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xTüÌOûMüzÉÉx§É YrÉÉ Wæû?

xTüÌOûMü mÉëM×üÌiÉ qÉåÇ WûU eÉaÉWû mÉÉrÉÉ eÉÉ xÉMüiÉÉ Wæû| uÉå mÉijÉU xÉÇUcÉlÉÉAÉåÇ qÉåÇ ÌuÉzÉåwÉ ÃmÉ xÉå mÉëcÉÑU qÉÉ§ÉÉ qÉåÇ 
WæÇû | uÉå qÉÑZrÉiÉÈ ZÉÌlÉeÉÉåÇ (U¦É, aÉëåTüÉCOû) Måü ÂmÉ  qÉåÇ mÉÉL eÉÉiÉå Wæû, sÉåÌMülÉ rÉå cÉÏlÉÏ, oÉTïü AÉæU lÉqÉMü Måü ÃmÉÉåÇ 
qÉåÇ pÉÏ mÉÉL eÉÉiÉå WæÇû| mÉëÉcÉÏlÉ MüÉsÉ xÉå, ÌuÉ²ÉlÉ xTüÌOûMü MüÉ xÉÉæÇSrÉï, ElÉMüÐ xÉqÉÍqÉiÉ AÉMüÉU AÉæU UÇaÉ MüÉå 
MüÉæiÉÑWûsÉ xÉå SåZÉÉ aÉrÉÉ Wæû| 

mÉëÉUÇÍpÉMü xTüÌOûMü ÌuÉ¥ÉÉlÉÉÌlÉ mÉëÉM×üÌiÉMü SÒÌlÉrÉÉ qÉåÇ xTüÌOûMü MüÉ AÉMüÉU AkrÉrÉlÉ MüUlÉå Måü ÍsÉL erÉÉÍqÉÌiÉ 
MüÉ CxiÉåqÉÉsÉ ÌMürÉÉ aÉrÉÉ | 
20uÉÏÇ xÉSÏ qÉåÇ rÉWû qÉWûxÉÔxÉ ÌMürÉÉ aÉrÉÉ ÌMü LYxÉ-ÌMüUhÉ MüÉ CxiÉåqÉÉsÉ mÉSÉjÉï MüÐ xÉÇUcÉlÉÉ MüÉå SåZÉlÉå qÉåÇ 
ÌMürÉÉ eÉÉ xÉMüiÉÉ Wæû| rÉWû AÉkÉÑÌlÉMü xTüÌOûMüzÉÉx§É  Måü ESrÉ MüÉ ÌlÉzÉÉlÉ jÉÉ| LYxÉ-ÌMüUhÉ uÉwÉï 1895 
(1895) qÉåÇ ZÉÉåeÉÏ aÉrÉÏ jÉÏ| rÉå mÉëMüÉzÉ MüÐ LåxÉÏ oÉÏqÉ Wæû eÉÉå qÉlÉÑwrÉ Måü AÉÆZÉÉåÇ MüÉå ÌSZÉÉD  lÉWûÏ SåiÉÏ| eÉoÉ 
rÉWû ÌMüxÉÏ uÉxiÉÑ mÉU mÉQûiÉÏ Wæû iÉÉå uÉxiÉÑ Måü mÉUqÉÉhÉÑ ExÉå ÌoÉZÉåU SåiÉå Wæû| xTüÌOûMü Måü xÉlSpÉï qÉåÇ xTüÌOûMüÌuÉ¥ÉÉÌlÉ 
lÉå ZÉÉåeÉÉ ÌMü ClÉMüÉ ÌlÉrÉÍqÉiÉ urÉuÉxjÉÉ ÌMüUhÉÉåÇ MüÉå LMü ÌlÉÍ¶ÉiÉ ÌSzÉÉ qÉåÇ ÌoÉZÉåUiÉÉ Wæû|

mÉëÉcÉÏlÉ pÉÉUiÉÏrÉ sÉåZÉlÉ CÇÌaÉiÉ MüUiÉÉ Wæû ÌMü rÉÉå®É CÇSì SåuÉiÉÉ MüÉ WûÍjÉrÉÉU WûÏUÉ jÉÉ| CxÉMüÐ AmÉ-
lÉÏ AxÉÉkÉÉUhÉ MüPûÉåUiÉÉ AÉæU mÉëMüÉzÉ MüÐ cÉqÉMü CxÉMåü AmÉlÉå mÉëÉM×üÌiÉMü xTüÌOûMü xÉÇUcÉlÉÉ MüÐ SåÇlÉ jÉÏ| 
mÉëÉcÉÏlÉ pÉÉUiÉÏrÉÉåÇ Måü ÍsÉL rÉWû aÉeÉïlÉ AÉæU ÌoÉeÉsÉÏ Måü xÉqÉÉlÉ jÉÉ| 

iÉÏxÉUÏ zÉiÉÉoSÏ DxÉÉ mÉÔuÉï xÉå WûÏUå MüÐ “A¹pÉÑeÉÉMüÉU ” xTüÌOûMüxÉÇUcÉlÉÉ MüÉå SåZÉÉ eÉÉ UWûÉ Wæû| AÉæU rÉå  
pÉÏ mÉëqÉÉhÉ ÍqÉsÉiÉÉ Wæû ÌMü mÉëÉcÉÏlÉ pÉÉUiÉÏrÉ cÉÉæjÉÏ zÉiÉÉoSÏ D.mÉÔ. qÉåÇ WûÏUå MüÉ mÉërÉÉåaÉ NåûSlÉ rÉl§É Måü ÃmÉ qÉåÇ 
ÌMürÉÉ aÉrÉÉ |   

WûÏUÉ xÉUsÉ AÉæU AÉÇiÉËUMü xÉqÉÍqÉiÉ xTüÌOûMü xÉÇUcÉlÉÉAÉåÇ qÉåÇ xÉå 
LMü Wæû| WûÉåmÉ WûÏUå AÉæU MüÉåÌWûlÉÔU WûÏUå Måü ÃmÉ qÉåÇ MüD mÉëÍxÉ® 
WûÏUå Qåû‚ülÉ Måü aÉÉåsÉMÑÇüQûÉ Måü ZÉÄeÉÉlÉÉ qÉåÇ mÉÉrÉå aÉrÉå AÉæU MüÉåÌWûlÉÔU 
xÉqÉëÉOû eÉWûÉÇaÉÏU Måü qÉrÉÔU ÍxÉÇWûÉxÉlÉ MüÉ ÌWûxxÉÉ jÉÉ| eÉæMüoÉ WûÏUÉ 
WæûSUÉoÉÉS Måü ÌlÉÄeÉÉqÉ Måü AÉpÉÔwÉhÉ xÉÇaÉëWû MüÉ LMü ÌWûxxÉÉ jÉÉ|
LYxÉ-ÌMüUhÉ xTüÌOûMüzÉÉx§É  ÌuÉMüÉxÉ Måü 100(100) uÉwÉÉåïÇ 
Måü oÉÉS xÉÉqÉaÉëÏ MüÐ mÉUqÉÉhÉÑ xÉÇUcÉlÉÉ AÉæU xÉÇoÉÇÍkÉiÉ aÉÑhÉÉåÇ Måü 
AkrÉrÉlÉ MüÉ ÍsÉL AaÉëhÉÏ iÉMülÉÏMü oÉlÉ aÉrÉÉ Wæû, rÉWû ÌuÉ¥ÉÉlÉ Måü 
MüD ¤Éå§ÉÉåÇ qÉåÇ mÉëaÉÌiÉ Måü MåÇüSì Wæû|

xÉÉkÉÉUhÉ lÉqÉMü LMü 
xTüÌOûMü Wæû| CxÉMåü 
xÉÉåÌQûrÉqÉ AÉæU YsÉÉåUÉCQû 
AÉrÉlÉÉåÇ LMü SÕxÉUå Måü 
ÍsÉL oÉÉkrÉ MüU UWåû WæÇû 
ÎeÉxÉMüÉ mÉËUhÉÉqÉ bÉlÉ 
xÉqÉÃmÉiÉÉ Wæû|
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This is because, in a liquid, the movement 
of molecules made it impossible to register 
a scattered signal that could be interpreted. 
Crystallographers discovered that they could 
study biological materials, such as proteins 
or DNA, by making crystals of them. This 
extended the scope of crystallography to 
biology and medicine. The discovery came at 
a time when the growing power of computers 
was making it possible to model the structure 
of these more complex crystals.

After 100 years of development, X-ray 
crystallography has become the leading 
technique for studying the atomic structure 
and related properties of materials. It is now at 

the centre of advances in many �elds of science. New crystallographic methods are 
still being introduced and new sources (electrons, neutrons and synchrotron light) 
have become available. These developments enable crystallographers to study the 
atomic structure of objects that are not perfect crystals, including quasicrystals (see 
box) and liquid crystals (see photo of television overleaf).

The development of machines capable of generating intense light and X-rays 
(synchrotrons) has revolutionized crystallography. Large research facilities housing 
synchrotrons are used by crystallographers working in areas such as biology, chemistry, 
materials science, physics, archaeology and geology. Synchrotrons enable archaeologists 
to pinpoint the composition and age of artefacts dating back tens of thousands of years, 
for instance, and geologists to analyse and date meteorites and lunar rocks.

QUASICRYSTALS: DEFYING THE LAWS OF NATURE

In 1984, Dan Shechtman discovered the existence of a crystal in which the atoms were assembled in a model that could not be 
strictly repeated. This de�ed the accepted wisdom about the symmetry of crystals. Up until then, it had been thought that only 
symmetrical geometric forms with 1, 2, 3, 4 or 6 sides could occur as crystals, since only these forms could be reproduced in three 
dimensions.

Yet, when Dan Shechtman 
observed an alloy of aluminium 
and manganese under an electron 
microscope, he discovered a 
pentagon (�ve-sided shape). This 
‘outlaw’ came to be known as a 
quasicrystal. Dan Shechtman’s 
groundbreaking discovery would 
earn him the Nobel Prize in 
Chemistry in 2011.

As a consequence of the way in 
which their atoms are arranged, 
quasicrystals have unusual 
properties: they are hard and brittle 
and behave almost like glass, being 
resistant to corrosion and adhesion. 
They are now used in a number of 
industrial applications, one example 
being non-stick pans.

Moroccan artisans (Maalems) have actually known about the patterns found in quasicrystals for centuries. Seven hundred 
years separate the two images above. The image on the left shows the di�raction pattern of a quasicrystal obtained by Dan 
Shechtman in 1984. The photo on the right shows a �ne mosaic (zellije) in the Attaraine Madrasa in Fez (Morocco), dating from the 
14th century. The images look remarkably similar, with both showing pentagonal patterns.

Source: di�raction pattern image, Physical Review Letters (1984), vol. 53, pages 1951–1953; 
image from the mosaic, Moroccan Crystallographic Association

3D image of a crystal structure. In 
a crystal, atoms, groups of atoms, 
ions or molecules have a regular 
arrangement in three dimensions. 
© IUCr
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iÉÏuÉë mÉëMüÉzÉ AÉæU LYxÉ-ÌMüUhÉ (synchrotrons) mÉæSÉ MüUlÉå qÉåÇ xÉ¤ÉqÉ qÉzÉÏlÉÉåÇ Måü ÌuÉMüÉxÉ lÉå xTüÌOûMü 
zÉÉx§É Måü ¤Éå§É qÉåÇ ¢üÉÇÌiÉ sÉÉ SÏ Wæû| LYxÉ-ÌMüUhÉ (synchrotrons) MüÉ  mÉÑUÉiÉÉiuÉ, xÉÉqÉaÉëÏ ÌuÉ¥ÉÉlÉ, eÉÏuÉ 
ÌuÉ¥ÉÉlÉ, UxÉÉrÉlÉ ÌuÉ¥ÉÉlÉ, pÉÉæÌiÉMü ÌuÉ¥ÉÉlÉ AÉæU pÉÔÌuÉ¥ÉÉlÉ eÉæxÉå ¤Éå§ÉÉåÇ qÉåÇ MüÉqÉ MüU UWåû xTüÌOûMüzÉÉx§É 
 ÌuÉ¥ÉÉÌlÉrÉÉå ²ÉUÉ EmÉrÉÉåaÉ ÌMürÉÉ eÉÉiÉÉ Wæû|

mÉÑUÉiÉiuÉÌuÉS synchrotrons MüÉ mÉërÉÉåaÉ MüUMåü xÉÇrÉÉåeÉlÉ AÉæU EqÉë MüÐ mÉWûcÉÉlÉ MüU xÉMüiÉå Wæû| ES-
ÉWûUhÉÉjÉï-EsMüÉÌmÉÇQû AÉæU cÉÇSìqÉÉ MüÐ cÉ–ûÉlÉÉåÇ MüÐ EqÉë AÉæU xÉÇrÉÉåeÉlÉ| 

1984 qÉåÇ, QæûlÉ zÉåciqÉlÉ (CeÉUÉCsÉ) lÉå LMü LåxÉå xTüÌOûMü Måü AÎxiÉiuÉ MüÉå ZÉÉåeÉÉ ÎeÉxÉqÉåÇ mÉUqÉÉhÉÑ LMü qÉÊQûsÉ 
qÉåÇ CMü–åû WÒûL jÉå| ÎeÉxÉå ÌMüxÉÏ pÉÏ mÉëMüÉU SÒWûUÉrÉÉ lÉWûÏ eÉÉ xÉMüiÉÉ, rÉW xuÉÏM×üiÉ ¥ÉÉlÉ xTüÌOûMü MüÐ xÉqÉÃmÉiÉÉ 
MüÉå sÉsÉMüÉUiÉÏ Wæû| iÉoÉ iÉMü rÉWû xÉÉåcÉÉ eÉÉiÉÉ jÉÉ ÌMü 1,2,3,4,6, mÉ¤ÉÉåÇ uÉÉsÉÏ 

