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Exam correction: Crystallography, S3 (2025/26)                                               

 

Exercise 01: (5.0pt) 

 

 

Exercise 02:  (4.5pt) 

 

Orthorhombic lattice with parameters a = 0,6 nm, b = 0,8 nm et c = 1,0 nm. 

Orthorhombic means the direct lattice vectors are mutually perpendicular: 

 

𝐚  = 𝐚 𝐢 

 𝐛 = 𝐛 𝐣 

𝐜 = 𝐜 𝐤 

      (0.25 pt) + (0.25 pt) + (0.25 pt) 

 

The expressions of the reciprocal lattice vectors are:  

 

 
 
 

 
  𝐚∗      =

𝟐𝛑

𝐕
  𝐛 𝐣  ⋀ 𝐜 𝐤  =

𝟐𝛑

𝐚
𝐢            (0.25 pt)  +  (0.5 pt)

 𝐛∗     =
𝟐𝛑

𝐕
 𝐜 𝐤  ⋀ 𝐚 𝐢  =

𝟐𝛑

𝐛
𝐣               (0.25 pt)  +  (0.5 pt)

𝐜∗    =
𝟐𝛑

𝐕
 𝐛 𝐣   ⋀𝐚 𝐢  =

𝟐𝛑

𝐜
𝐤                 (0.25 pt) +  (0.5 pt)

  

Where V =  𝐚  .  𝐛 ⋀𝐜   = a. b. c                      (0.25 pt) + (0.5 pt) 

 

(b) Calculate their magnitudes 

 

 𝐚∗     = 𝟏𝟎. 𝟒𝟕    𝐧𝐦−𝟏           (0.25 pt) 

 𝐛∗      = 𝟕. 𝟖𝟓     𝐧𝐦−𝟏           (0.25 pt) 

 𝐜∗     = 𝟔. 𝟐𝟖      𝐧𝐦−𝟏            (0.25 pt) 
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Exercise 03: (3.0 pt)  

 

1- 𝐛 .  𝐚∗      =?  0    

 

𝐛 .  
𝟐𝛑

𝐕
  𝐛 ⋀𝐜   =

𝟐𝛑

𝐕
 𝐛 .  𝐛 ⋀𝐜   = 0     ( 𝐛  ⊥  𝐛 ⋀𝐜  )     (0.5 pt) + (1.0 pt) 

 

2- 𝐚  .  𝐚∗      = 𝐚  .  
𝟐𝛑

𝐕
  𝐛 ⋀𝐜   =

𝟐𝛑

𝐕
 𝐚  .  𝐛 ⋀𝐜   = 2π     Since 𝐯 =  𝐚  .  𝐛 ⋀𝐜      (0.5 pt) + (1.0 pt) 

 

Exercise 04:  (4.5 pt) 

 

In the orthorhombic crystal system, the lattice parameters satisfy 

𝑎 ≠ 𝑏 ≠ 𝑐              (0.5 pt) 

  All inter axial angles are right angles: 

  𝛼 = 𝛽 = 𝛾 = 900  (0.5 pt) 

An orthorhombic unit cell may contain the following symmetry elements: 

 (a) Three Mutually Perpendicular Twofold Rotation Axes (3 × C₂) (0. 5 pt) + (0. 5 pt) + (0. 5 

pt) 

 One twofold rotation axis along each crystallographic axis: 

 - 𝐶2𝑥  along  a 𝑎 ,  𝐶2𝑦  along  𝑏   and  𝐶2𝑧  along  𝑐  

 
(b) Mirror Planes (σ)  (0. 5 pt) +(0. 5 pt) + (0. 5 pt) 

- A mirror plane perpendicular to the a-axis (σ ⟂ a) 

-  A mirror plane perpendicular to the b-axis (σ ⟂ b) 

- A mirror plane perpendicular to the c-axis (σ ⟂ c) 
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(c) Center of Inversion (i)   (0. 5 pt)  

 A point at the center of the unit cell  

 
 

Exercise 05:  (3.0pt)  

 The equivalent points obtained by the following symmetry operators: 
  

-  2 // oz  X (x y z): It is a second-order rotation about the Oz axis 

The equivalent points are:  𝐗, 𝐘, 𝐙  and  𝐗 , 𝐘 , 𝐙     (0.75 pt) + (0.75 pt)  

 

-  2’ (2 // oz and m in the xoy plane) X (r θ φ; It is a second -order rotation about the Oz axis 

followed by a reflection with respect to the xoy plane. 

The equivalent points are:  𝐫, 𝛉, 𝛗  and  𝐫, 𝛑 − 𝛉, 𝛑 + 𝛗   (0. 75 pt) + (0.75 pt) 

 

 


