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ȺɝəɚɎəɧɑ ɝɎɑɐɑəɔɫ ɚ ɝɔɘɘɑɞɜɔɔ 
ɖɜɔɝɞɌɗɗɚɎ əɑɚɍɡɚɐɔɘɧɑ ɐɗɫ ɜɌɍɚɞɧ 

ɝɚ ɝɞɜɟɖɞɟɜəɧɘɔ ɐɌəəɧɘɔ

Ȱ. Ɋ. ɃɑɜəɧɤɚɎ
SNBL at ESRF, Grenoble, France

ȶɌɠɑɐɜɌ ɖɜɔɝɞɌɗɗɚɏɜɌɠɔɔ,ȽȻɍȯȿ, ȽɌəɖɞ-Ȼɑɞɑɜɍɟɏ



1. ȮɎɑɐɑəɔɑ. ȳɌɣɑɘ əɟɒəɚ əɌɛɚɘɔəɌɞɨ ɚ ɝɔɘɘɑɞɜɔɔ. 

ȼɑɖɚɘɑəɐɌɢɔɔ ɛɚ ɗɔɞɑɜɌɞɟɜɑ.

2. ȺɛɑɜɌɢɔɔ ɔ ɩɗɑɘɑəɞɧ ɝɔɘɘɑɞɜɔɔ. 

3. Ⱦɚɣɑɣəɧɑ ɏɜɟɛɛɧ, ɜɑɤɑɞɖɔ ȭɜɌɎɑ, ɛɜɚɝɞɜɌəɝɞɎɑəəɧɑ 

ɏɜɟɛɛɧ. 

4. Ƚɔɘɘɑɞɜɔɫ Ɏ ɐɔɠɜɌɖɢɔɔ. 

4.1. ȽɠɑɜɌ ɉɎɌɗɨɐɌ, ɚɍɜɌɞəɌɫ ɜɑɤɑɞɖɌ ɔ ɝɎɫɓɨ 

ɝɔɘɘɑɞɜɔɔ ɖɜɔɝɞɌɗɗɔɣɑɝɖɚɕ ɝɞɜɟɖɞɟɜɧ ɝɚ 

ɝɔɘɘɑɞɜɔɑɕ ɐɔɠɜɌɖɢɔɚəəɚɕ ɖɌɜɞɔəɧ

4.2 ȰɔɠɜɌɖɢɔɫ əɌ əɑɢɑəɞɜɚɝɔɘɘɑɞɜɔɣəɧɡ ɔ 

ɖɔɜɌɗɨəɧɡ ɝɞɜɟɖɞɟɜɌɡ. ȼɑɓɚəɌəɝɖɚɑ ɜɌɝɝɑɫəɔɑ.

5. ȳɌɖɗɪɣɑəɔɑ. ȶɜɌɞɖɔɕ ɛɚɎɞɚɜ əɑɚɍɡɚɐɔɘɧɡ ɝɎɑɐɑəɔɕ 

ɔ ɛɑɜɑɣɑəɨ ɛɜɌɖɞɔɣɑɝɖɔɡ ɟɛɜɌɒəɑəɔɕ. 
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ȻɗɌə ɗɑɖɢɔɔ
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ȳɌɣɑɘ əɟɒəɚ əɌɛɚɘɔəɌɞɨ ɚ 
ɝɔɘɘɑɞɜɔɔ.

ÅȶɜɔɝɞɌɗɗɚɠɔɓɔɖɌ
ðȽɑɏəɑɞɚɩɗɑɖɞɜɔɖɔ, ɖɔɜɌɗɨəɧɑ ɝɞɜɟɖɞɟɜɧ, 
ɘɟɗɨɞɔɠɑɜɜɚɔɖɔ

ÅɀɔɓɔɖɌ ɠɌɓɚɎɧɡ ɛɑɜɑɡɚɐɚɎ
ðȿɏɗɚɎɌɫ ɓɌɐɌɣɌ ɞɑɚɜɔɔ ȷɌəɐɌɟ
ðȽɔɘɘɑɞɜɔɕəɌɫ ɝɎɫɓɨ ɘɑɒɐɟ ɝɞɜɟɖɞɟɜəɧɘɔ 
ɐɑɠɚɜɘɌɢɔɫɘɔ

ÅȽɌɘɚɑ ɏɗɌɎəɚɑ ðɝɔɘɘɑɞɜɔɫ əɑɚɍɡɚɐɔɘɌ ɐɗɫ 
ɚɛɜɑɐɑɗɑəɔɫ ɜɌɝɛɚɗɚɒɑəɔɫ ɌɞɚɘɚɎ Ɏ 
ɝɞɜɟɖɞɟɜɌɡ.



Ȼɜɑɐɟɛɜɑɒɐɑəɔɑ

ÅȰɌəəɌɫ ɗɑɖɢɔɫ əɑ ɫɎɗɫɑɞɝɫ ɛɚɗəɧɘ 
ɖɟɜɝɚɘ ɛɚ ɝɔɘɘɑɞɜɔɔ Ɏ 
ɖɜɔɝɞɌɗɗɚɏɜɌɠɔɔ.

Åȱɑ ɓɌɐɌɣɌ ðɛɚɘɚɣɨ ɝɗɟɤɌɞɑɗɫɘ 
Ɏɝɛɚɘəɔɞɨ ɔ ɚɍɜɌɞɔɞɨ ɎəɔɘɌəɔɑ əɌ 
əɑɖɚɞɚɜɧɑ Ɏɚɛɜɚɝɧ, ɖɚɞɚɜɧɑ, ɛɚ ɚɛɧɞɟ 
ɌɎɞɚɜɌ, ɎɧɓɧɎɌɪɞ ɞɜɟɐəɚɝɞɔ əɌ 
ɛɜɌɖɞɔɖɑ
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ȽɚɎɜɑɘɑəəɌɫ ɗɔɞɑɜɌɞɟɜɌ
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ȺɛɑɜɌɢɔɔ ɔ ɩɗɑɘɑəɞɧ ɝɔɘɘɑɞɜɔɔ. 
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Motif : the fundamental part of a symmetric 
design that, when repeated, creates the 

whole pattern

Operation: some act that reproduces the 
motif to create the pattern

Element: an operation located at a 
particular point in space
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