AÉM×üÌiÉ WûÏ xTüÌOûMü Wæû, YrÉÉåÇÌMü MåüuÉsÉ ClWûÏ ÃmÉÉåÇ MüÉå iÉÏlÉ AÉrÉÉqÉÉåÇ qÉåÇ mÉÑlÉÌuÉïMüÍxÉiÉ ÌMürÉÉ eÉÉ xÉMüiÉÉ Wæû| QæûlÉ 
lÉå eÉoÉ LsrÉÔqÉÏÌlÉrÉqÉ AÉæU qÉæÇaÉlÉÏeÉ MüÐ LMü ÍqÉ´É kÉÉiÉÑ MüÉå CsÉåYOíûÊlÉ qÉÉC¢üÉåxMüÉåmÉ xÉå SåZÉÉ, iÉÉå ExÉlÉå LMü 
mÉåÇOûÉaÉlÉ (mÉÇcÉpÉÑeÉ) MüÐ ZÉÉåeÉ MüÐ rÉWû ÌuÉUÉåkÉÉpÉÉxÉ, LMü AÉpÉÉxÉÏ xTüÌOûMü Måü ÃmÉ qÉåÇ mÉëcÉÍsÉiÉ WûÉå aÉrÉÉ| QæûlÉ Måü 
CxÉ lÉrÉå ZÉÉåeÉ Måü ÍsÉrÉå, 2011( 2011) qÉåÇ ExÉå UxÉÉrÉlÉ ÌuÉ¥ÉÉlÉ qÉåÇ lÉÉåoÉåsÉ mÉÑUxMüÉU ÍqÉsÉÉ| uÉÉxiÉuÉ qÉåÇ qÉÉåU‚üÉå 
Måü MüÉUÏaÉU ( Maalems ) xÉÌSrÉÉåÇ xÉå AÉpÉÉxÉÏ xTüÌOûMü qÉåÇ mÉÉrÉå eÉÉlÉå uÉÉsÉå ÃmÉ Måü oÉÉUå qÉåÇ eÉÉlÉiÉå jÉå| oÉÉLÆ 
iÉUTü uÉÉsÉÏ NûÌuÉ, AÉpÉÉxÉÏ xTüÌOûMü MüÉ ÌuÉuÉiÉïlÉ ÃmÉ 
MüÉå mÉëSÍzÉïiÉ MüUiÉÏ Wæû| ÎeÉxÉå 1984

1984 (1984) qÉåÇ QæûlÉ zÉåciqÉlÉ Måü ²ÉUÉ mÉëÉmiÉ 
ÌMürÉÉ aÉrÉÉ| oÉÉD iÉUTü uÉÉsÉÏ iÉxuÉÏU LMü AcNûÏ 
qÉÉåÄeÉåMü (ÄeÉåÎssÉeÉå) MüÉå mÉëSÍzÉïiÉ MüUiÉÉ Wæû| ÎeÉxÉMüÉ 
ÌiÉjÉÏ ÌlÉkÉÉïUhÉ 14 (14) uÉÏÇ xÉSÏ qÉåÇ TåüeÉ (qÉÉåU‚üÉå) 
qÉåÇ A¨ÉÉËUrÉlÉ qÉSUxÉÉ qÉåÇ ÌMürÉÉ aÉrÉÉ| SÉålÉÉåÇ NûÌuÉrÉÉ 
sÉaÉpÉaÉ xÉqÉÉlÉ Wæû eÉÉå ÌMü mÉÇcÉMüÉålÉÉ ÃmÉ MüÉå mÉëSÍzÉïiÉ 
MüU UWûÏ Wæû|

AÉpÉÉxÉÏ xTüÌOûMü: mÉëM×üÌiÉ Måü ÌlÉrÉqÉ MüÐ AuÉWåûsÉlÉÉ   

xTüÌOûMü xÉÇUcÉlÉÉ Måü 
iÉÏlÉ-AÉrÉÉqÉÏ mÉëÌiÉÌoÉqoÉ 
| xTüÌOûMü qÉåÇ mÉUqÉÉhÉÑAÉåÇ, 
mÉUqÉÉhÉÑAÉåÇ MüÉ xÉqÉÔWû, 
AÉrÉlxÉ AjÉuÉÉ AhÉÑ 
ÌlÉrÉÍqÉiÉ iÉÏlÉ-AÉrÉÉqÉÏ 
ÃmÉ qÉåÇ urÉuÉÎxjÉiÉ 
WûÉåiÉå Wæû| 

xÉëÉåiÉ: ÌuÉuÉiÉïlÉ ÃmÉ NûÌuÉ, ÌTüÎeÉMüsÉ ËUurÉÑ sÉåOûxÉï 1984 
(1984), ZÉÇQû. 53(53), mÉ×¸ 1951-1953 (1951-1953), 
qÉÉåÄeÉåMü, qÉÉåU‚ülÉ xTüÌOûMüzÉÉx§É xÉÇbÉ| 

This is because, in a liquid, the movement 
of molecules made it impossible to register 
a scattered signal that could be interpreted. 
Crystallographers discovered that they could 
study biological materials, such as proteins 
or DNA, by making crystals of them. This 
extended the scope of crystallography to 
biology and medicine. The discovery came at 
a time when the growing power of computers 
was making it possible to model the structure 
of these more complex crystals.

After 100 years of development, X-ray 
crystallography has become the leading 
technique for studying the atomic structure 
and related properties of materials. It is now at 

the centre of advances in many �elds of science. New crystallographic methods are 
still being introduced and new sources (electrons, neutrons and synchrotron light) 
have become available. These developments enable crystallographers to study the 
atomic structure of objects that are not perfect crystals, including quasicrystals (see 
box) and liquid crystals (see photo of television overleaf).

The development of machines capable of generating intense light and X-rays 
(synchrotrons) has revolutionized crystallography. Large research facilities housing 
synchrotrons are used by crystallographers working in areas such as biology, chemistry, 
materials science, physics, archaeology and geology. Synchrotrons enable archaeologists 
to pinpoint the composition and age of artefacts dating back tens of thousands of years, 
for instance, and geologists to analyse and date meteorites and lunar rocks.

QUASICRYSTALS: DEFYING THE LAWS OF NATURE

In 1984, Dan Shechtman discovered the existence of a crystal in which the atoms were assembled in a model that could not be 
strictly repeated. This de�ed the accepted wisdom about the symmetry of crystals. Up until then, it had been thought that only 
symmetrical geometric forms with 1, 2, 3, 4 or 6 sides could occur as crystals, since only these forms could be reproduced in three 
dimensions.

Yet, when Dan Shechtman 
observed an alloy of aluminium 
and manganese under an electron 
microscope, he discovered a 
pentagon (�ve-sided shape). This 
‘outlaw’ came to be known as a 
quasicrystal. Dan Shechtman’s 
groundbreaking discovery would 
earn him the Nobel Prize in 
Chemistry in 2011.

As a consequence of the way in 
which their atoms are arranged, 
quasicrystals have unusual 
properties: they are hard and brittle 
and behave almost like glass, being 
resistant to corrosion and adhesion. 
They are now used in a number of 
industrial applications, one example 
being non-stick pans.

Moroccan artisans (Maalems) have actually known about the patterns found in quasicrystals for centuries. Seven hundred 
years separate the two images above. The image on the left shows the di�raction pattern of a quasicrystal obtained by Dan 
Shechtman in 1984. The photo on the right shows a �ne mosaic (zellije) in the Attaraine Madrasa in Fez (Morocco), dating from the 
14th century. The images look remarkably similar, with both showing pentagonal patterns.

Source: di�raction pattern image, Physical Review Letters (1984), vol. 53, pages 1951–1953; 
image from the mosaic, Moroccan Crystallographic Association

3D image of a crystal structure. In 
a crystal, atoms, groups of atoms, 
ions or molecules have a regular 
arrangement in three dimensions. 
© IUCr
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A brief history
Throughout history, people have been fascinated by the beauty and mystery 
of crystals. Two thousand years ago, Roman naturalist Pliny the Elder admired 
‘the regularity of the six-sided prisms of rock crystals.’ At the time, the process of 
crystallizing sugar and salt was already known to the ancient Indian and Chinese 
civilizations: cane sugar crystals were manufactured from sugar cane juice in 
India and, in China, brine was boiled down into pure salt. Crystallization was also 
developed in Iraq in the 8th century CE. Two hundred years later, Egypt and the 
region of Andalucia in Spain would master the technique of cutting rock crystals 
for use in utensils and decorative items like the box pictured here. In 1611, German 
mathematician and astronomer Johannes Kepler was the �rst to observe the 
symmetrical shape of snow�akes and infer from this their underlying structure. 
Less than 200 years later, French mineralogist René Just Haüy would discover the 
geometrical law of crystallization.

In 1895, X-rays were discovered by William Conrad Röntgen, who was awarded the 
�rst Nobel Prize in Physics in 1901. It was Max von Laue and his co-workers, however, 
who would discover that X-rays travelling through a crystal interacted with it and, as a 
result, were di�racted in particular directions, depending on the nature of the crystal. 
This discovery earned von Laue the Nobel Prize in Physics in 1914.

Equally important was the discovery by father and son team William Henry Bragg 
and William Lawrence Bragg in 1913 that X-rays could be used to determine the 
positions of atoms within a crystal accurately and unravel its three-dimensional 
structure. Known as Bragg’s Law, this discovery has largely contributed to the modern 
development of all the natural sciences because the atomic structure governs the 
chemical and biological properties of matter and the crystal structure most physical 
properties of matter. The Bragg duo was awarded the Nobel Prize in Physics in 1915.

Between the 1920s and the 1960s, X-ray crystallography helped to reveal some of 
the mysteries of the structure of life, with great rami�cations for health care. Dorothy 
Hodgkin, for instance, solved the structures of a number of biological molecules, 
including cholesterol (1937), vitamin B12 (1945), penicillin (1954) and insulin (1969). 
She was awarded the Nobel Prize in Chemistry in 1964. Sir John Kendrew and Max 
Perutz were the �rst to work out the crystal structure of a protein, earning them 
the Nobel Prize in Chemistry in 1962. Since that breakthrough, the crystal structure 
of over 90,000 proteins, nucleic acids and other biological molecules has been 
determined using X-ray crystallography.

One of the biggest milestones of the 20th century was the discovery of the crystal 
structure of DNA by James Watson and Francis Crick. Perhaps less well known is the 
fact that their discovery was made on the basis of di�raction experiments carried 
out by Rosalind Franklin, who died prematurely in 1958. The discovery of the ‘double 
helix’ paved the way to macromolecule and protein crystallography, essential tools of 
the biological and medical sciences today. Watson and Crick were rewarded with the 
Nobel Prize in Physiology or Medicine in 1962, together with Maurice Wilkins, who 
had worked with Rosalind Franklin.

Crystallography and crystallographic methods have continued to develop over the 
last 50 years; in 1985, for example, the Nobel Prize in Chemistry was awarded to Herb 
Hauptman and Jerome Karle for developing new methods of analysing crystal structures. 
As a result, the crystal structures of more and more compounds have been solved.

Recent Nobel Prizes have been awarded to Venkatraman Ramakrishnan, Thomas 
Steitz and Ada Yonath (2009, see page 8), to Andre Geim and Konstantin Novoselov 
(2010) for their groundbreaking work on graphene, the �rst of a new class of two-
dimensional crystalline materials with unique electronic and mechanical properties, 
to Dan Shechtman (2011) for the discovery of quasicrystals (see box on facing page) 
and to Robert Lefkowitz and Brian Kobilka (2012) for revealing the inner workings 
of an important family of cell receptors which govern nearly every function of the 
human body.

Gem-studded box made in Egypt in 
about 1200 CE
© Musée de Cluny, France

In all, 45 scientists have 
been awarded the 
Nobel Prize over the 
past century for work 
that is either directly 
or indirectly related to 
crystallography. There is 
not enough room to list 
them all in this brochure 
but it is thanks to their 
individual contributions 
that crystallography 
has come to underpin 
all the sciences. Today, 
crystallography remains 
a fertile ground for 
new and promising 
fundamental research.
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1895(1895): LYxÉ-ÌMüUhÉ, ÌuÉÍsÉrÉqÉ MüÊlÉUÉQû UÊlOûaÉlÉ 
²ÉUÉ ZÉÉåeÉ MüÐ aÉrÉÏ ÎeÉxÉMåü ÍsÉL 1901(1901) qÉåÇ pÉÉæÌiÉ-
MüÐ qÉåÇ mÉWûsÉÉ lÉÉåoÉåsÉ mÉÑUxMüÉU xÉå xÉqqÉÉÌlÉiÉ ÌMürÉÉ aÉrÉÉ|

1914 (1914): qÉæYxÉ uÉÊlÉ sÉÑL AÉæU ExÉMåü xÉÉÍjÉrÉÉåÇ lÉå 
LMü mÉËUhÉÉqÉ Måü ÃmÉ qÉåÇ, rÉW ZÉÉåeÉÉ ÌMü LYxÉ-ÌMüUhÉ  LMü 
xTüÌOûMü xÉå OûMüUÉiÉÏ Wæû iÉÉå LMü ÌlÉÍ¶ÉiÉ ÌSzÉÉ qÉåÇ 

ÌuÉuÉÌiÉïiÉ WûÉå eÉÉiÉÏ Wæû| eÉÉå xTüÌOûMü  Måü mÉëM×üÌiÉ mÉU ÌlÉpÉïU 
MüUiÉÏ Wæû| CxÉ ZÉÉåeÉ xÉå uÉÊlÉ sÉÑL lÉå pÉÉæÌiÉMüÐ qÉåÇ lÉÉåoÉåsÉ 
mÉÑUxMüÉU AÎeÉïiÉ ÌMürÉÉ|
1913(1913): ÌmÉiÉÉ AÉæU mÉÑ§É iÉÏqÉ ÌuÉÍsÉrÉqÉ WåûlÉUÏ oÉëæaÉ 
AÉæU ÌuÉÍsÉrÉqÉ sÉÊUåÇxÉ oÉëæaÉ lÉå rÉWû ZÉÉåeÉÉ ÌMü LYxÉ-ÌMüUhÉ  
xÉå  LMü xTüÌOûMü Måü pÉÏiÉU mÉUqÉÉhÉÑ Måü ÎxjÉÌiÉ MüÉ ÌlÉkÉÉïUhÉ 
AÉæU ExÉMåü iÉÏlÉ AÉrÉÉqÉÏ xÉÇUcÉlÉÉ MüÉå xÉqÉfÉlÉå Måü ÍsÉL 
CxiÉåqÉÉsÉ ÌMürÉÉ eÉÉ xÉMüiÉÉ Wæû| eÉÉå MüÐ oÉëæaÉ MüÉ ÌlÉrÉqÉ 
MüWûsÉÉiÉÉ Wæû AÉæU CxÉ ZÉÉåeÉ lÉå
xÉpÉÏ mÉëÉM×üÌiÉMü ÌuÉ¥ÉÉlÉÉåÇ Måü AÉkÉÑÌlÉMü ÌuÉMüÉxÉ qÉåÇ oÉWÒûiÉ 
oÉÄQûÏ pÉÉaÉÏSÉUÏ Wæû| YrÉÉåÇÌMü mÉUqÉÉhÉÑ xÉÇUcÉlÉÉ ÌMüxÉÏ
 SìurÉ Måü UÉxÉÉrÉÌlÉMü AÉæU eÉæÌuÉMü aÉÑhÉÉåÇ AÉæU xTüÌOûMü 
xÉÇUcÉlÉÉ pÉÉæÌiÉMü aÉÑhÉÉåÇ MüÉå ÌlÉrÉÇÌ§ÉiÉ MüUiÉÉ Wæû | 

