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Background
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A atom: fixed Group II metal
B Groups II-VIIatom: fractional, metals from

atom: OxygenO

can be different elements, ie fractional

always the same elementfixed:
no matter the location
within the crystal matrix

Unit Cell, Perovskite Alloy - ABO3
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Background
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B atom

Perovskite Unit Cell

B Sublattice with pretty cubes

Crystal Lattice

B Sublattice
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Background
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Background
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N = L = # of surface sites (w/ SOS)2
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adsorbed adatom at site (i,j,k)

substrate
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Background

Only discrete placement
on our perfect 3-d lattice.

Solid-on-Solid (SOS)
restriction for

adatom placement
on the crystal surface.

"images"

Periodic Boundary Conditions (PBC)

real adatom in crystal matrix
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Methodology
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Methodology
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Methodology
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Methodology

� Y[Z
�

(i) Randomly select an �
	nü�� ý pair from the
ð ñ

possible surface sites;

(ii) Generate a list, í , of possible events at �
	nü�� ý .
In our case, í ï ��������� ö�����	 ��� ü�� � � � � ö � ��	 ��� ü �!� � ��� � �#" ;

(iii) Define the probability each event will occur by normalizing the event
rates $&%�'
(�)
*,+-%.),/0),12%435(�6�*,38723 92/-:;:;*=<>'
%4$&(�)
%�: .

(iv) Generate a random number öø÷_ùûú�ü ��ý and choose the first event í õ
such that þ¿ õ ô õ ÿ ö ;

(v) Generate new configuration
�

based on chosen event í õ ;
g � YÖÕ��g � YÖÕ?� ¸@���� YÖÕ�� ¸@��� r 
 � s
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Development & Implementation

�

(i) Generate a list, í , of all possible events per time step; There are
�	î

possible events: an evaporation or an adsorption could happen on
each of the

î ï ðÊñ
surface sites;

(ii) Calculate the rates ( ò ) of adsorption and evaporation for each site on
the surface (

�	î
rates);

(iii) Normalize these
�óî

rates, giving probabilities, ô�õ , for
evaporation/adsorption on site 1, on site 2, . . . on site N, which all add
to unity;

(iv) Generate a random number öø÷_ùûú�ü ��ý and choose the first event í õ
such that þ¿ õ ô�õ�ÿ ö . An event will always be chosen;

(v) Generate new configuration
�

based on chosen event í õ .
�
� � YÖÕ�� ¸����
�
� r 
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Development & Implementation
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Species 1:  1-

Species 2:  1+
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Development & Implementation

´
� µ·¶

i�¸º¹ 
d»x»f»¼
d½ ` ¾ ¸¿ ¸ ¾ ¸

¾ ¸ ` � ` �� � ��ÀÂÁ ��Ã o � ��ÅÄ~ÆfÇ ��Ã o � �

i k ��t `

��������������������� ��������������������

� k��È������� t �É���Ê� \������ i�uz¡�¢ � ¢�£Ë¤Ì£ �Í� � ¡ �Ë� ¤� k � � � � |¯t �¨§~© ¡�uz¢ �~v���|zy}|z|zy �~v����zy}|w��� �~v����zyM k � ��M¬��M t �Îª¬��� �~v����zy}���#� �~v��«���¯�z��� �~v M y}�| k®M¬� � � |¯t �¨§~© ¡�uz¢ �~v���|zy}|z|zy �~v����zy}|w��� �~vx|�y�y� k®M¬� � ��M t �Îª¬��� �~v����zy}���#� �~v��«���¯�z��� �~vÏy����y k � ��M¬� |¯t �¨§~© ¡�uz¢ �~v���|zy}|z|zy �~v����zy}|w��� �~vx�z�zy� k � ��M¬��M t �Îª¬��� �~v����zy}���#� �~v��«���¯�z��� �~vÐ{�y}�{ k®M¬��M¬� |¯t �¨§~© ¡�uz¢ �~v���|zy}|z|zy �~v����zy}|w��� �~vx��y�y� k®M¬��M¬��M t �Îª¬��� �~v����zy}���#� �~v��«���¯�z��� ��vx�z���

° �������������������²
�������������������³

� u�Ñ ` �wvx���zy��zy��
Growth Simulations of Single Crystal Perovskite Alloys; Charles Tahan Slide 19



Development & Implementation

Species 1:  1-

Species 2:  1+
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Development & Implementation
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Species 1:  1-

Species 2:  1+
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Results/Analysis
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Results/Analysis
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Nearest−Neighbor Model, Rock Salt:
Growth Rate vs. Change in Chemical PotentialG

kT=0.025
kT=0.05
kT=0.1
kT=0.2
kT=0.6
kT=1.0
kT=1.4
kT=1.8
kT=2.0

20x20x60 latice
H
substrate=20, saltI
10 runs/data point
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Results/Analysis
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Results/Analysis
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Long−Range Model, Rock Salt:S
Growth Rate vs. Change in Chemical PotentialG

kT=0.025
kT=0.05
kT=0.1
kT=0.2
kT=0.6
kT=1.0
kT=1.4
kT=1.8
kT=2.0

20x20x60 lattice
H
substrate=20, saltI
5 runs/data point
J
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Results/Analysis
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Zoom in:  Long−Range Model, Rock Salt:F
Growth Rate vs. Change in Chemical PotentialG

kT=0.025
kT=0.1
kT=0.2
kT=0.6
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kT=1.4
kT=1.8
kT=2.0

20x20x60
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substrate=20, saltI
5 runs/data point
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Future Work
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The End
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