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Only a small finite number of
LiNi1-x-yMnxCoyO2 phases have been 
explored. A high fidelity, exhaustive 
search with the incorporation of 
uncertainty estimation is needed. 
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The confidence value (c-value) that a given phase is on the hull is 
computed as the relative frequency a composition appears on the 
hull. 

Blue dots represent phases on the convex hull from the main BEEF-
vdW functional. The red X’s show the currently explored phases. 

The BEEF-vdW [1] exchange enhancement factor is used to 
generate an ensemble of energies and therefore an ensemble of fits to 
the model. 
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Metropolis Monte Carlo simulations 
applied to the model generate 
enthalpy. The statistics of the 
simulation generate entropy.

We assume a layered structure and model the cation interaction on 
a triangular lattice. Density functional theory simulations train a 

reduced order model.

Co0.4

0.40 0.80.60.2

0.8

0.2

0.6 0.4

M
n

Ni

1

1
0

0.2

0.8

0.6

0

3.4

3.6

3.8

4
N

om
in

al
 V

ol
ta

ge
 (V

)

The ensemble of models generates an ensemble of convex hulls. 

INSIGHTS

Phase AL1D(V) Model	(V)

111 3.75 3.88
532 3.75 3.76
811 3.76 3.79
622 3.73 3.89

Experimental	
Phase

Most likely	
phase

C-
value

111 111 0.449
532 ?
811 10	11 0.425
622 522 0.214
442 552 0.045
541 651 0.141

Voltage predictions compare well 
with average voltage generated 
from AutoLion-1D simulations
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