1915(1915): ÌuÉÍsÉrÉqÉ WåûlÉUÏ oÉëæaÉ AÉæU ÌuÉÍsÉrÉqÉ sÉÊUåÇxÉ 
oÉëæaÉ pÉÉæÌiÉMüÐ qÉåÇ lÉÉåoÉåsÉ mÉÑUxMüÉU xÉå xÉqqÉÉÌlÉiÉ ÌMürÉÉ| 

xTüÌOûMüzÉÉx§É Måü ÍsÉL qÉWûiuÉmÉÔhÉï uÉwÉï

LMü xÉÇÍ¤ÉmiÉ CÌiÉWûÉxÉ   
mÉëÉcÉÏlÉMüÉsÉ qÉåÇ sÉÉåaÉÉåÇ MüÉå xTüÌOûMü Måü xÉÉæÇSrÉï AÉæU UWûxrÉ lÉå qÉÉåÌWûiÉ ÌMürÉÉ| 
SÉå WûeÉÉU xÉÉsÉ mÉWûsÉå, UÉåqÉlÉ mÉëM×üÌiÉuÉÉSÏ ÎmsÉlÉÏ S LsQûU, mÉijÉU xTüÌOûMü 
Måü NûWû pÉÑeÉÏ ÌmÉëeqÉ MüÐ ÌlÉrÉÍqÉiÉiÉÉ MüÐ mÉëzÉÇxÉÉ ÌMürÉÉ| mÉëÉcÉÏlÉ pÉÉUiÉÏrÉ AÉæU 
cÉÏlÉ Måü sÉÉåaÉ ExÉ xÉqÉrÉ cÉÏlÉÏ AÉæU lÉqÉMü Måü xTüÌOûMü oÉlÉÉlÉå Måü oÉÉUå qÉåÇ 
eÉÉlÉiÉå jÉå| pÉÉUiÉÏrÉ aÉ³Éå Måü UxÉ xÉå cÉÏlÉÏ MüÉ xTüÌOûMü AÉæU cÉÏlÉ Måü sÉÉåaÉ, 
ZÉÉUå mÉÉlÉÏ MüÉå EoÉÉsÉMüU zÉÑ® lÉqÉMü oÉlÉÉlÉÉ eÉÉlÉiÉå jÉå| 

xTüÌOûMüUhÉ 8(8) uÉÏÇ zÉiÉÉoSÏ qÉåÇ CUÉMü qÉåÇ ÌuÉMüÍxÉiÉ WÒûAÉ jÉÉ| SÉå xÉÉæ xÉÉsÉ oÉÉS, ÍqÉxÉë AÉæU xmÉålÉ 
qÉåÇ AÇQûÉsÉÑÍxÉrÉÉ Måü ¤Éå§É  qÉåÇ sÉÉåaÉ mÉijÉU xTüÌOûMü MüÉå MüÉOû Måü oÉiÉïlÉ AÉæU xÉeÉÉuÉOûÏ xÉqÉÉlÉ oÉlÉÉlÉå qÉåÇ 
qÉWûÉUiÉ WûÉÍxÉsÉ MüÐrÉå ÍcÉ§É qÉåÇ eÉÉå U¦É eÉÌÄQûiÉ oÉÊYxÉ Wæû| eÉÉå ÌMü 1200(1200) D. qÉåÇ ÍqÉxÉë qÉåÇ oÉlÉÉ jÉÉ| 
1611(1611) qÉåÇ, eÉqÉïlÉ aÉÍhÉiÉ¥É AÉæU ZÉaÉÉåsÉÌuÉS eÉÉåWûÉlxÉ MåümÉsÉU lÉå oÉTïüaÉÑcNåû Måü AÉkÉÉUpÉÔiÉ AÉM×üÌiÉ 
MüÉ ÌlÉUÏ¤ÉhÉ ÌMürÉÉ AÉæU ElÉMüÐ AÉkÉÉUpÉÔiÉ xÉÇUcÉlÉÉ MüÉ AlÉÑqÉÉlÉ sÉaÉÉrÉÉ|

1920-1960 (1920 – 1960): LYxÉ-ÌMüUhÉ xTüÌOûMüzÉÉx§É 
MüÐ xÉWûÉrÉiÉÉ xÉå eÉÏuÉlÉ MüÐ xÉÇUcÉlÉÉ Måü UWûxrÉÉåÇ MüÉå ZÉÉåeÉÉ aÉrÉÉ 
| LYxÉ-ÌMüUhÉÉåÇ MüÉå xuÉÉxjrÉ Måü SåZÉpÉÉsÉ Måü ÍsÉL AxmÉiÉÉsÉÉåÇ 
qÉåÇ CxiÉåqÉÉsÉ ÌMürÉÉ aÉrÉÉ |

QûÉåUÉåjÉÏ WûÉåQûÎaMülÉ lÉå MüÉåsÉåxOíûÊsÉ 1937(1937), ÌuÉOûÉÍqÉlÉ oÉÏ 
12(12) 1945 (1945), mÉåÌlÉÍxÉÍsÉlÉ 1954 (1954) AÉæU 
CÇxÉÑÍsÉlÉ 1969 (1969) xÉÌWûiÉ AlÉåMü eÉæÌuÉMü AhÉÑAÉåÇ Måü 
xÉÇUcÉlÉÉAÉåÇ MüÉ WûsÉ mÉëSÉlÉ ÌMürÉÉ| LYxÉ-ÌMüUhÉ lÉå uÉÉå AlÉåMü 
iÉUÏMåü mÉëSÉlÉ ÌMürÉå eÉÉå mÉUÇmÉUÉaÉiÉ UÉxÉÉrÉÌlÉMü ÌuÉÍkÉrÉÉð mÉëSÉlÉ lÉWûÏÇ 
MüU xÉMüÐ| 

1964(1964): QûÉåUÉåjÉÏ WûÉåQûÎaMülÉ MüÉå UxÉÉrÉlÉ ÌuÉ¥ÉÉlÉ qÉåÇ 
lÉÉåoÉåsÉ mÉÑUxMüÉU xÉå xÉqqÉÉÌlÉiÉ ÌMürÉÉ aÉrÉÉ|
1962 (1962): eÉÊlÉ MåülSìåuÉ AÉæU qÉæYxÉ mÉåÂiÄeÉ lÉå xÉuÉïmÉëjÉqÉ 
mÉëÉåOûÏlÉ MüÐ xTüÌOûMü xÉÇUcÉlÉÉ ZÉÉåeÉÉ jÉÉ ÎeÉxÉMåü ÍsÉL ElÉMüÉå 
UxÉÉrÉlÉ ÌuÉ¥ÉÉlÉ qÉåÇ lÉÉåoÉåsÉ mÉÑUxMüÉU xÉå xÉqqÉÉÌlÉiÉ ÌMürÉÉ aÉrÉÉ|
20uÉÏ zÉiÉÉoSÏ qÉåÇ eÉåqxÉ uÉÉOxÉlÉ AÉæU TëüÉÇÍxÉxÉ Ì¢üMü lÉå QûÏLlÉL 
MüÐ xTüÌOûMü xÉÇUcÉlÉÉ MüÐ ZÉÉåeÉ MüÐ eÉÉå ÌMü qÉÏsÉ MüÉ mÉi-
jÉU xÉÉÌoÉiÉ WÒûAÉ| xTüÌOûMüzÉÉx§É AÉæU ElÉMüÐ ÌuÉÍkÉrÉÉð AÇÌiÉqÉ 
50(50)xÉÉsÉÉåÇ xÉå sÉaÉÉiÉÉU ÌuÉMüÍxÉiÉ WûÉå UWûÏ Wæû| ESÉWûUhÉ Måü 
iÉÉæU mÉU, 1985 (1985) qÉåÇ WûoÉï WûÉæmOûqÉÉlÉ AÉæU eÉåUÉåqÉ MüUsÉå 
MüÉå xTüÌOûMü Måü ÌuÉzÉsÉåwÉhÉ Måü ÍsÉL lÉL iÉMülÉÏMüÐ MüÉå RÕûÄRûlÉå Måü 
ÍsÉL UxÉÉrÉlÉ ÌuÉ¥ÉÉlÉ qÉåÇ lÉÉåoÉåsÉ mÉÑUxMüÉU ÍqÉsÉÉ |
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xTüÌOûMüzÉÉx§É qÉåÇ SåzÉÉå MüÉå  ÌlÉuÉåzÉ MüÐ eÉÃUiÉ 
YrÉÉåÇ?

xTüÌOûMüzÉÉx§É lÉå lÉrÉå mÉSÉjÉï eÉæxÉå MÇümrÉÔOûU qÉåqÉÉåUÏ MüÉQïû, OåûsÉÏÌuÉeÉlÉ x¢üÏlÉ, MüÉU uÉÉrÉÑrÉÉlÉ Måü mÉÑeÉåï, 
AÉæU MüD mÉëSzÉïlÉ EmÉMüUhÉ eÉæxÉå AÉrÉÌlÉMü ÍsÉÎYuÉQû AÉÌS Måü ÌuÉMüÉxÉ qÉåÇ xÉWûrÉÉåaÉ mÉëSÉlÉ ÌMürÉÉ| 
xTüÌOûMüzÉÉx§É ÌuÉ¥ÉÉÌlÉ MåüuÉsÉ mÉSÉjÉï MüÐ xÉÇUcÉlÉÉ MüÉ AkrÉrÉlÉ WûÏ lÉWûÏ MüUiÉå AÌmÉiÉÑ ElÉMåü aÉÑhÉÉåÇ MüÉå 
xÉÇzÉÉåÍkÉiÉ pÉÏ MüUiÉå Wæû AjÉuÉÉ CxÉ rÉÉåarÉ oÉlÉÉiÉå Wæû iÉÉÌMü uÉÉå AsÉaÉ RÇûaÉ xÉå urÉuÉWûÉU MüU xÉMåü|

xTüÌOûMüzÉÉx§É ÌuÉ¥ÉÉÌlÉ lÉrÉå mÉSÉjÉÉåï MüÉ ElaÉsÉÏMüÉ ÌlÉzÉÉlÉ xjÉÉÌmÉiÉ MüU xÉMüiÉå WæÇû| eÉoÉ MÇümÉlÉÏ mÉåOåÇûOû Måü 
ÍsÉL AÉuÉåSlÉ MüUiÉÏ Wæû iÉoÉ CxÉ ‘ElaÉsÉÏMüÉ ÌlÉzÉÉlÉ’ MüÉ EmÉrÉÉåaÉ LMü lÉrÉÉ mÉSÉjÉï Måü ÃmÉ qÉåÇ xÉÉÌoÉiÉ 
MüUiÉÏ Wæû|

uÉÉxiÉuÉ qÉåÇ, xmÉÌOûMüzÉÉx§É Måü oÉWÒûiÉ xÉå EmÉrÉÉåaÉ Wæû| rÉWû WûqÉÉUå SæÌlÉMü eÉÏuÉlÉ xÉå eÉÑÄQûÏ Wæû AÉæU E±ÉåaÉÉåÇ 
MüÐ UÏÄRû MüÐ WûŒûÏ Wæû| eÉÉå MüÐ lÉL EimÉÉSÉåÇ MüÉå ÌuÉMüÍxÉiÉ MüUlÉå Måü ¥ÉÉlÉ mÉU ÌlÉpÉïU MüUiÉå  WæÇû| ÎeÉlÉqÉå M×üÌwÉ 
ZÉÉ±, LUÉålÉÉÌOûYxÉ, BOûÉåqÉÉåoÉÉCsÉ, orÉÔOûÏ MåürÉU, MÇümrÉÔOûU, ÌuÉ±ÑiÉ-rÉÉÇÌ§ÉMü, SuÉÉ AÉæU ZÉlÉlÉ E±ÉåaÉ zÉÉÍqÉsÉ 
Wæû| rÉWûÉð MÑüNû ESÉWûUhÉ mÉëxiÉÑiÉ Wæû|

ZÉÌlÉeÉÏMüÐ rÉMüÐlÉlÉ xTüÌOûMüzÉÉx§É MüÐ xÉoÉxÉå mÉÑUÉlÉÏ zÉÉZÉÉ Wæû| LYxÉ-ÌMüUhÉ xTüÌOûMüzÉÉx§É 1920 
(1920) xÉå ZÉÌlÉeÉÉåÇ AÉæU kÉÉiÉÑAÉåÇ MüÐ mÉUqÉÉhÉÑ xÉÇUcÉlÉÉ MüÉ ÌlÉkÉÉïUhÉ MüUlÉå MüÉ qÉÑZrÉ iÉUÏMüÉ Wæû| WûqÉ cÉ–
ûÉlÉÉåÇ, pÉÔaÉpÉÏïrÉ xÉÇUcÉlÉÉAÉåÇ AÉæU mÉ×juÉÏ Måü CÌiÉWûÉxÉ Måü oÉÉUå qÉåÇ eÉÉå pÉÏ MÑüNû eÉÉlÉiÉå Wæû| sÉaÉpÉaÉ xÉoÉ MÑüNû 
xTüÌOûMüzÉÉx§É mÉU AÉkÉÉËUiÉ Wæû| rÉWûÉÇ iÉMü ÌMü EsMüÉÌmÉÇQû eÉÉå MüÐ LMü MüÊÎxqÉMü SzÉïMü Wæû, MüÉ ¥ÉÉlÉ pÉÏ 
xTüÌOûMüzÉÉx§É xÉå WûÉåiÉÉ Wæû| rÉWû ¥ÉÉlÉ AÉuÉzrÉMü Wæû AÉqÉ iÉÉæU mÉU ZÉlÉlÉ AÉæU ÌMüxÉÏ pÉÏ E±ÉåaÉ Måü ÍsÉL 
eÉÉå kÉUiÉÏ MüÉå ZÉÉåSiÉÏ Wæû eÉæxÉå ÌMü mÉÉlÉÏ, iÉåsÉ, aÉæxÉ AÉæU pÉÔiÉÉmÉÏrÉ E±ÉåaÉ Måü ÃmÉ qÉåÇ| 

