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Lab 6
Part I:  Crystal Systems 

Reference:  Klein, Chapter 2, 8, and 9;  Nesse, Chapter 2, 4, 18, 19 and 20; Wenk and Bulakh, Chapters 3 and 4
PART I: Playing with crystal models

PART II: Crystal systems and symmetry

Definitions
Twins occur when two or more crystals grow together in a crystallographic alignment.

Rotational symmetry occurs in some crystals, and is evident when a rotational of either 180, 120, 90, or 60, leaves a crystal invariant.

Mirror planes reflect one face to its symmetric equivalent.  They can intersect edges or the middle of faces.

Inversion centers take a face or a point and map it through the center of a crystal.

Unit cells are microscopic repeat units of a crystal structure.

Crystal systems are the six possible geometries of unit cells.  

Exercise 1.  Crystal Systems

(5 pts.) Fill in the blanks.

	Crystal System
	Ratios of Cell Edge Lengths and Angles

	Triclinic
	

	Monoclinic
	

	Orthorhombic
	

	Tetragonal
	

	Hexagonal
	

	Cubic
	a = b = c, ( = ( = ( = 90(


Exercise 2

(14 pts.) Fill in the blanks.
	G
	GUGi
	HUG\Hi
	Crystal system

	1
	1
	---
	

	2
	2/m
	m
	

	
	3
	---
	

	4
	4/m
	4
	

	6
	6/m
	6
	

	222
	2/m2/m2/m
	2mm
	

	322
	32/m2/m
	3mm
	

	
	4/m2/m2/m
	4mm & 42m
	

	622
	6/m2/m2/m
	6mm &62m
	

	332
	33 2/m
	---
	

	
	4/m3 2/m
	4 3 m
	


Exercise 3
Triclinic crystals

(2 pts.) Examine models in the box (213 and 220). How many mirror planes does a triclinic crystal have? Is there any rotational symmetry?

Monoclinic crystals

(2 pts.) Monoclinic crystals have two axes at 90° and another axis at an arbitrary angle.  Examine model 208.  There is one two-fold rotational symmetry in this model. Draw a model and indicate the rotational axis. 

Orthorhombic crystals

(1 pt.) Model 185 is an orthorhombic model for the mineral austinite.  How many mirror planes are represented in this model?

(2 pts.) Model 176 is a twinned orthorhombic crystals.  What is the twin angle? Name a mineral that often presents the similar twinning form as this model. (hint: This mineral is common in medium-temperature metamorphic rocks.)

Tetragonal crystals

(1 pt.) Tetragonal minerals are characterized by a four-fold rotational symmetry axis.  What constraint does this place on the number of sides of a tetragonal crystal when viewed down the c axis?

(1 pt.) What is the minimum number of crystal faces in a tetragonal mineral?

(1 pt.) How many 2-fold axes can you find in model 50?

(1 pt.) How many mirror planes can you find in model 50?

(1 pt.) Examine 7 models placed in the box (8, 58, 66, 73, 75, 80, 88). Find a model that does not belong to tetragonal system. 

Hexagonal crystals

(1 pt.) Hexagonal system is characterized by 3 and/or 6 rotational symmetry. In a hexagonal (regular 6-sided) prism, what is the angle between each of the exterior faces?

(1 pt.) Model 84 is a shape known as a hexagonal dipyramid.  How many faces does this shape have?

(1 pt.) What is the minimum number of crystal faces in a mineral with 6-fold symmetry?

(1 pts.) Model 140 is a model of quartz.  Find the 3-fold axis and draw the crystal as viewed down this axis.

Cubic crystals

(3 pts.) Cubic crystals are characterized by four three-fold rotational symmetry axes. Examine crystal model 14.  This model is known as a trapezohedron.  How many faces does it have? Draw the shape of its face. What is the shape of the faces? 

(3 pt.) Examine crystal model 3.  This model is known as a dodecahedron.  It has twelve equivalent faces. Draw the shape of its face. What is the shape of these faces? Which mineral commonly takes on this form?  

(3 pts.) Examine model 25.  How many faces does this model have?  What is the name of this form? Draw the shape of its face. What is the shape of these faces?
(2 pts.) Examine model 46.  What is this shape?  Which mineral has this habit?
(1 pt) Look at one of the pyrite crystals with striations. Which of the two cubic point groups (G) does this crystal belong to?

Exercise 4. Name the crystal systems 
(12 pts.) Name the crystal systems for the following models and identify minerals.
	1


	Model 200

	2


	Model 91

	3
	Model 132

	4
	Model 23

	5


	Model 176 (model only)

	6
	Model 12 (model only)

	7
	Model 177 















