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USEFULNESS AND UNUSEFULNESS OF THE SUPERSPACE APPROACH TO
APERIODIC CRYSTALS
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The superspace ap proach to the anal y sis of aperiodic crys -
tals has been quite suc cess ful. An over view will be given of 
its de vel op ment for var i ous classes of aperiodic crys tals,
such as mod u lated phases, mag netic phases, com pos ite
sys tems and quasicrystals. There re main, how ever, sev eral
open ques tions.

The ap proach has mainly been suc cess ful in struc ture
de ter mi na tion. For the study of phys i cal prop er ties one

meets se vere prob lems. These prob lems will be dis cussed,
as well as some tech niques used to cir cum vent them.

Also there are lim i ta tions to the types of struc tures that
may be de scribed. What can one do if one wants to go fur -
ther?
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Al though the ar ti cles of A. Janner and T. Janssen, which
started the de vel op ment of the superspace sym me try for -
mal ism, al ready stressed its pos si ble ap pli ca tion to mag net -
i cally or dered sys tems, the com mu nity in ves ti gat ing
in com men su rate mag netic struc tures has re mained dur ing
de cades rather alien to this meth od ol ogy. The draw backs of 
this sit u a tion be came par tic u larly pat ent when deal ing with
mag neto-struc tural prop er ties, like multiferroicity, where
sym me try ar gu ments are es pe cially pow er ful. Only in the
last years the de vel op ment of spe cially adapted com puter
tools, and in par tic u lar, the ex ten sion of JANA op tions to
mag netic struc tures is chang ing this sit u a tion. Steadily,

through the use of these tools, the ad van tages of ap ply ing
superspace sym me try are be com ing known in the realm of
mod u lated mag netic struc tures re search [1]. In this same
di rec tion, we have started in the Bilbao Crys tal lo graphic
Server a small da ta base (www.cryst.ehu.es/magndata),
where the mag netic superspace groups of some of these
struc tures have been iden ti fied and the struc tures are de -
scribed ac cord ingly (see Fig ures 1, 2)

In this talk I will re view the con cepts of mag netic
superspace sym me try and its ap pli ca tion, with spe cial em -
pha sis on its pe cu liar i ties.  The re la tion with the tra di tional
rep re sen ta tion method will be dis cussed, stress ing the dif -
fer ences.  Some ex am ples will help to show how rep re sen -
ta tion anal y sis and superspace sym me try can be com bined
to achieve an op ti mal ap proach to the char ac ter iza tion of
mag net i cally mod u lated struc tures and the ex plo ra tion of
pos si ble in com men su rate magnetic orderings.

Fig ure 1. He li cal ar range ment of Ce at oms in CeRhIn5.
Mag netic superspace group: P4221’(1/2,1/2,g)q00s
(MAGNDATA en try #1.1.16 ).

Fig ure 2. Cy cloi dal ar range ment of Mn at oms in TbMnO3. 
Mag netic superspace group: Pbn211’(0,b,0)s00s

     (MAGNDATA en try #1.1.8)