SuÉÉAÉåÇ MüÉ ÌlÉqÉÉïhÉ xmÉÌOûMüzÉÉx§É Måü EmÉrÉÉåaÉ mÉU ÌlÉpÉïU MüUiÉÉ Wæû| LMü SuÉÉ MüqmÉlÉÏ eÉÉå LMü lÉD SuÉÉ 
MüÐ iÉsÉÉzÉ qÉå Wæû eÉÉå qÉÑZrÉiÉÈ ÌMüxÉÏ ÌuÉzÉåwÉ oÉæYOûÏËUrÉÉ rÉÉ uÉÉrÉUxÉ MüÉ qÉÑMüÉoÉsÉÉ MüU xÉMåü| CxÉ ÍsÉL  
rÉWû AÉuÉzrÉMü Wæû ÌMü mÉWûsÉå rÉWû mÉiÉÉ MüUå ÌMü rÉWû AhÉÑ xÉÌ¢ürÉ mÉëÉåOûÏlÉ (LÇeÉÉCqÉÉåÇ) MüÉå lÉ¹ MüU Så eÉÉå 
ÌMü qÉÉlÉuÉ MüÉåÍzÉMüÉ mÉU WûqÉsÉÉ MüUlÉå qÉåÇ  zÉÉÍqÉsÉ WæÇû| mÉëÉåOûÏlÉ MüÉ xÉOûÏMü AÉMüÉU eÉÉlÉlÉå Måü oÉÉS uÉæ¥ÉÉÌlÉMü 
QíûaÉ ÌQûÄeÉÉClÉ MüUiÉå WæÇû| eÉÉåÌMü mÉëÉåOûÏlÉ Måü ‘xÉÌ¢ürÉ’ eÉaÉWû mÉU ÍcÉmÉMü eÉÉiÉå WæÇû AÉæU CxÉ iÉUWû ElÉMåü WûÉÌlÉ-
MüÉUMü aÉÌiÉÌuÉÍkÉ MüÉå ÌlÉÎw¢ürÉ MüU SåiÉå WæÇû|

xÉÑfÉÉuÉ: mÉëÉåOûÏlÉ LMü eÉæÌuÉMü AhÉÑ Wæû eÉÉå AqÉÏlÉÉå LÍxÉQû Måü LMü rÉÉ LMü xÉå AÍkÉMü cÉålÉ xÉå ÍqÉsÉMüU 
oÉlÉiÉå Wæû|

xTüÌOûMüzÉÉx§É SuÉÉ EimÉÉSlÉ qÉåÇ pÉÏ AÉuÉzrÉMü Wæû| rÉWû xÉÇxÉÉÍkÉiÉ SuÉÉ MüÉ EimÉÉSlÉ Måü SÉæUÉlÉ, oÉÄQåû mÉæqÉÉlÉå 
mÉU aÉÑhÉuÉ¨ÉÉ xÉÑÌlÉÍ¶ÉiÉ MüUlÉå Måü ÍsÉL mÉërÉÉåaÉ ÌMürÉÉ eÉÉiÉÉ Wæû iÉÉÌMü ÌuÉzÉÑ® xuÉÉxjrÉ AÉæU xÉÑU¤ÉÉ Måü ÌSzÉÉ 
ÌlÉSåïzÉ xÉoÉMüÉå ÍqÉsÉ xÉMåü|
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Cocoa butter, the most important ingredient of chocolate, crystallizes in six di�erent forms 
but only one melts pleasantly in the mouth and has the surface sheen and crisp hardness 
that make it so tasty. This ‘tasty’ crystal form is not very stable, however, so it tends to 
convert into the more stable form, which is dull, has a soft texture and melts only slowly in 
the mouth, producing a coarse and sandy sensation on the tongue. Luckily, the conversion 
is slow but if chocolate is stored for a long time or at a warm temperature, it can develop 
a ‘bloom,’ a white, �lmy residue that results from recrystallization. Chocolate-makers thus 
have to use a sophisticated crystallization process to obtain the most desirable crystal form, 
the only one accepted by gourmets and consumers. Photo: Wikipedia

The Curiosity rover used X-ray crystallography in October 2012 to analyse soil samples on the planet Mars! NASA had equipped the rover 
with a di�ractometer. The results suggested that the Martian soil sample was similar to the weathered basaltic soils of Hawaiian volcanoes. 
Photo: NASA

Antibodies binding to a virus. 
Crystallography is used to control 
the quality of processed drugs, 
including antiviral drugs, at the 
stage of mass production, in order to 
ensure that strict health and safety 
guidelines are met.
© IUCr
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MüÉåMüÉå qÉYZÉlÉ, cÉÊMüsÉåOû MüÉ xÉoÉxÉå qÉWûiuÉmÉÔhÉï bÉOûMü Wæû| 
rÉWû NûWû AsÉaÉ AsÉaÉ ÃmÉÉåÇ qÉåÇ xTüÌOû¢ÑüiÉ WûÉåiÉÉ Wæû| sÉåÌMülÉ 
MåüuÉsÉ LMü ÃmÉ LåxÉÉ Wæû eÉÉå qÉÑÇWû qÉåÇ AÉxÉÉlÉÏ xÉå ÌmÉbÉsÉiÉÉ 
Wæû| AÉæU CxÉMüÐ xÉiÉWû qÉåÇ cÉqÉMü

 AÉæU MÑüUMÑüUÉ MüPûÉåUiÉÉ Wæû eÉÉå CxÉå CiÉlÉÉ xuÉÉÌS¹ oÉlÉÉiÉÉ 
Wæû| rÉWû –xuÉÉÌS¹– xTüÌOûMü TüÉqÉï oÉWÒûiÉ ÎxjÉU lÉWûÏÇ Wæû eÉÉå 
ÌMü AÉæU AÍkÉMü ÎxjÉU ÃmÉ qÉåÇ mÉËUuÉÌiÉïiÉ MüUlÉå Måü ÍsÉL 
mÉëåËUiÉ WûÉåiÉÉ Wæû| eÉÉå ÌMü rÉWû qÉÇS Wæû, LMü lÉUqÉ oÉlÉÉuÉOû Wæû 
eÉÉå qÉÑÇWû qÉåÇ WûÏ kÉÏUå xÉå ÌmÉbÉsÉ eÉÉiÉå Wæû AÉæU eÉÏpÉ mÉU LMü 
qÉÉåOåû AÉæU UåiÉÏsÉå qÉWûxÉÔxÉ WûÉåiÉå Wæû| xÉÇrÉÉåaÉ xÉå, ÃmÉÉÇiÉUhÉ 
kÉÏqÉÏ Wæû sÉåÌMülÉ AaÉU cÉÊMüsÉåOû LMü sÉÇoÉå xÉqÉrÉ Måü ÍsÉL 
rÉÉ LMü aÉqÉï iÉÉmÉqÉÉlÉ mÉU pÉÇQûÉËUiÉ ÌMürÉÉ eÉÉiÉÉ Wæû iÉÉå rÉWû 
LMü `osÉÔqÉ– eÉÉå LMü xÉTåüS, ÌTüsqÉÏ AuÉzÉåwÉ Wæû eÉÉå ÌMü 
mÉÑlÉxTïüOûÏMüUhÉ MüÉ mÉËUhÉÉqÉ Wæû| cÉÊMüsÉåOû ÌlÉqÉÉïiÉÉ eÉÌOûsÉ 
xTüOûÏMüUhÉ MüÉ mÉërÉÉåaÉ, uÉÉÇNûlÉÏrÉ xTüÌOûMü Måü ÍsÉL MüUiÉå 
Wæû| ÎeÉlWåÇû xuÉÉÌS¹ pÉÉåeÉlÉ MüUlÉå uÉÉsÉå EmÉpÉÉå£üÉAÉå ²ÉUÉ 
xuÉÏMüÉU ÌMürÉå eÉÉiÉå Wæû| 

ÎeÉ¥ÉÉxÉÉ UÉåuÉU lÉå qÉÇaÉsÉ aÉëWû mÉU ÍqÉ–ûÏ Måü lÉqÉÔlÉå MüÉ ÌuÉzsÉåwÉhÉ MüUlÉå Måü ÍsÉL, AYOÕûoÉU 2012 (2012) qÉåÇ LYxÉ-ÌMüUhÉ 
xTüÌOûMüzÉÉx§É MüÉ EmÉrÉÉåaÉ ÌMürÉÉ| lÉÉxÉÉ Måü LMü Diffractometer xÉÉjÉ UÉåuÉU xÉÑxÉÎ‹iÉ jÉÉ| ÎeÉxÉMüÉ mÉËUhÉÉqÉ rÉWû jÉÉ ÌMü qÉÇaÉsÉ 
aÉëWû MüÉ ÍqÉ–ûÏ, WûuÉÉD euÉÉsÉÉqÉÑZÉÏ MüÐ oÉåxÉÉsOûÏ ÍqÉ–ûÏ Måü xÉÉqÉÉlÉ WæÇû| TüÉåOûÉå: lÉÉxÉÉ
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Who is organizing the 
International Year of 
Crystallography?
The Year is being organized jointly by the International Union of Crystallography 
(IUCr) and UNESCO. It will complement two other international years led by 
UNESCO within the United Nations system, by contributing to the follow-up of the 
International Year of Chemistry (2011) and providing an introduction to the planned 
International Year of Light (2015). UNESCO is implementing all three years through its 
International Basic Sciences Programme.

Why now?
The International Year of Crystallography commemorates the centennial of the birth 
of X-ray crystallography, thanks to the work of Max von Laue and William Henry and 
William Lawrence Bragg. The year 2014 also commemorates the 50th anniversary of 
another Nobel Prize, that awarded to Dorothy Hodgkin for her work on vitamin B12 
and penicillin (see page 3 A brief history).

Even though crystallography underpins all the sciences today, it remains relatively 
unknown to the general public. One aim of the Year will be to promote education and 
public awareness through a variety of activities (see overleaf Who will bene�t from the 
International Year of Crystallography?).

Crystallographers are active in more than 80 countries, 53 of which are members of 
the International Union of Crystallography (see map). The Union ensures equal access 
to information and data for all its members and promotes international cooperation.

There is a need to broaden the base of crystallography, in order to give more 
developing countries expertise in this critical �eld for their scienti�c and industrial 
development. This is all the more urgent in that crystallography will play a key role in 
the transition to sustainable development in coming decades.

Countries adhering to the International Union of Crystallography

© IUCr
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6xTüÌOûMüzÉÉx§É MüÉ AliÉUÉï¹íÏrÉ uÉwÉï MüÉ AÉrÉÉåeÉlÉ 
MüÉælÉ MüU UWûÉ Wæû?
rÉWû uÉwÉï, AÇiÉUÉï¹íÏrÉ xTüÌOûMüzÉÉx§É xÉÇbÉ (IUCr) AÉæU rÉÔlÉåxMüÉå (UNESCO) Måü ²ÉUÉ xÉÇrÉÑ£ü ÃmÉ xÉå 
AÉrÉÉåÎeÉiÉ ÌMürÉÉ eÉÉ UWûÉ WæÇû|

E¬åzrÉ...
•	 xTüÌOûMüzÉÉx§É AÉeÉ xÉpÉÏ ÌuÉ¥ÉÉlÉ MüÉå eÉÉåÄQûiÉÉ Wæû| WûÉsÉÉÇÌMü, rÉWû AÉqÉ eÉlÉiÉÉ Måü ÍsÉL 
AmÉå¤ÉÉM×üiÉ AlÉeÉÉlÉ oÉlÉÏ WÒûD Wæû| 

•	 CxÉ xÉÉsÉ MüÉ E¬åzrÉ ÌuÉÍpÉ³É Ì¢ürÉÉMüsÉÉmÉÉå (xTüÌOûMüzÉÉx§É Måü AÇiÉUUÉ¹íÏrÉ uÉwÉï xÉå 
ÌMüxÉMüÉå sÉÉpÉ WûÉåaÉÉ SåZÉiÉå WæÇû?) Måü qÉÉkrÉqÉ xÉå ÍzÉ¤ÉÉ AÉæU xÉÉuÉïeÉÌlÉMü eÉÉaÉÃMüiÉÉ MüÉå 
oÉÄRûÉuÉÉ SålÉå Måü ÍsÉL ÌMürÉÉ eÉÉLaÉÉ| 

xTüÌOûMüzÉÉx§É Måü AÉkÉÉU MüÉå urÉÉmÉMü oÉlÉÉlÉå MüÐ AÉuÉzrÉMüiÉÉ Wæû AÉæU CxÉ ¢üqÉ qÉåÇ uÉæ¥ÉÉÌlÉMü 
AÉæU AÉæ±ÉåÌaÉMü ÌuÉMüÉxÉ Måü ÍsÉL CxÉ qÉWûiuÉmÉÔhÉï ¤Éå§É qÉåÇ AÍkÉMü ÌuÉMüÉxÉzÉÏsÉ SåzÉÉåÇ MüÉå 
ÌuÉzÉåwÉ¥ÉiÉÉ SålÉå Måü ÍsÉL AÉæU AÉlÉå uÉÉsÉå SzÉMüÉåÇ qÉåÇ xÉiÉiÉ ÌuÉMüÉxÉ Måü ÍsÉL LMü qÉWûiuÉmÉÔhÉï 
pÉÔÍqÉMüÉ ÌlÉpÉÉlÉÏ WûÉåaÉÏ| rÉWû eÉÂUÏ Wæû ÌMü xTüÌOûMüzÉÉx§É xÉiÉiÉ ÌuÉMüÉxÉ Måü xÉÇYëUÉÇÌiÉ Måü ÍsÉrÉå 
AÉlÉå uÉÉsÉå SzÉMüÉå qÉåÇ qÉÑZrÉ pÉÔÍqÉMüÉ ÌlÉpÉÉLaÉÉ|

