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Motivation 

Smidt, T. E. et al., Scientific Data 2020 / http://github.com/ blondegeek/ferroelectric_search_site.
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Motivated by these results, in this work, we integrate high-throughput screening of materials databases with 
first-principles density functional theory-based calculations to predict new hypothetical multiferroics materials



  

Methodology Database of ferroelectric materials

(1) First search: Performs a search on the 
polar structures of the database of ferroelectric 
materials
(2) Second search: Considers the polar 
structures as families of ferroelectrics and 
searches on the Materials Project database for 
materials associated to each ferroelectric 
family
(3) DFT workflow: Includes structural 
relaxations, polarization, and magnetization 
calculations 

Diagram of the automated ferroelectric search workflow



  

Result: first search 

Criteria of search Found Materials

atmet0 103

atmet1 92

atmet2 5

atmet1_d 79

atmet1_f 13

atmet1_d_non-mag 73

atmet1_d_mag 5

atmet1_d_non-
neutro

1

Located 
Materials

Formula Polarization
(µC/cm2)

Magnetization 
Total (µB)

mp-600236 Cu2H10C6S3N4 0 0.00378

mp-27181 KAuCl4 0.3 8.725e-06

mp-22949 BiFeO3 124.5 0.0

mp-600237 Ag(CO)2 0 0.00058

mp-19241 BaNiO3 3.7 0.01580

(1) First search found 5 candidate including BiFeO3, a well known 
multiferroic
(2) The 5 materials found have very low magnetization values, 
which led to the second search   
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Result : 
second search 

Future Work:

(1) Investigate specific materials 
further: different magnetic 
orders
(2) Perform DFT calculations 
using hybrid functionals on new 
hypothetical multiferroics 
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(1) Selected materials:
     band gap>0 and
     magnetization>0


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5

