and
the stability (high operating temperatures) of the absorber
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Diamond-like carbon (DLC) is tough with suitable optical gap
a-C, bulk modulus1 a-C, optical gap2
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Models of 70-100% sp3 DLC and Ag/Cu-DLC

PBEsol DFT for structural optimization



Graphitization of DLC with metal incorporation:
7% decrease in sp3-bonded C for 1% increase in metal content

theory
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The metallic inclusions introduce states into the DLC band gap

density of states

localization

, gi: PDOS on atom “i”



The metallic inclusions introduce states into the DLC band gap
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Metal incorporation in DLC enhances absorption in the visible

simulation
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Time-dependent DFT (Bootstrap approximation for the xc kernel2)
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Metal incorporation in DLC softens the material

Finite deformation (stress-strain) approach



~1.6x103 cm-1 / 5% sp2

mechanical strength

~10 GPa / 5% sp3

Metal incorporation in DLC enhances absorption in the visible;
The composite softens but retains good mechanical strength

optical absorption



Design of metal-containing DLC
DLC with 70-80% sp3-bonded C and < 3% at. metal shows 
high absorption in the visible (α > 105 cm-1) and good 
mechanical strength (Κ > 300 GPa, Y > 500 GPa)
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Thank you, I appreciate your time!
This presentation is also available online at http://people.seas.harvard.edu/~gtritsaris
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