xTüÌOûMüzÉÉx§É  ÌuÉ¥ÉÉÌlÉ 80 (80) xÉå AÍkÉMü SåzÉÉå qÉåÇ MüÉrÉïUiÉ Wæû| ÎeÉlÉqÉå xÉå 53 (53) 
AÇiÉUÉï¹íÏrÉ xTüÌOûMüzÉÉx§É xÉÇbÉ (IUCr) Måü xÉSxrÉ WæÇû| AÇiÉUÉï¹íÏrÉ xTüÌOûMüzÉÉx§É xÉÇbÉ AmÉlÉå 
xÉpÉÏ xÉSxrÉÉåÇ Måü ÍsÉL xÉÉqÉÉlÉ eÉÉlÉMüÉUÏ AÉæU QûÉOûÉ Måü EmÉrÉÉåaÉ MüÉå xÉÑÌlÉÍ¶ÉiÉ MüUiÉÉ Wæû 
AÉæU AÇiÉUUÉ¹íÏrÉ xÉWûrÉÉåaÉ MüÉå oÉÄRûÉuÉÉ SåiÉÉ Wæû|

xTüÌOûMüzÉÉx§É Måü AÇiÉUÉï¹íÏrÉ xÉÇbÉ MüÉ mÉÉsÉlÉ MüUlÉå uÉÉsÉå SåzÉÉåÇ MüÉå sÉÉsÉ UÇaÉ qÉåÇ ÌSZÉÉrÉÉ aÉrÉÉ Wæû|
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pÉÌuÉwrÉ Måü ÍsÉL cÉÑlÉÉæÌiÉrÉÉð
2000(2000) qÉåÇ, SÒÌlÉrÉÉ MüÐ xÉUMüÉUÉåÇ lÉå eÉÉå xÉÇrÉÑ£ü UÉ¹í Måü xÉWûxÉëÉÎoS ÌuÉMüÉxÉ Måü sÉ¤rÉÉåÇ MüÉå AmÉlÉÉrÉÉ 
eÉÉå 2015(2015) iÉMü AlrÉ cÉÑlÉÉæÌiÉrÉÉåÇ Måü oÉÏcÉ, cÉUqÉ aÉUÏoÉÏ AÉæU pÉÔZÉ MüÉå MüqÉ MüUlÉå Måü ÍsÉL, xÉÉTü 
mÉÉlÉÏ AÉæU xÉÑUÍ¤ÉiÉ xuÉcNûiÉÉ, oÉÉsÉ qÉ×irÉÑA SU MüÉå UÉåMülÉå AÉæU qÉÉiÉ× xuÉÉxjrÉ qÉåÇ xÉÑkÉÉU, ÌuÉÍzÉ¹ sÉ¤rÉ 
MüÉå ÌlÉkÉÉïËUiÉ ÌMürÉÉ Wæû| uÉiÉïqÉÉlÉ qÉåÇ xÉUMüÉU, 2015(2015) Måü mÉWûsÉå WûÏ ÌuÉMüÉxÉ MüÉrÉïxÉÔcÉÏ MüÉ ÌlÉkÉÉïUhÉ 
MüUlÉå Måü ÍsÉL sÉ¤rÉÉåÇ MüÉ LMü iÉÉeÉÉ xÉåOû iÉærÉÉUÏ MüU UWûÏ WæÇû|

rÉWûÉ MÑüNû ESÉWûUhÉ ÌSL aÉrÉå Wæû| eÉÉå rÉWû mÉëSÍzÉïiÉ MüUiÉå Wæû ÌMü MæüxÉå 
xTüÌOûMüzÉÉx§É CxÉ MüÉrÉïxÉÔcÉÏ Måü mÉëaÉÌiÉ qÉåÇ xÉWûrÉÉåaÉ SåiÉÉ Wæû| 

ZÉÉ± cÉÑlÉÉæÌiÉrÉÉð   
                                                                                                                   
•	 ESÉWûUhÉ Måü ÍsÉL xTüÌOûMüzÉÉx§É, ÍqÉ–ûÏ MüÉ ÌuÉzsÉåwÉhÉ MüUlÉå Måü ÍsÉL 
CxiÉåqÉÉsÉ ÌMürÉÉ eÉÉ xÉMüiÉÉ Wæû| ÌoÉaÉÄQûiÉÏ ÍqÉ–ûÏ MüÉ LMü aÉÇpÉÏU MüÉUhÉ  Wæû 
eÉÉå ÌMü qÉÉlÉuÉ aÉÌiÉÌuÉÍkÉrÉÉåÇ AÉæU mÉëM×üÌiÉ xÉå mÉëåËUiÉ Wæû|

•	 mÉÉækÉÉå Måü mÉëÉåOûÏlÉ MüÐ xÉÇUcÉlÉÉiqÉMü AkrÉrÉlÉ LåxÉå TüxÉsÉÉå Måü ÌuÉMüÉxÉ 
qÉåÇ qÉSS MüU xÉMüiÉå WæÇû eÉÉå  uÉÉiÉÉuÉUhÉ Måü ÍsÉL mÉëÌiÉUÉåkÉÏ UWåû WæÇû|

•	 xTüÌOûMüzÉÉx§É ESÉWûUhÉ Måü ÍsÉL mÉÉækÉÉåÇ AÉæU mÉzÉÑAÉåÇ Måü UÉåaÉÉåÇ Måü 
CsÉÉeÉ, OûqÉÉOûU eÉæxÉÏ TüxÉsÉ mÉëeÉÉÌiÉrÉÉåÇ qÉåÇ lÉÉxÉÔU, LÌuÉrÉlÉ rÉÉ 
xuÉÉClÉ nsÉÔ eÉæxÉå UÉåaÉÉåÇ MüÉå UÉåMülÉå Måü ÍsÉL OûÏMåü MüÉ ÌuÉMüÉxÉ, eÉæxÉå 
AlÉÑxÉÇkÉÉlÉ Måü ÍsÉL rÉÉåaÉSÉlÉ MüU xÉMüiÉÏ Wæû|

•	 CxÉMåü AsÉÉuÉÉ, oÉæYOûÏËUrÉÉ MüÐ xTüÌOûMüzÉÉx§É AkrÉlÉ, SÕkÉ, qÉÉÇxÉ, 
xÉÎoeÉrÉÉåÇ AÉæU AlrÉ mÉÉækÉÉåÇ xÉå mÉëÉmiÉ ZÉÉ± EimÉÉSÉåÇ Måü EimÉÉSlÉ Måü 
ÍsÉL qÉWûiuÉmÉÔhÉï WæÇû|

 mÉÉlÉÏ cÉÑlÉÉæÌiÉrÉÉð
•	 xTüÌOûMüzÉÉx§É  lÉå MÑüNû lÉrÉå mÉSÉjÉï MüÐ mÉWûcÉÉlÉ MüÐ Wæû eÉæxÉå ÌMü 
LåxÉå lÉælÉÉå xmÉÉåÇeÉåxÉ (lÉsÉ ÌTüsOûU) AÉæU lÉælÉÉå OåûoÉsÉåOû MüÉ EmÉrÉÉåaÉ MüU 
MüUMåü eÉÉå LMü xÉqÉrÉ qÉåÇ qÉWûÏlÉÉåÇ Måü ÍsÉL mÉÉlÉÏ MüÉå zÉÑ® MüU xÉMüiÉå 
WæÇû| ÎeÉxÉMåü ²ÉUÉ aÉUÏoÉ xÉqÉÑSÉrÉÉåÇ qÉåÇ mÉÉlÉÏ MüÐ aÉÑhÉuÉ¨ÉÉ qÉåÇ xÉÑkÉÉU Måü 
ÍsÉL qÉSS ÍqÉsÉ xÉMüiÉÏ Wæû| 

FeÉÉï cÉÑlÉÉæÌiÉrÉÉð
•	 xTüÌOûMüzÉÉx§É LåxÉå EimÉÉSlÉ MüÐ mÉWûcÉÉlÉ MüU xÉMüiÉÉ Wæû eÉæxÉå ÌMü 
ClxÉÑsÉåOû mÉSÉjÉï eÉÉå ÌMü MüÉoÉïlÉ EixÉeÉïlÉ qÉåÇ MüOûÉæiÉÏ MüUiÉå WÒûL LMü 
bÉU MüÐ FeÉÉï ZÉmÉiÉ (AÉæU PÇûQûÉ ÌoÉsÉ) MüÉå MüqÉ MüUiÉÉ Wæû AÉæU lÉL 
EimÉÉSÉåÇ MüÉå pÉÏ ÌuÉMüÍxÉiÉ MüU xÉMüiÉÉ WæÇû| eÉæxÉå ÌMü xÉÉæU mÉælÉsÉÉåÇ, 
mÉuÉlÉ cÉÌ‚ürÉÉåÇ AÉæU oÉæOûUÏ MüÐ sÉÉaÉiÉ AmÉurÉrÉ MüÉå MüqÉ MüUlÉå AÉæU 

Challenges for the future
In 2000, the world’s governments adopted the United Nations’ Millennium 
Development Goals, which set speci�c targets to 2015 for reducing extreme poverty 
and hunger, improving access to clean water and safe sanitation, curbing child 
mortality and improving maternal health, among other challenges.

Governments are currently preparing a fresh set of goals that will determine the 
development agenda for the post-2015 period. The following are some examples of 
how crystallography can help to advance this agenda.

Food challenges

The world population is expected to grow from 7 billion in 2011 to 9.1 billion by 2050. 
The combination of rapid population growth and a diet more heavily reliant on meat 
and dairy products than in the past may increase the demand for food by 70% by 
2050. This presents a major challenge for agriculture.

State-of-the-art crystallographic techniques are driving research in the agricultural and 
food sectors. Crystallography can be used to analyse soils, for instance. One serious cause 
of deteriorating soils is salinization, which can occur naturally or be induced by human 
activities.

Structural studies on plant proteins can help to develop crops which are more 
resistant to salty environments.

Crystallography can also contribute to the development of cures for plant and animal 
diseases, one example being research into canker in crop species like tomatoes, or the 
development of vaccines to prevent diseases such as avian or swine �u.

In addition, crystallographic studies of bacteria are important for the production of 
food products derived from milk, meat, vegetables and other plants.

Water challenges

Although the world recently met the Millennium Development Goal target 
of halving the proportion of people without access to safe drinking water by 
2015, sub-Saharan Africa and the Arab region are lagging behind, according to 
the World Water Development Report (2012) produced by the United Nations. 
The same target for basic sanitation currently appears out of reach, as half 
the population in developing regions still lacks access. Moreover, the number 
of people in cities who lack access to a clean water supply and sanitation is 
estimated to have grown by 20% since the Millennium Development Goals 
were established in 2000. The urban population is forecast to nearly double to 
6.3 billion in 2050, up from 3.4 billion in 2009.

Crystallography can help to improve water quality in poor communities, for instance, 
by identifying new materials which can purify water for months at a time, such as 
nanosponges (tap �lters) and nanotablets. It can also help to develop ecological 
solutions to improve sanitation.

Energy challenges

Whereas energy was absent from the Millennium Development Goals, it should 
be a key focus of the post-2015 development agenda. In September 2011, the 
UN Secretary-General launched the Sustainable Energy for All initiative. It comes 
at a time of growing concern over the impact of fossil-fuel intensive economies 
on the Earth’s climate and recognition of the need to accelerate the transition 
to sustainable sources of energy. According to the International Energy Agency, 
carbon dioxide (CO2) emissions increased by 5% to 30.6 gigatons (Gt) between 
2008 and 2010, despite the international �nancial crisis. If the world is to keep 
global warming to 2° C this century, CO2 emissions by the energy sector must not 
exceed 32 Gt by 2020.

Crystallography can identify 
new materials which can purify 

water for months at a time, such 
as nanosponges (tap �lters) 

and nanotablets. 
© Shutterstock/S_E 
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xTüÌOûMüzÉÉx§É lÉå MÑüNû 
lÉrÉå mÉSÉjÉï MüÐ mÉWûcÉÉlÉ 
MüÐ Wæû eÉæxÉå ÌMü LåxÉå lÉælÉÉå 
xmÉÉåÇeÉåxÉ (lÉsÉ ÌTüsOûU) 
AÉæU lÉælÉÉå OåûoÉsÉåOû MüÉE-
mÉrÉÉåaÉ MüU MüUMåü eÉÉå LMü 
xÉqÉrÉ qÉåÇ qÉWûÏlÉÉåÇ Måü ÍsÉL 
mÉÉlÉÏ MüÉå zÉÑ® MüU xÉMüiÉå 
WæÇû| © Shutterstock/ 
S_E.   



8
C

ry
st

al
lo

gr
ap

hy
 m

at
te

rs
!

