
Definitions
a, b, c - cell axes, cristallographic basis
a, b, c - cell size
α, β, γ - cell angles 

ex

ez

Orthogonalisation matrix :
a b·cosγ c·cosβ
0                      b·sinγ -c·cosα*·sinβ
0                      0                                            c·sinα*·sinβ

ex ǁ a  ,   ey ǁ (c*×a)  ,   ez ǁ c* default PDB convention
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Deorthogonalisation matrix :
1/a −1/(a·tanγ)           sinα ·cosβ */(a·sinα*·sinβ·sinγ) 
0              1/(b·sinγ)   1 /(b·tanα*·sinγ) 
0                0                                            1 /(c·sinα*·sinβ) 

a*, b*, c* - conjugate basis
cosα* = 

= (cosβ ·cosγ -cosα) /(sinβ·sinγ)
cosβ * = 

= (cosγ ·cosα -cosβ) /(sinγ·sinα)  

ex , ey , ez - orthonormal basis



ex

ey

Orthogonalisation matrix :
a·cosγ b c·cosα
-a·cosβ *·sinγ 0                         c·sinα
a·sinβ *·sinγ 0                         0 

ex ǁ b ,   ey ǁ (a*×b) ,   ez ǁ a*

ez

b

Deorthogonalisation matrix :
0                0                                            1 /(a·sinβ *·sinγ) 
1/b −1/(b·tanα)           sinβ ·cosγ*/(b·sinα·sinβ *·sinγ)
0              1/(c·sinγ)                             1 /(c·sinα·tanβ *) 
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Definitions
a, b, c - cell axes, cristallographic basis
a, b, c - cell size
α, β, γ - cell angles 

a*, b*, c* - conjugate basis
cosβ * = 

= (cosγ ·cosα -cosβ) /(sinγ·sinα)
cosγ * = 

= (cosα ·cosβ -cosγ) /(sinα·sinβ)  

ex , ey , ez - orthonormal basis



ey

ex

Orthogonalisation matrix :
a·cosβ b·cosα c
a·sinβ -b·cosγ*·sinα 0 
0                                            b·sinγ*·sinα 0 

ex ǁ c  ,   ey ǁ (b*×c) ,   ez ǁ b*

ez

Deorthogonalisation matrix :
0              1/(a·sinβ)                             1 /(a·tanγ*·sinβ) 
0                0                                            1 /(b·sinγ*·sinα)
1/c −1/(c·tanβ)           sinγ ·cosα */(c·sinγ*·sinα·sinβ)  
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Definitions
a, b, c - cell axes, cristallographic basis
a, b, c - cell size
α, β, γ - cell angles 

a*, b*, c* - conjugate basis
cosα* = 

= (cosβ ·cosγ -cosα) /(sinβ·sinγ)
cosγ * = 

= (cosα ·cosβ -cosγ) /(sinα·sinβ)  

ex , ey , ez - orthonormal basis



ex

ez

Orthogonalisation matrix :
a' b·cosγ '                        c·cosβ ' 
0                          b·sinγ '                                  -c·cosα*·sinβ ' 
0                          0                                              c·sinα*·sinβ ' 

ex ǁ (a+b) ,   ey ǁ (c*×(a+b))  ,   ez ǁ c*

ey
c*

a+b

Deorthogonalisation matrix :
1/a' −1/(a'·tanγ ')    sinα ·cosβ '*/(a'·sinα*·sinβ '·sinγ ') 
0              1/(b·sinγ ')                 1 /(b·tanα*·sinγ ') 
0                0                                           1 /(c·sinα*·sinβ ') 
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Definitions
a, b, c - cell axes, cristallographic basis
a, b, c - cell size
α, β, γ - cell angles 

a*, b*, c* - conjugate basis
cosα* = 

= (cosβ ·cosγ -cosα) /(sinβ·sinγ)

a' = (a2+b2+2ab·cosγ)1/2

cosβ ' = (a·cosβ +b·cosα)/a' 
cosγ ' = (a·cosγ +b)/a' 
cosβ '* = 
= (cosγ '·cosα -cosβ ') /(sinγ '·sinα)  

ex , ey , ez - orthonormal basis



Definitions
a, b, c - cell axes, cristallographic basis
a, b, c - cell size
α, β, γ - cell angles 

ex

ez

Orthogonalisation matrix :
a ·sinβ ·sinγ* 0                                          0           
-a·sinβ ·cosγ*                                  b·sinα 0          
a·cosβ b·cosα c

ex ǁ a* ,   ey ǁ (c×a*) ,   ez ǁ c

ey
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Deorthogonalisation matrix :
1 /(a·sinβ·sinγ*)                  0                           0                    
1 /(b·sinα·tanγ*)              1/(b·sinα)              0 

cosβ *·sinγ /(c·sinα·sinβ·sinγ*)     −1/(c·tanα)            1/c

a*, b*, c* - conjugate basis c

cosβ * = 
= (cosγ ·cosα -cosβ) /(sinγ·sinα)

cosγ * = 
= (cosα ·cosβ -cosγ) /(sinα·sinβ)  

ex , ey , ez - orthonormal basis



Definitions
a, b, c - cell axes, cristallographic basis
a, b, c - cell size
α, β, γ - cell angles 

ex

ez

Orthogonalisation matrix :

ex ǁ a ,   ey ǁ b*   ,   ez ǁ (a×b*)

ey
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Deorthogonalisation matrix :

a*, b*, c* - conjugate basis
cosα* = 

= (cosβ ·cosγ -cosα) /(sinβ·sinγ)
cosγ * = 

= (cosα ·cosβ -cosγ) /(sinα·sinβ)  

a b·cosγ c·cosβ
0 b·sinα*·sinγ 0
0                              -b·cosα*·sinγ c·sinβ

1/a sinα ·cosγ */(a·sinα*·sinβ·sinγ) −1/(a·tanβ)
0                               1 /(b·sinα*·sinγ)                   0
0                               1 /(c·tanα*·sinβ)               1/(c·sinβ)

ex , ey , ez - orthonormal basis



Definitions
a, b, c - cell axes, cristallographic basis
a, b, c - cell size
α, β, γ - cell angles 

ex

ez

Orthogonalisation matrix :
a ·sinβ *·sinγ 0                                      0           
a·cosγ b c·cosα
-a·cosβ *·sinγ 0                                     c·sinα

ex ǁ a* ,   ey ǁ b   ,   ez ǁ (a*×b)

ey
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Deorthogonalisation matrix :
1 /(a·sinβ *·sinγ)                     0                0                    

sinβ ·cosγ* /(b·sinα·sinβ *·sinγ)           1/b −1/(b·tanα) 
1 /(c·sinα·tanβ *) 0              1/(c·sinα) 

a*, b*, c* - conjugate basis
cosβ * = 

= (cosγ ·cosα -cosβ) /(sinγ·sinα)
cosγ * = 

= (cosα ·cosβ -cosγ) /(sinα·sinβ)  

ex , ey , ez - orthonormal basis
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