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TAKE	AWAY	MESSAGE	1:	
AVERAGE	STRUCTURE	IS	THE	MOST	
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Pair	distribution	function	

Workshop equations

Arkadiy Simonov

March 2019

1 Introduction

F (h) =
MX

m

cm exp{2⇡irmh} exp{�hT�mh}fm(h) (1)

h⇢(r)i =
1X

R

X

m

cmN (r|R+ rm,�m) ⇤ %m(r) (2)

PPat(x) = F�1[IBragg(h)] = h⇢(x)i ⇤ h⇢(�x)i (3)

PPat(x) =
NX

Ruvw

MX

mn

cmcnN (x|Ruvw + rn � rm,�m + �n) ⇤ %m(x) ⇤ %n(�x) (4)

P (x) = F�1[ITot(h)] = h⇢(x) ⇤ ⇢(�x)i (5)

P (x) =
NX

Ruvw

MX

mn

puvwmn N (x|r̄uvwnm ,�uvw
mn ) ⇤ %m(x) ⇤ %n(�x) (6)

�P (x) = F�1[IDiff (h)] (7)

1

Workshop equations

Arkadiy Simonov

March 2019

1 Introduction

F (h) =
MX

m

cm exp{2⇡irmh} exp{�hT�mh}fm(h) (1)

h⇢(r)i =
1X

R

X

m

cmN (r|R+ rm,�m) ⇤ %m(r) (2)

PPat(x) = F�1[IBragg(h)] = h⇢(x)i ⇤ h⇢(�x)i (3)

PPat(x) =
NX

Ruvw

MX

mn

cmcnN (x|Ruvw + rn � rm,�m + �n) ⇤ %m(x) ⇤ %n(�x) (4)

P (x) = F�1[ITot(h)] = h⇢(x) ⇤ ⇢(�x)i (5)

P (x) =
NX

Ruvw

MX

mn

puvwmn N (x|r̄uvwnm ,�uvw
mn ) ⇤ %m(x) ⇤ %n(�x) (6)

�P (x) = F�1[IDiff (h)] (7)

1

Patterson	



Pair	distribution	function	

Average	structure	 3D-PDF	

Workshop equations

Arkadiy Simonov

March 2019

1 Introduction

F (h) =
MX

m

cm exp{2⇡irmh} exp{�hT�mh}fm(h) (1)

h⇢(r)i =
1X

R

X

m

cmN (r|R+ rm,�m) ⇤ %m(r) (2)

PPat(x) = F�1[IBragg(h)] = h⇢(x)i ⇤ h⇢(�x)i (3)

PPat(x) =
NX

Ruvw

MX

mn

cmcnN (x|Ruvw + rn � rm,�m + �n) ⇤ %m(x) ⇤ %n(�x) (4)

P (x) = F�1[ITot(h)] (5)

�P (x) = F�1[IDiff (h)] (6)

1

1D-PDF	



Difference	PDF	

Average	structure	 3D-∆PDF	 1D-∆PDF	

Workshop equations

Arkadiy Simonov

March 2019

1 Introduction

F (h) =
MX

m

cm exp{2⇡irmh} exp{�hT�mh}fm(h) (1)

h⇢(r)i =
1X

R

X

m

cmN (r|R+ rm,�m) ⇤ %m(r) (2)

PPat(x) = F�1[IBragg(h)] = h⇢(x)i ⇤ h⇢(�x)i (3)

PPat(x) =
NX

Ruvw

MX

mn

cmcnN (x|Ruvw + rn � rm,�m + �n) ⇤ %m(x) ⇤ %n(�x) (4)

P (x) = F�1[ITot(h)] (5)

�P (x) = F�1[IDiff (h)] (6)

1



TAKE	AWAY	MESSAGE	2:	
DIFFUSE	SCATTERING	CAPTURES	LOCAL	
CORRELATIONS	



Possible	correlations:	

– ∆pij≠0	-	substitution	correlation		
– ∆Uij≠0	-	ADP	correlation		
– ∆rij≠0	-	size	effect	
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B.	E.	Warren,	X-ray	Diffraction.	Courier	Dover	Publications,	1969.	
Schaub,	P.,	Weber,	T.	&	Steurer,	W.	(2007).	Phil.	Mag.,	87(18-21),	2781–2787.	
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Meerkat	

●  reconstructs	3D	space	
●  works	in	crystallographic		

coordinates	
●  hard-drive	backed	if	needed	
●  polarization,	solid	angle	corrections	
	
written	in	python,	
uses	fabio	and	hdf5	libraries	
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Yell	

Diffuse	scattering	

Model	
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Correlations	
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model	and	
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3D-∆PDF	maps	
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Yell	

•  Yell	finds	short	range	order	correlations	which	
are	not	captured	by	the	average	structure	

•  Contains	fast	FFT-based	calculation	algorithm	
•  Works	on	Windows,	Mac	and	Linux	
•  No	installation	required	

https://github.com/YellProgram/Yell	
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Tris-t-butyl-benzene-tricarboxamide		

X-ray	scattering,	hk1	layer	

Simonov,	A.,	Weber,	T.,	&	Steurer,	W.	(2014).	J.	Appl.	Cryst.,	
47(6),	2011-2018.	
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Tris-t-butiltricarboxamide:	possible	realization	
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Diffuse	scattering	
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