ClÉ mÉëÉæ±ÉåÌaÉÌMürÉÉåÇ Måü xÉÑkÉÉU MüUlÉå Måü ÍsÉL, ElWåÇû AÉæU AÍkÉMü MÑüzÉsÉ oÉlÉÉlÉå Måü mÉërÉÉxÉ MüU xÉMüiÉÉ Wæû|

WûËUrÉÉsÉÏ UÉxÉÉrÉÌlÉMü E±ÉåaÉ
•	 xTüÌOûMüzÉÉx§É  ÌuÉMüÍxÉiÉ AÉæU ÌuÉMüÉxÉzÉÏsÉ SåzÉÉåÇ qÉåÇ mÉÉËUÎxjÉÌiÉMüÐ ÌlÉqÉÉïhÉ xÉÉqÉaÉëÏ Måü ÌuÉMüÉxÉ qÉåÇ 
rÉÉåaÉSÉlÉ MüU xÉMüiÉÉ WæÇû|

•	 rÉWû UÉxÉÉrÉÌlÉM  ÌuÉsÉÉrÉMüÉåÇA MüÐ eÉaÉWû `WûUå’ AMüÉoÉïÌlÉMü, eÉæxÉå  AÉrÉÌlÉMü ÍsÉÎYuÉQû AÉæU MüÉoÉïlÉQûÉD 
AÉåYxÉÉCQû xÉå mÉëSÕwÉhÉ MüqÉ MüUlÉå qÉåÇ qÉSS MüU xÉMüiÉÉ WæÇû|

•	 rÉWû cÉÑÌlÉÇSÉ AÉuÉzrÉMü mÉSÉjÉï ÌlÉMüÉsÉlÉå Måü iÉUÏMåü AÉæU ElÉqÉå  rÉÉåaÉSÉlÉ MüUMåü ZÉlÉlÉ AmÉÍzÉ¹ AÉæU 
xÉÇoÉÇÍkÉiÉ sÉÉaÉiÉ MüÉå MüqÉ MüUlÉå qÉåÇ qÉSS MüU xÉMüiÉÉ WæÇû|

xuÉÉxjrÉ cÉÑlÉÉæÌiÉrÉÉð
•	 xTüÌOûMüzÉÉx§É  ESÉWûUhÉ Måü ÍsÉL LÇOûÏoÉÉrÉÉåÌOûMü SuÉÉAÉåÇ Måü ÍsÉL oÉæYOûÏËUrÉÉ mÉëÌiÉUÉåkÉÏ ¤ÉqÉiÉÉ MüÉ 
ÌuÉMüÉxÉ MüU xÉMüiÉÉ Wæû| uÉåÇMüOûUqÉhÉ UÉqÉM×üwhÉlÉ AÉæU jÉÊqÉxÉ ÎxOûÄeÉ AÉæU xTüÌOûMüzÉÉx§É ÌuÉ¥ÉÉÌlÉ ASÉ 
rÉÉålÉÉjÉ, ÎeÉxÉ iÉUWû xÉå rÉWû LÇOûÏoÉÉrÉÉåÌOûMü SuÉÉAÉåÇ xÉå oÉÉÍkÉiÉ Wæû UÉCoÉÉåxÉÉåqÉ MüÐ xÉÇUcÉlÉÉ ÌlÉkÉÉïËUiÉ MüUlÉå 
qÉåÇ MüÉqÉrÉÉoÉ WÒûL| UÉCoÉÉåxÉÉåqÉ eÉÏÌuÉiÉ MüÉåÍzÉMüÉAÉåÇ qÉåÇ xÉpÉÏ mÉëÉåOûÏlÉ Måü EimÉÉSlÉ Måü ÍsÉL ÎeÉqqÉåSÉU WæÇû| 
eÉæxÉå qÉlÉÑwrÉ, mÉÉækÉÉåÇ AÉæU oÉæYOûÏËUrÉÉ AÉÌS| rÉÌS UÉCoÉÉåxÉÉåqÉ MüÉ MüÉqÉ oÉÉÍkÉiÉ WÒûAÉ iÉÉå MüÉåÍzÉMüÉLÇ qÉU 
eÉÉiÉÏ WæÇû| UÉCoÉÉåxÉÉåqÉ, LÇOûÏoÉÉrÉÉåÌOûMü SuÉÉAÉåÇ Måü ÍsÉL LMü mÉëqÉÑZÉ sÉ¤rÉ WæÇû| rÉå LÇOûÏoÉÉrÉÉåÌOûMü WûÉÌlÉMüÉUMü 
oÉæYOûÏËUrÉÉ Måü UÉCoÉÉåxÉÉåqÉsÉ ¢ürÉÉMüsÉÉmÉ Måü FmÉU AÉ¢üqÉhÉ MüUlÉå Måü rÉÉåarÉ WûÉåiÉå Wæû| eÉoÉÌMü qÉÉlÉuÉ UÉ-
CoÉÉåxÉÉåqÉ CxÉxÉå ANÕûiÉÉ Wæû| 2008 (2008) qÉåÇ, mÉëÉå. rÉÉålÉÉjÉ lÉå AmÉlÉå MüÉqÉ Måü ÍsÉL ÌuÉ¥ÉÉlÉ qÉåÇ qÉÌWûsÉÉ 
sÉÉåËUAsÉ-rÉÔlÉåxMüÉå mÉÑUxMüÉU xÉå xÉqqÉÉÌlÉiÉ ÌMürÉÉ aÉrÉÉ| LMü xÉÉsÉ oÉÉS xÉpÉÏ iÉÏlÉ uÉæ¥ÉÉÌlÉMüÉåÇ MüÉå lÉÉåoÉsÉ 
mÉÑUxMüÉU xÉå xÉqqÉÉÌlÉiÉ ÌMürÉÉ aÉrÉÉ|

•	 xTüÌOûMüzÉÉx§É SåzÉ Måü LåxÉå AliÉeÉÉïiÉ mÉÉækÉÉåÇA Måü aÉÑhÉÉåÇ MüÐ mÉWûcÉÉlÉ MüUlÉå qÉåÇ qÉSS MüU xÉMüiÉÏ Wæû| 
eÉÉå iuÉcÉÉ AÉæU xuÉÉxjrÉ SåZÉpÉÉsÉ EimÉÉSÉåÇ, WûoÉïsÉ AÉæwÉÍkÉ AÉÌS MüÉå ÌuÉMüÍxÉiÉ MüUiÉå Wæû|
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Who will bene�t from 
the International Year 
of Crystallography?

The Year will target governments

By interacting with them and advising on the design of policies which:

�nance the establishment and operation of at least one national crystallography 
centre per country;

develop cooperation with crystallography centres abroad, as well as with 
synchrotron and other large-scale facilities;

foster the use of crystallography in research and development;

foster research in crystallography;

introduce crystallography into school and university curricula, or modernize 
existing curricula.

In addition, a series of regional summit meetings are planned to highlight the 
di�culties in conducting �rst-rate scienti�c research in parts of the world and 
identify ways of overcoming these. The meetings will bring together countries that 
are divided by language, ethnicity, religion, or political factors, to delineate future 
perspectives for science, technology and related industrial development, and identify 
job opportunities.

The Year will target schools and universities

To introduce the teaching of crystallography where it is still absent, via, inter alia:

travelling laboratories prepared by the International Union of Crystallography 
which will demonstrate how di�ractometers work in countries in Asia, Africa and 
Latin America, in collaboration with di�ractometer manufacturers;

the ongoing Initiative in Africa for universities (see box overleaf), which will be 
intensi�ed and extended to countries in Asia and Latin America which lack 
crystallography teaching;

hands-on demonstrations and 
competitions in primary and 
secondary schools;

problem-solving projects for 
school pupils which use their 
knowledge of crystallography, 
physics and chemistry;

a travelling exhibition for 
schools and universities on 
Crystallography and Geometric 
Art in the Arabo-Islamic World, 
organized by the Moroccan 
Association of Crystallography (see 
box page 12). The exhibition will 
also demonstrate crystallization 
and X-ray di�raction using a 
portable di�ractometer.

In the past 20 years, the number of 
people with diabetes worldwide has 
risen from 30 million to 230 million, 
according to the International Diabetes 
Federation. Seven of the top ten 
countries for diabetes are in either 
developing countries or emerging 
economies, including China and India. 
In the Caribbean and Middle East, about 
20% of adults su�er from diabetes. 
Had the structure of natural insulin, 
produced by the pancreas, not been 
determined by X-ray crystallography, 
it would be impossible to manufacture 
the life-saving biosynthetic ‘human’ 
insulin today. Photo: Wikipedia

Cr
ys

ta
llo

gr
ap

hy
 m

at
te

rs
!

9

xTüÌOûMüzÉÉx§É  Måü AliÉUÉï¹íÏrÉ uÉwÉï xÉå MüÉælÉ sÉÉ-
pÉÉÎluÉiÉ WûÉåaÉÉ?
CxÉ uÉwÉï xÉUMüÉU MüÉ sÉ¤rÉ WûÉåaÉÉ ElÉ sÉÉåaÉÉåÇ Måü xÉÉjÉ oÉÉiÉcÉÏiÉ AÉæU lÉÏÌiÉrÉÉåÇ Måü ÌQûeÉÉClÉ mÉU xÉsÉÉWû SålÉå 
Måü ÍsÉL:

•	 mÉëirÉåMü SåzÉ qÉåÇ MüqÉ xÉå MüqÉ LMü UÉ¹íÏrÉ xTüÌOûMüzÉÉx§É MåÇüSì MüÐ xjÉÉmÉlÉÉ AÉæU xÉÇcÉÉsÉlÉ MüÉå ÌuÉ¨ÉÏrÉ 
xÉWûÉrÉiÉÉ|

•	 ÌuÉSåzÉÏ xTüÌOûMüzÉÉx§É MåülSìÉåÇA Måü xÉÉjÉ xÉWûrÉÉåaÉ, xÉÉjÉ WûÏ synchrotron ÌuÉÌMüUhÉ AÉæU AlrÉ oÉÄQåû 
mÉæqÉÉlÉå mÉU MüÐ  xÉÑÌuÉkÉÉAÉåÇ Måü xÉÉjÉ iÉÉsÉqÉåsÉ|

•	 zÉÉåkÉ AÉæU ÌuÉMüÉxÉ qÉåÇ xTüÌOûMüzÉÉx§É Måü EmÉrÉÉåaÉ MüÉå mÉëÉåixÉÉWûlÉ|
•	 xTüÌOûMüzÉÉx§É qÉåÇ AlÉÑxÉÇkÉÉlÉ xÉWûrÉÉåaÉ| 
•	 xMÔüsÉ AÉæU ÌuÉµÉÌuÉ±ÉsÉrÉ Måü mÉÉœ¢üqÉ qÉåÇ xTüÌOûMüzÉÉx§É MüÉ mÉËUcÉrÉ SåÇ AjÉuÉÉ qÉÉæeÉÔSÉ mÉÉœ¢üqÉ MüÉ 
AÉkÉÑÌlÉMüÐMüUhÉ|

CxÉ uÉwÉï xMÔüsÉÉå AÉæU ÌuÉ±ÉsÉrÉÉåÇ MüÉ sÉ¤rÉ WûÉåaÉÉ ÌMü eÉWûÉÇ xTüÌOûMüzÉÉx§É MüÉ ÍzÉ¤ÉhÉ AlÉÑmÉÎxjÉiÉ Wæû uÉWûÉÇ 
CxÉMåü qÉÉkrÉqÉ xÉå ÌuÉMüÉxÉ MüUlÉÉ|
•	 AÇiÉUÉï¹íÏrÉ xTüÌOûMüzÉÉx§É xÉÇbÉ Måü SåZÉUåZÉ qÉåÇ mÉërÉÉåaÉzÉÉsÉÉ iÉærÉÉU ÌMürÉå eÉÉrÉå eÉÉå rÉWû mÉëSÍzÉïiÉ MüUiÉÏ WæÇû 
ÌMü MæüxÉå Diffractometers, LÍzÉrÉÉ, ATëüÏMüÉ AÉæU sÉæÌOûlÉ AqÉåËUMüÉ Måü SåzÉÉåÇ qÉåÇ Diffractome-
ters Måü ÌlÉqÉÉïiÉÉAÉåÇ Måü xÉWûrÉÉåaÉ Måü MüÉqÉ MüU UWåû Wæû|

•	 ÌuÉµÉÌuÉ±ÉsÉrÉÉåÇ Måü ÍsÉL ATëüÏMüÉ qÉåÇ cÉsÉ UWåû mÉWûsÉ MüÉå (SåZÉåÇ oÉÊYxÉ) iÉåeÉ ÌMürÉÉ eÉÉLaÉÉ| LÍzÉrÉÉ AÉæU 
sÉæÌOûlÉ AqÉåËUMüÉ Måü SåzÉÉåÇ qÉåÇ xTüÌOûMüzÉÉx§É ÍzÉ¤ÉhÉ MüÐ eÉÉå MüqÉÏ Wæû ExÉå oÉÄRûÉ ÌSrÉÉ eÉÉrÉåaÉÉ|

•	 mÉëÉjÉÍqÉMü AÉæU qÉÉkrÉÍqÉMü ÌuÉ±ÉsÉrÉÉåÇ qÉåÇ mÉëÌiÉrÉÉåÌaÉiÉÉAÉåÇ AÉæU mÉëSzÉïlÉ MüÉ AÉrÉÉåeÉlÉ|

•	  xMÔüsÉ Måü oÉŠÉåÇ Måü ÍsÉL xÉqÉxrÉÉ xÉqÉÉkÉÉlÉ rÉÉåeÉlÉÉû MüÉ AÉrÉÉåeÉlÉ iÉÉÌMü uÉå AmÉlÉå xTüÌOûMüzÉÉx§É, 
pÉÉæÌiÉMüÐ, UxÉÉrÉÌlÉMü ¥ÉÉlÉ AÉæU eÉÏuÉ ÌuÉ¥ÉÉlÉ MüÉ mÉërÉÉåaÉ MüU xÉMåü|

AÇiÉUÉï¹íÏrÉ qÉkÉÑqÉåWû TåüQûUåzÉlÉ Måü AlÉÑxÉÉU, ÌmÉNûsÉå 
20(20) uÉwÉÉåïÇ qÉåÇ, SÒÌlÉrÉÉ pÉU qÉåÇ qÉkÉÑqÉåWû UÉåÌaÉrÉÉåÇ MüÐ 
xÉÇZrÉÉ 30(30) MüUÉåÄQû xÉå 230(230) MüUÉåÄQû iÉMü 
mÉWÒÇûcÉ aÉrÉÏ Wæû| AalrÉÉzÉrÉ ²ÉUÉ EimÉÉÌSiÉ mÉëÉM×üÌiÉMü 
CÇxÉÑÍsÉlÉ MüÐ xÉÇUcÉlÉÉ, LMüxÉ-ÌMüUhÉ xmÉÌOûMüzÉÉx§É 
²ÉUÉ ÌlÉkÉÉïËUiÉ lÉWûÏÇ MüÐ xÉeÉÉ xÉMüiÉÏ Wæû| AÉeÉ, rÉWû 
eÉÏuÉlÉ U¤ÉMü biosynthetic ‘qÉÉlÉuÉ– CÇxÉÑÍsÉlÉ MüÉ 
ÌlÉqÉÉïhÉ MüUlÉÉ AxÉÇpÉuÉ Wæû| 
TüÉåOûÉå: ÌuÉÌMümÉÏÌQûrÉÉ MüÊqÉlxÉ
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DEVELOPING CRYSTALLOGRAPHY AT AFRICAN UNIVERSITIES

One of the International Union of Crystallography’s 
main missions is to provide faculty and PhD students in 
developing countries with training in crystallography 
teaching and research methods.

