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Welcome to the last unit of this chapter!  
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What have you learned so far and what else will be accomplished in the next chapter? 

 

Well, this is synoptically shown here on this slide. You are familiar with point symmetry in 3D 

and are able to describe the external shape of crystals according to the 32 crystal classes. 

Furthermore, we discussed repeating patterns in 2D, in the plane, in which two further symmetry 

operations occur, namely pure translations and glide reflections, which are absent in finite 

objects. 

 

With these symmetry operations shown here, all conceivable periodic 2D objects can be 

described according to the 17 principally different plane or wallpaper groups, which are based 

on the 5 Bravais lattices of the plane.  

 

In the next chapter, we will learn the missing things that will enable us to describe the complete 

symmetry of crystals, the 230 space groups. 

 

For this purpose, we have to look at two symmetry operations that have translational 

components - we already know how glide planes work in 2D, but we still have to explore their 

specific occurrence in crystals. And, finally, we will learn about screw axes, which are symmetry 

elements, in which - as in glide planes - two combined operations are involved, here rotation 

and translation. 

 

For the rest of this final unit of this chapter, I will only give you some recommendations 

concerning some web pages, helpful tools and some other things. 
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If you want to classify periodic patterns of the plane according to their 17 plane groups, then you 

should give this Pattern Recognition Algorithm by Brian Sanderson a try. It works like a flow 

chart. You will be guided by answering these questions consecutively and finally reach the 

branch with the right plane group. 
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If you want to design symmetric patterns on your own, either with point symmetry or with 

translational symmetry in 2D, then there are a variety of very useful tools on the internet, for 

instance: 

 

 



- Kali - Symmetric Sketching, or 

- the Escher Web Sketch,  

- the Symmetry Artist, or... 
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...also this tool called Morenaments.  

 

One tool I like in particular is “Weave Silk”, which is also available as an app for the iPhone or 

iPad. This is how it looks like, if you draw with this app. 

 

See you again in chapter 4! 


