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A program system for solving 
crystal structures using 
Patterson Methods and Direct 
Methods applied to difference 
structure factors.

J. M. M. Smits, C. Smykalla, P. T. Beurskens, W. P. Bosman, 

S. García-Granda, J. Appl. Cryst. 1994, 27, 661-665. 
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Gradient zero: necessary condition for maximum, 

minimum or saddle point

$$

H !
r$
r " #( )&

' 2 !

'x
2

' 2!

' x' y

' 2!

' x'z

' 2 !

' y' x

' 2!

' y2

' 2 !

' y'z

' 2 !

' z' x

' 2!

'z' y

' 2 !

'z 2

( 

( 

( 
( 
( 
( 
( 
( 

( 

( 

( 
( 
( 
( 
( 
( 

* Range ()): number of non zero eigenvalues

* Signature (*): N. positive eigenvalues  - N. negative eigenvalues

 

  mathematical nature 

 

(), *) 

denomination 

(Bader´s theory) 

maximum (3, -3) tridimensional atractor 

second order saddle point (3, -1) bond critical point 

first order saddle point (3, 1) ring critical point 

minimum (3, 3) cage critical point 
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All individual programs are 
integrated in one single Fortran 
code.
•We avoid executing more than 
one program.
•Faster. 

P. T. Beurskens, G. Beurskens, R. de Gelder, J. M. M.  Smits , 

S. García-Granda, R. O. Gould, DIRDIF-2007 , Crystallography 

Laboratory, Radboud University Nijmegen, The Netherlands.
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A Python based graphical interface to 

use all crystallographic tools 

implemented in DirDif package from a 

simple interface.
•User Friendly ! Easier to run
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CCODE.HKL (Shelx  reflection data file)

CCODE.INS  (Shelx  instruction file)
FREF (DirDif reflection data file)

CRYSIN  (DirDif crystal data file)

LIS1 (DirDif output file)

CCODE.RES (Shelx instruction 

file)

CCODE.SPF (Platon input file)
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TEST BIJVOET FLACK

PARAMETER PROBABILITY

Test1_Mo_HA 1.00 1.00 0.00 (2)

Test2_Mo_HA 0.98 (1) 1.00 0.00 (4)

Test3_Mo_LA 0.36 (5) 1.00 0.00 (9)

Test4_Mo_LA 0.07 (1) 0.77 0.30 (6)

Test5_Mo_LA 0.98 (4) 1.00 0.00 (3)

Test6_Mo_LA 0.52 (5) 1.00 0.00 (7)

Test7_Cu_HA 0.99 (1) 1.00 0.01 (1)

Test_8_Cu_HA 0.61 (3) 1.00 --------

Test8_Cu_LA 0.85 (4) 1.00 0.00 (1)

Test9_Cu_LA 0.28 (8) 1.00 0.00 (1)

Test10_Cu_LA 0.82 (3) 1.00 0.00 (2)

Test11_Cu_LA 0.78 (3) 1.00 0.00 (2)

Test12_Cu_LA 0.53 (7) 1.00 0.12 (2)
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