In collaboration with South African universities and the 
South African Crystallographic Association, the Union 
has organized a number of courses over the past decade 
in English-speaking African countries. The partnership 
has also awarded a fellowship to two exceptional 
PhD students from Kenya, Serah Kimani (pictured) 
and Ndoria Thuku, to enable them to complete their 
theses in South Africa. Serah Kimani’s thesis involved 
determining as many as 40 crystal structures. She took 
up an appointment at the University of Cape Town in 
2012. Ndoria Thuku’s thesis involved determining the 
crystallographic structure of Rhodococcus rhodochrous, 
a bacterium used as a soil inoculant to promote plant 
health in agriculture and horticulture. Since graduating in 
2012, Dr Thuku has been a postdoctoral research fellow in 
the Division of Medical Biochemistry at the University of 
Cape Town.

In 2011, the International Union of Crystallography designed an ambitious programme for sub-Saharan African countries. 
Known as the Crystallography in Africa Initiative, the programme not only trains teaching sta� and PhD students in 
crystallography but also provides participating universities with di�ractometers worth between 80,000 and 150,000 euros 
each, in order to enable them to conduct international research. A key partner in this endeavour is Bruker France, a private 
enterprise which has agreed to supply di�ractometers in perfect working order to all the universities identi�ed by the 
Union. The Union covers the cost of delivering the di�ractometer to each university. In return, the recipient universities 
maintain the di�ractometer and cover the cost of related equipment, such as the computer and X-ray tube.

©Serah Kimani

Virus. You cannot design drugs without knowing the structure 
of  relevant proteins. © IUCr

The Year will target the general public

To increase awareness of the way in which crystallography 
underpins most of the technological developments in modern 
society but also its role in cultural heritage and art history, via:

public conferences organized by members of the 
International Union of Crystallography on themes like 
the paramount importance of protein crystal structures 
in drug design, crystallography and symmetry in art, or 
crystallographic analysis of artworks and ancient materials;

sponsorship of poster exhibitions highlighting the 
usefulness and marvels of crystallography;

the submission of articles to the press, television and other 
media on the contribution crystallography makes to the 
global economy.
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The �rst faculty sta� to be trained in how to use these instruments comes from the University of Dschang in Cameroon. 
Teaching sta� and PhD students were given an intensive 20-hour course in February 2012, in order to prepare them for the 
arrival of the di�ractometer the following year.

The Cameroon Crystallographic Association was founded at this time. The �edgling association ran its �rst course from 7 
to 13 April 2013 in Dschang. The course focused on how to use di�raction to determine crystalline structures and attracted 
24 professors and PhD students from universities across Cameroon and the wider sub-region. It was co�nanced by the 
International Union of Crystallography, Cameroon Crystallographic Association, University of Dschang and Bruker.

The next countries to bene�t from the 
initiative will be Côte d’Ivoire, Gabon and 
Senegal. One university is being targeted 
in each country. This university will in turn 
be expected to train sta� at other national 
universities and to act as a national 
crystallographic centre. Each national 
centre will be entitled to free access to the 
International Union of Crystallography’s 
specialist publications.

The International Union of 
Crystallography is currently contacting 
other sponsors, in order to generalize the 
Crystallography Initiative in Africa across 
the entire continent.

The International Year of Crystallography 
should also make it possible to extend the 
initiative to developing countries in Asia 
and Latin America.

For details:  
claude.lecomte@crm2.uhp-nancy.fr

Prof. Claude Lecomte, Vice-President of the IUCr, teaching a crystallography 
course at the University of Dschang in Cameroon in February 2012
© Patrice Kenfack/Cameroon Crystallographic Association

The Year will target the scienti�c 
community

To foster international collaboration between 
scientists worldwide, with an emphasis on 
North–South collaboration, via:

the launch of an open access journal on 
crystallography, which will be called IUCrJ;

joint research projects involving large 
synchrotron facilities in both developed and 
developing countries, such as the facility in Brazil 
or the SESAME facility in the Middle East, born of 
a UNESCO project (see photo page 14);

consultations to identify the best way to save all 
di�raction data collected in large-scale facilities 
and crystallography laboratories.

Cover of the �rst issue of the new open 
access journal, available at: www.iucrj.org
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CxÉ xÉÉsÉ MüÉ sÉ¤rÉ xÉÉqÉÉlrÉ eÉlÉiÉÉ WûÉåaÉÏ|

AÉkÉÑÌlÉMü xÉqÉÉeÉ qÉåÇ eÉÉaÉÃMüiÉÉ Måü xÉÉjÉ mÉëÉæ±ÉåÌaÉMüÐrÉ AÉæU 
xÉÉÇxM×üÌiÉMü ÌuÉUÉxÉiÉ AÉæU MüsÉÉ Måü CÌiÉWûÉxÉ qÉåÇ AmÉlÉÏ 
pÉÔÍqÉMüÉ Måü qÉÉkrÉqÉ xÉå eÉÉaÉÃMüiÉÉ oÉÄRûÉlÉå Måü ÍsÉL:

· SuÉÉ ÌlÉqÉÉïhÉ, xTüÌOûMüzÉÉx§É AÉæU xÉqÉÃmÉiÉÉ MüsÉÉ qÉåÇ, 
rÉÉ MüsÉÉM×üÌiÉrÉÉåÇ AÉæU mÉëÉcÉÏlÉ xÉÉqÉaÉëÏ MüÉ xTüÌOûMüzÉÉx§É 
ÌuÉzsÉåwÉhÉ qÉåÇ, mÉëÉåOûÏlÉ xTüÌOûMü xÉÇUcÉlÉÉAAÉåÇ MüÉ xÉuÉÉåïmÉËU 
qÉWûiuÉ eÉæxÉå ÌuÉwÉrÉÉåÇ mÉU, AÇiÉUÉï¹íÏrÉ xTüÌOûMüzÉÉx§É Måü xÉÇbÉ 
Måü xÉSxrÉÉåÇ ²ÉUÉ AÉrÉÉåÎeÉiÉ xÉÉuÉïeÉÌlÉMü xÉqqÉåsÉlÉÉåÇ MüÉ 
ÌuÉMüÉxÉ|

· mÉÉåxOûU mÉëSzÉïÌlÉrÉÉåÇ MüÉ mÉëÉrÉÉåeÉlÉ AÉæU xTüÌOûMüzÉÉx§É MüÐ 
EmÉrÉÉåÌaÉiÉÉ AÉæU cÉqÉiMüÉU mÉU mÉëMüÉzÉ QûÉsÉlÉÉ|

· xTüÌOûMüzÉÉx§É mÉU mÉëåxÉ, OûÏuÉÏ AÉæU AlrÉ qÉÏÌQûrÉÉ Måü ÍsÉL 
sÉåZÉ mÉëxiÉÑiÉ MüUlÉå  Måü ÍsÉL uÉæÍµÉMü AjÉïurÉuÉxjÉÉ MüÉå 
qÉeÉoÉÔiÉ oÉlÉÉlÉÉ|

CxÉ xÉÉsÉ sÉ¤rÉ MüÉ uÉæ¥ÉÉÌlÉMü xÉqÉÑSÉrÉ 
WûÉåaÉÏ

E¨ÉU SÍ¤ÉhÉ xÉWûrÉÉåaÉ mÉU eÉÉåU SålÉå Måü xÉÉjÉ SÒÌlÉrÉÉ pÉU Måü 
uÉæ¥ÉÉÌlÉMüÉåÇ Måü oÉÏcÉ AÇiÉUUÉ¹íÏrÉ xÉWûrÉÉåaÉ MüÉå oÉÄRûÉuÉÉ Måü ÍsÉL
mÉWûsÉå AÇMü MüÐ MüÊmÉÏ MüUå eÉÉå ZÉÑsÉå eÉlÉïsÉ mÉU EmÉsÉokÉ Wæû 

uÉÉrÉUxÉ: AÉmÉ ÌoÉlÉÉ mÉëÉxÉÇÌaÉMü mÉëÉåOûÏlÉ MüÐ xÉÇUcÉlÉÉ 
MüÉå eÉÉlÉlÉå, LMü SuÉÉ ÌQûeÉÉClÉ lÉWûÏÇ MüU xÉMüiÉÉ

mÉWûsÉÉ mÉëMüÉzÉlÉ MüÉ AlÉÑMüUhÉ open 
access journal, www.iucrj.org
qÉå EmÉsÉoS Wåû

. xTüÌOûMüzÉÉx§É (ÍcÉ§É) mÉU LMü mÉÌ§ÉMüÉ MüÉ zÉÑpÉÉUÇpÉ WûÉåaÉÉ 
ÎeÉxÉå IUCrJ Måü lÉÉqÉ xÉå oÉÑsÉÉrÉÉ eÉÉLaÉÉ; 

· ÌuÉMüÍxÉiÉ AÉæU ÌuÉMüÉxÉzÉÏsÉ SåzÉÉå qÉåÇ   xÉÇrÉÑ£ü AlÉÑxÉÇkÉÉlÉ 
mÉËUrÉÉåeÉlÉÉrÉåÇ eÉÉå  oÉÄQåû xiÉU mÉU synchrotron xÉÑÌuÉkÉÉAÉåÇ 
MüÉå zÉÉÍqÉsÉ  MüUå eÉæxÉå oÉëÉeÉÏsÉ qÉåÇ xÉÑÌuÉkÉÉ rÉÉ qÉkrÉ mÉÔuÉï qÉåÇ 
SESAME xÉÑÌuÉkÉÉ, eÉÉå rÉÔlÉåxMüÉå mÉËUrÉÉåeÉlÉÉ Måü SålÉ Wæû|

· oÉÄQåû mÉæqÉÉlÉå mÉU xÉÑÌuÉkÉÉAÉåÇ AÉæU mÉërÉÉåaÉzÉÉsÉÉAÉåÇ qÉåÇ LMü§É 
xÉpÉÏ ÌuÉuÉiÉïlÉ QåûOûÉ MüÉå oÉcÉÉlÉå Måü ÍsÉL xÉoÉxÉå AcNûÉ 
iÉUÏMüÉ Wæû mÉWûcÉÉlÉ MüUlÉÉ AÉæU mÉUÉqÉzÉï sÉålÉÉ|
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cÉÉWåû uÉÉå LMü qÉÉlÉuÉÏrÉ cÉåWûUÉ, LMü 
TÔüsÉ, LMü qÉNûsÉÏ, LMü ÌiÉiÉsÉÏ WûÉå rÉÉ 
LMü ÌlÉeÉÏïuÉ uÉxiÉÑ eÉæxÉå LMü zÉÇZÉ-, 
xÉqÉÃmÉiÉÉ mÉëÉM×üÌiÉMü SÒÌlÉrÉÉ qÉåÇ urÉÉmiÉ 
Wæû| 

WûeÉÉUÉåÇ xÉÉsÉ xÉå WûqÉåzÉÉ MüsÉÉ AÉæU 
uÉÉxiÉÑ-MüsÉÉ qÉåÇ mÉëÌiÉÌoÉÇÌoÉiÉ xÉqÉÃmÉiÉÉ 
mÉËUsÉÍ¤ÉiÉ WûÉåiÉÉ Wæû eÉÉå qÉÉlÉuÉ xÉprÉ-
iÉÉAÉåÇ MüÉå qÉÉåÌWûiÉ ÌMürÉÉ| 

xÉqÉÃmÉiÉÉ xÉpÉÏ qÉÉlÉuÉÏrÉ pÉÉuÉ Måü 
UcÉlÉÉiqÉMüiÉÉ qÉåÇ mÉÉrÉÉ eÉÉ xÉMüiÉÉ Wæû: 
MüÉsÉÏlÉ AÉæU aÉsÉÏcÉÉ, MüÌuÉiÉÉ, ÍqÉ–ûÏ 
Måü oÉiÉïlÉ, QíûÉCÇaÉ, mÉåÇÌOÇûaÉ, qÉÔÌiÉïMüsÉÉ, 
uÉÉxiÉÑ-MüsÉÉ, xÉÑsÉåZÉ AÉÌS| ESÉWûUhÉ 
Måü ÍsÉL cÉÏlÉÏ uÉhÉïqÉÉsÉÉ qÉåÇ xÉqÉÃ-
mÉiÉÉ Wæû| 

MüsÉÉ AÉæU uÉÉxiÉÑ-MüsÉÉ MüÉå xÉqÉÃmÉ-
iÉÉ Måü ÌuÉÍpÉ³É ÃmÉÉåÇ MüÉå mÉëSÍzÉïiÉ MüU 
xÉMüiÉå WæÇû| LMü ÃmÉ
eÉÉå AÌlÉÍ¶ÉiÉ Måü ÍsÉL ZÉÑS MüÉå 
SÉåWûUÉiÉÉ Wæû| eÉÉå AlÉÑuÉÉS xÉqoÉÎlkÉ 
xÉqÉÃmÉiÉÉ mÉëSÍzÉïiÉ MüUiÉÉ Wæû| rÉWûÉð rÉWû 
NûÌuÉ qÉåÇ rÉWû ÄTëüÏÄeÉ(frieze) MüÐ iÉUWû 
LMü AÉrÉÉqÉÏ rÉÉ mÉÇZÉÉåÇ uÉÉsÉÉ eÉÉlÉuÉUÉåÇ 
MüÐ iÉUWû SÉå AÉrÉÉqÉÏ WûÉå xÉMüiÉÉ Wæû|

Ì²mÉ¤ÉÏrÉ xÉqÉÃmÉiÉÉ qÉåÇ, oÉÉLÆ AÉæU 
SÉLÆ mÉ¤É LMü SÕxÉUå Måü SmÉïhÉ MüÐ 
NûÌuÉrÉÉð WæÇû| Ì²mÉ¤ÉÏrÉ xÉqÉÃmÉiÉÉ MüÉ 
LMü ESÉWûUhÉ ÌiÉiÉsÉÏ Wæû| 

Ì²mÉ¤ÉÏrÉ xÉqÉÃmÉiÉÉ qÉåÇ WûqÉåzÉÉ LMü 
AÉqÉ uÉÉxiÉÑMüsÉÉ MüÐ aÉÑhÉ WûÉåiÉÉ Wæû| 
eÉæxÉå pÉÉUiÉ qÉåÇ iÉÉeÉ qÉWûsÉ (ÍcÉ§É), 
cÉÏlÉ qÉåÇ ÌlÉÌwÉ® zÉWûU rÉÉ qÉåÎYxÉ-
MüÉå (ÍcÉ§É) qÉåÇ ÍcÉcÉålÉ CieÉÉ Måü 

