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Introduction

Urgent need for carbon-free energy sources
     - efficient? 

            - low-cost?
            - earth abundant?

     - nontoxic?
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Introduction 

SnS shows promise:

• high absorption (α > 104 cm-1)                         
• suitable band gap (~1.1 – 1.5 eV)
• low-toxicity
• earth–abundant 
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P. Sinsermsukakul, et al., Appl. Phys. Lett. 102, 053901 (2013)

Efficiencies increasing - current record at ~2.5%

How much can this be improved?
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Introduction 

Introduction of a suitable hole-transport electron-blocking layer (HT-EBL)

SnS HT-EBL
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Introduction 

Introduction of a suitable hole-transport electron-blocking layer (HT-EBL)

SnS GeS?
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Electronic properties - DFT

DFT-LDA planewave pseudopotential results
(experimental lattice parameters)

0.72 eV indirect gap 1 eV indirect gap
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Electronic properties - GW

Quasiparticle energies obtained from GW

Careful attention paid to convergence

SnS: 2600 (1500) states in self-energy (polarizability); 26 Ry cutoff in G-vectors
GeS: 2100 (1000)                    “”                                             ; 24 Ry    “” 

5x6x2 BZ samplings used in both
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Electronic properties - GW

SnS GeS
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Interfaces

Structural models to determine discontinuity in electrostatic potential
caused by interface



  

Harvard 

BD MaloneMM 2013

Band offsets

VBOs almost isotropic, CBOs depend strongly on interface orientation
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