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FIG. 1. The green gap. Maximum external quantum efficiency
(EQE) of different commercial nitride and phosphide LEDs
(spheres), illustrating the green gap problem. Data points have
been taken from Ref. [7]. The lines are guides to the eye. The stars
give the EQE of the nitride single-quantum-well LEDs from
Ref. [8] which we have used for comparison with simulations.
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“Learning” = optimization of parameters in NN
Bias Weight
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—1 J-1 Ny, : - ¥ . . .
+ ) a;’ v =fl(x]) =F (hﬁ + > a7yl ') Activation function: Sigmoid, Rectified
k=1 linear unit (ReLU), Leaky ReL U, etc.
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Supervised data (as output data in NN) by first-principles calculations
Training data for “Learning”, Test data for “Validation™

Hidden layer 1

Input data: Output data

/ZB or WZ = Predicted data
Composition, Band gap (III-V)
Element (I11-V)

“Property prediction” by Neural Network (NN)
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Supercell, 2 x 2 x 2 for ZB, 2 x 2 x 1 for WZ
8 atoms(sites) (for Group lll) + 8 atoms(sites) (for Group V)

e.g. Al, Ga, In (Group Ill) + N (Group V)
3"8 = 6561 combinations
6561 combinations -> 45 compositions

In

Al - Ga
a (Al, Ga, In) Nitride (Zincblende)



Input data, Supervised data for NN
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# of Training data: 162
# of Test data: 18




Predicted Band gap (Wurtzite)

Predicted band gap (eV)
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Band gap by mBJ functional (Structure optimized by PBEsol) # of Training data: 162
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Supercell :
long-range average

Ranking structures
Electrostatic-energy
calculations (Ewald)

DFT: - optimizatons
- spectroscopie

atomistic modeling

Structure analyses

https://doi.org/10.1186/s13321-016-0129-3

https://github.com/

orex/supercell
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49 51 BN 6.22 eV (Zincblende)
In Sb AIN 6.13 eV
GaN 3.5 eV
InN 0.69 eV
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