MüsÉÉ AÉæU uÉÉxiÉÑ-MüsÉÉ qÉåÇ xÉqÉÃmÉiÉÉ

ZÉÑzÉÏ Måü ÍsÉL cÉÏlÉÏ mÉëiÉÏMü xmÉ¹ 
Shuangxi TüÉåOûÉå: ÌuÉÌMümÉÏÌQûrÉÉ
lÉÉCeÉÏËUrÉÉD zÉWûU Måü eÉÏuÉlÉ xÉå 
rÉÉåÃoÉÉ MüÉÇxrÉ ÍxÉU, 12 uÉÏå (12) 
xÉSÏ TüÉåOûÉå: ÌuÉÌMümÉÏÌQûrÉÉ

iÉÉeÉ qÉWûsÉ, pÉÉUiÉ, 1968(1648), 
AÉeÉ LMü rÉÔlÉåxMüÉå ÌuÉµÉ ÌuÉUÉxÉiÉ 
xÉÇmÉÌ¨É TüÉåOûÉå: qÉÉåWûqqÉS qÉåWûSÏ MüUÏqÉ 
/ ÌuÉMüÐ MüÊqÉlxÉ   

AÉæËUixÉ MüÊlÉåïÍsÉxÉ LxcÉU (lÉÏ-
SUsÉæÇQû) ²ÉUÉ SÉå AÉrÉÉqÉÏ NûÌuÉ © 
MCEscher TüÉEÇQåûzÉlÉ

qÉåÎYxÉMüÉå qÉåÇ ÍcÉcÉålÉ CieÉÉ qÉåÇ qÉrÉlÉ 
qÉÇÌSU, eÉÉå sÉaÉpÉaÉ 600(600) xÉå 
900(900) iÉMü ÌlÉZÉUÉ, AÉeÉ LMü 
rÉÔlÉåxMüÉå ÌuÉµÉ ÌuÉUÉxÉiÉ xÉÇmÉÌ¨É Wæû| © 
LxÉ Schneegans / rÉÔlÉåxMüÉå

DUÉlÉ qÉåÇ Lotfollah qÉÎxeÉS 
Måü aÉÑÇoÉS Måü AÉMüÉU MüÉ NûiÉ| 
1968(1618) qÉåÇ mÉÔUÉ WÒûAÉ| 
AÉeÉ LMü rÉÔlÉåxMüÉå ÌuÉµÉ ÌuÉUÉxÉiÉ 
xÉÇmÉÌ¨É © ÌTüÍsÉmÉ MAIWALD / 
ÌuÉÌMümÉÏÌQûrÉÉ

ÌiÉooÉiÉ, 17 (17) uÉÏÇ zÉiÉÉoSÏ 
DxuÉÏ xÉå mÉÉÇcÉ SåuÉiÉÉ qÉÇQûsÉÉ, qÉÇQûsÉ 
ÍcÉ§ÉÉåÇ MüÉå WûqÉåzÉÉ AmÉlÉå MåÇüSì (qÉÇQûsÉ 
xÉÇxM×üiÉ qÉåÇ cÉ¢ü MüÉ qÉiÉsÉoÉ Wæû) mÉU 
LM  cÉ¢ü Wæû. Mandalas ÌWÇûSÕ AÉæU 
oÉÉæ® kÉqÉï qÉåÇ AÉkrÉÉÎiqÉMü qÉWûiuÉ Wæû. 
xÉëÉåiÉ: ÌuÉÌMümÉÏÌQûrÉÉ MüÊqÉlxÉ

Mayan temple in Chichen Itza in Mexico, which �ourished from about 
600 to 900 CE, today a UNESCO World Heritage property 
© S. Schneegans/UNESCO

SYMMETRY IN ART AND ARCHITECTURE

Be it a human face, a �ower, a �sh, a butter�y – or a non-living object like a seashell –, symmetry pervades the natural world. It has 
always fascinated human civilizations, which have re�ected symmetry in their art and architecture for thousands of years.

Symmetry can be found in all human expressions of creativity: carpets and rugs, pottery, ceramics, 
drawing, painting, poetry, sculpture, architecture, calligraphy, etc. There is symmetry in the Chinese 
alphabet, for instance. Symmetry in Chinese art and architecture is a manifestation of the Chinese 
philosophy of seeking harmony through balance. 

Art and architecture may demonstrate di�erent forms of symmetry.  
A pattern that repeats itself inde�nitely is said to show 

translational symmetry. It can be one-dimensional like 
the frieze below, or two-dimensional like the winged 

animals in the image here.

In bilateral symmetry, the left and right sides are 
mirror images of one another. One example in 
nature is a butter�y. Bilateral symmetry has 
always been a common feature of architecture, 
historic examples being the Taj Mahal in 
India (pictured), the Forbidden City in China or 
the Mayan temple of Chichen Itza in Mexico 
(pictured). Bilateral symmetry is also common in art, 
although perfect symmetry in painting is rare.

If a �gure can be 
rotated about its axis or 

a particular point without 
changing the way it looked 

originally, it is said to show 
rotational symmetry. The pyramids 

of Giza in Egypt, for instance, show 
rotational symmetry of order four (including 

the base). The interior of the dome of the Lotfollah Mosque in Iran 
(pictured) shows rotational symmetry of order 32, starting around the 
point located at the centre of the �gure.

Geometric patterns have pervaded the art of many civilizations. 
Examples are the sand paintings of the Navajo Indians in North America, 
the kolam of south India (pictured), Indonesian batik (tie-dyeing), the art 
of Australian Aborigines and Tibetan mandalas. 

Chinese 
symbol for 
happiness, 
pronounced 
shuangxi

Yoruba bronze head from the 
Nigerian city of Ife, 12th century CE
Photo: Wikipedia

Two-dimensional image by Maurits Cornelis Escher (Netherlands)
© M C Escher Foundation

Taj Mahal, India, completed in 1648, today a UNESCO World 
Heritage property
Photo: Muhammad Mahdi Karim/Wikipedia
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600 to 900 CE, today a UNESCO World Heritage property 
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600 to 900 CE, today a UNESCO World Heritage property 
© S. Schneegans/UNESCO
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the frieze below, or two-dimensional like the winged 

animals in the image here.

In bilateral symmetry, the left and right sides are 
mirror images of one another. One example in 
nature is a butter�y. Bilateral symmetry has 
always been a common feature of architecture, 
historic examples being the Taj Mahal in 
India (pictured), the Forbidden City in China or 
the Mayan temple of Chichen Itza in Mexico 
(pictured). Bilateral symmetry is also common in art, 
although perfect symmetry in painting is rare.

If a �gure can be 
rotated about its axis or 

a particular point without 
changing the way it looked 

originally, it is said to show 
rotational symmetry. The pyramids 

of Giza in Egypt, for instance, show 
rotational symmetry of order four (including 

the base). The interior of the dome of the Lotfollah Mosque in Iran 
(pictured) shows rotational symmetry of order 32, starting around the 
point located at the centre of the �gure.

Geometric patterns have pervaded the art of many civilizations. 
Examples are the sand paintings of the Navajo Indians in North America, 
the kolam of south India (pictured), Indonesian batik (tie-dyeing), the art 
of Australian Aborigines and Tibetan mandalas. 

Chinese 
symbol for 
happiness, 
pronounced 
shuangxi

Yoruba bronze head from the 
Nigerian city of Ife, 12th century CE
Photo: Wikipedia

Two-dimensional image by Maurits Cornelis Escher (Netherlands)
© M C Escher Foundation

Taj Mahal, India, completed in 1648, today a UNESCO World 
Heritage property
Photo: Muhammad Mahdi Karim/Wikipedia
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Mayan temple in Chichen Itza in Mexico, which �ourished from about 
600 to 900 CE, today a UNESCO World Heritage property 
© S. Schneegans/UNESCO

SYMMETRY IN ART AND ARCHITECTURE
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One-dimensional frieze 
Image: Moroccan Crystallographic Association

Al-Attarine Madrasa (school) in Fez, Morocco, a World Heritage property. It was built by 
the Marinid Sultan Uthman II Abu Said in 1323−1325.
© A. Thalal

Shadow Play by Bridget Riley, UK, 1990
Photo: Wikipedia

Dome-shaped ceiling of the Lotfollah Mosque in Iran, completed 
in 1618, today a UNESCO World Heritage property
Photo: Phillip Maiwald/Wikipedia

Kolams like this one in Tamil Nadu are drawn in rice powder or chalk 
in front of homes to bring prosperity. They can be renewed daily. 
Photo: Wikipedia

Islamic civilizations from about the 7th century onwards 
used geometric patterns in mosaics and other art 
forms to connect spirituality visually with science and 
art. Islamic art may have inspired the Western school 
of geometric abstraction of the 20th century, two 
proponents of which were Maurits Cornelis Escher and 
Bridget Riley (pictured). Escher was reputedly inspired by 
a visit to the Moorish palace of Alhambra in Spain.

Throughout 2014, the Moroccan Crystallographic 
Association is organizing a travelling exhibition on 
Crystallography and Geometric Art in the Arabo-Islamic 
World. For details, write to: 
Abdelmalek Thalal: abdthalal@gmail.com
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qÉrÉlÉ qÉÇÌSU LåÌiÉWûÉÍxÉMü ESÉWûUhÉ WæÇû| 
Ì²mÉ¤ÉÏrÉ xÉqÉÃmÉiÉÉ, MüsÉÉ qÉåÇ pÉÏ 
mÉÉrÉå eÉÉiÉå Wæû| WûÉsÉÉÇÌMü, ÍcÉ§ÉMüsÉÉ qÉåÇ 
mÉÔhÉï  xÉqÉÃmÉiÉÉ SÒsÉïpÉ Wæû| rÉÌS LMü 
ÍcÉ§É MüÉå AmÉlÉå A¤É rÉÉ rÉWû ZÉÉxÉ 
ÌoÉÇSÒ xÉå bÉÑqÉÉrÉÉ eÉÉrÉ iÉÉå AmÉlÉÉ qÉÔsÉ 
ÃmÉ ÌoÉlÉÉ oÉSsÉå iÉÉå rÉWû LMü bÉÔhÉÏï 
xÉqÉÃmÉiÉÉ mÉëSÍzÉïiÉ MüUiÉÉ Wæû| ESÉWûUhÉ 
Måü ÍsÉL, ÍqÉxÉë qÉåÇ aÉÏÄeÉÉ Måü ÌmÉUÉÍqÉQû, 
cÉÉU bÉÔhÉÏï xÉqÉÃmÉiÉÉ (AÉkÉÉU xÉÌWûiÉ) 
mÉëSÍzÉïiÉ MüUiÉÉ Wæû| DUÉlÉ qÉåÇ Lotfol-
lah qÉÎxeÉS Måü aÉÑÇoÉS Måü AÉÇiÉËUMü 
(ÍcÉ§É), 32 (32) MüÐ bÉÔhÉÏï xÉqÉÃmÉiÉÉ 
mÉëSÍzÉïiÉ MüUiÉÉ Wæû rÉÌS ÍcÉ§É Måü MåÇüSì 
mÉU ÎxjÉiÉ ÌoÉÇSÒ Måü mÉÉxÉ zÉÑÃ MüUå| 

erÉÉÍqÉiÉÏrÉ ÃmÉ  MüD xÉprÉiÉÉAÉåÇ MüÐ 
MüsÉÉ qÉå Måü mÉÉxÉ zÉÑÃ MüUå| erÉÉÍqÉ-
iÉÏrÉ ÃmÉ MüD xÉprÉiÉÉAÉåÇ MüÐ MüsÉÉ qÉå 
urÉÉmiÉ Wæû| ESÉWûUhÉ Måü ÍsÉL, lÉuÉÉeÉÉå 
pÉÉUiÉÏrÉÉåÇ Måü UåiÉ ÍcÉ§É, SÍ¤ÉhÉ pÉÉUiÉ 
Måü Kolams (ÍcÉ§É), ClQûÉålÉåÍzÉrÉÉD 
batik (OûÉD UÇaÉÉD), BxOíåûÍsÉrÉÉD 
AÉÌSuÉÉÍxÉrÉÉåÇ AÉæU ÌiÉooÉiÉÏ qÉhQûsÉÉåÌMü 
(ÍcÉ§É) MüÐ MüsÉÉ| 
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To participate in the 
International Year of Crystallography
The 195 Member States of UNESCO are invited to contact UNESCO’s team within the International Basic Sciences 
Programme (IBSP) or the International Union of Crystallography, in order to put together a programme for 
implementation in their country in 2014.

Crystallography helps to determine the ideal combination 
of aluminium and magnesium in alloys used in aeroplane 
manufacture. Too much aluminium and the plane will be too 
heavy, too much magnesium and it will be more �ammable.
© Shutterstock/IM_photo

The programme of events for the Year and relevant teaching 
resources are available from the o�cial website:

International Union of Crystallography

Prof. Gautam Desiraju, 
President: desiraju@sscu.iisc.ernet.in

Prof. Claude Lecomte,  
Vice-President: claude.lecomte@crm2.uhp-nancy.fr

Dr Michele Zema, 
Project Manager for the Year: mz@iucr.org

UNESCO

Prof. Maciej Nalecz, Director, 
Executive Secretary of International Basic Sciences 
Programme: m.nalecz@unesco.org

Dr Jean-Paul Ngome Abiaga, Assistant Programme 
Specialist: jj.ngome-abiaga@unesco.org

Dr Ahmed Fahmi, 
Programme Specialist: a.fahmi@unesco.org
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For more information on the International Year of Crystallography:

International Union of Crystallography

Prof. Gautam Desiraju, 

President: desiraju@sscu.iisc.ernet.in

Prof. Claude Lecomte,  

Vice-President: claude.lecomte@crm2.uhp-nancy.fr

Dr Michele Zema, 

Project Manager for the Year: mz@iucr.org

UNESCO

Prof. Maciej Nalecz, Director, 

Executive Secretary of International Basic Sciences 

Programme: m.nalecz@unesco.org

Dr Jean-Paul Ngome Abiaga, 

Assistant Programme Specialist: jj.ngome-abiaga@unesco.org

Dr Ahmed Fahmi, 
Programme Specialist: a.fahmi@unesco.org

www. iycr2014 .org


