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ABSTRACT

2D materials are known to host intriguing electronic properties and thus offer a fascinating platform for quantum photonics. In particular, 2D materials have
been shown to host single-photon emitters (SPE). It is therefore vital to investigate the influence of defects within different host materials which are much
easier to create and control in monolayers compared to bulk systems. Based on the computational 2D materials database (C2DB) [1] we first perform a
computational screening for intrinsic point defects of stable theoretically predicted and experimentally known low-dimensional semiconductors. We wiill
present a tool within the atomic simulation environment (ASE) [2] to automatically identify intrinsic point defects for given structures and calculate
properties like formation energies, charge transition levels, and more to pave the way towards creating a database of intrinsic defects in 2D semiconductors.

INTRODUCTION — THE COMPUTATIONAL 2D MATERIALS DATABASE (C2DB) [1] AUTOMATIC GENERATION OF DEFECTS AND SUPERCELLS

C2DB is an open database and contains Opti

o . imal symmetr
* cgittﬂtit;::ture |aft?$':2§;::t?clm ;Igp;::::;zfl more than 4000 two-dimensional (2D) P Y Y
- monolayer materials. Those materials broken supercell

include lattice decorated combinations

of different 2D structure prototypes. \ Create new lattices: Selection criteria: Choose optimal:

The calculated properties for materials
Prop e by =nya, + ma, e Defect-defect distance e Least number of

within  C2DB range from relaxed e b, =n,a, + mya, is above threshold atoms in the unit cell
structures, theremodynamic and e Initial Bravais lattice e Choose most uniform

dynamic stabilities, electronic and symmetry is broken configuration possible
magnetic structures, optical properties

and many more. C2DB is the starting

point for our defect considerations.

g )
1

EORRHE

Workflow

|
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DEFECTS IN 2D SEMICONDUCTORS ( S* )
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THE WORKFLOW
OVERVIEW OF PROPERTIES
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e Obtain charge transition levels of defects (see right for hBN defects) [5]
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