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Fig. S1: (a) Crystal structure of the 8-Co25Zn175 binary intermetallic compound! (note that
according to the PDF 04-017-0765 entry of the International Centre for Diffraction Data base, the
8-Co25Zn175 and 8-CoZnss5 chemical formulae refer to the same compound). (b) The magnetic
lattice of the 5-Coz5Zn175 binary compound, consisting of the Co magnetic ions only. The Co

atoms from the icosahedra centers (the Coll 6c site) form a regular double-helix structure (with
all sites fully occupied), while the Co atoms on the 6-axis (the mixed Zn8/Co8 3a site with the
Zn/Co occupancies 0.58/0.42) are statistically randomly substituted by the nonmagnetic Zn,

approximately half-half, introducing randomness into the magnetic lattice.

(1) Bostrom, M.; Lidin, S. Preparation and double-helix icosahedra structure of 6-Co2Zn;s. J. Solid

State Chem. 2002, 166, 53-57.
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Table S1. The interatomic distances (< 3.0 A) for each atomic site of the C025Zn16.9Mng ¢ (the c2

composition).

Znl Coll 2% 2.4907(80)
Zn2 2x 2.5947(5)
Zn6/Mn6 2x 2.6506(132)
Zn4/Mn4 2x 2.6621(76)
Zn5 2% 2.7147(132)
Zn3 2x 2.7294(7)

Zn2 Coll 1x 2.4801(82)
Coll 1x 2.5518(76)
Znl 1x 2.5947(5)
Zn9/Mn9 1x 2.6496(9)
Zn9/Mn9 1x 2.6538(143)
Zn10 1x 2.6542(142)
Zn10 1x 2.6703(12)
Zn7 1x 2.6831(71)
Zn4/Mn4 1x 2.7008(78)
Zn6/Mn6 1x 2.8512(121)
Zn5 1x 2.9439(124)

Zn3 Coll 1x 2.5696(78)
Coll 1x 2.6406(73)
Zn6/Mn6 1x 2.6639(20)
Zn7 1x 2.6760(71)
Zn4/Mn4 1x 2.6906(78)
Zn5 1x 2.7054(13)
Znl 1x 2.7294(7)
Zn3 2% 2.7678(142)
Zn6/Mn6 1x 2.8586(121)
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Zn3 Zns 1x 2.9483(124)

Zn4/Mn4 Zn7 1x 2.5783(150)
Coll 1x 2.6322(152)
Zn1l 1x 2.6621(76)
Zn10 1x 2.6733(84)
Zn5 1x 2.6767(89)
Zn6/Mn6 1x 2.6851(87)
Zn3 1x 2.6906(78)
Zn2 1x 2.7008(78)
Zn5 1x 2.7914(56)
Zn9/Mn9 1x 2.8487(70)
Zn5 1x 2.9366(54)
Znl0 1x 2.9985(57)

Zn5 Coll 1x 2.5902(64)
Zn10 1x 2.6727(11)
Zn4/Mn4 1x 2.6767(89)
Zn3 1x 2.7054(13)
Zn5 1x 2.7222(11)
Zn7 1x 2.7385(85)
Zn7 1x 2.7466(85)
Zn4/Mn4 1x 2.7914(56)
Zn4/Mn4 1x 2.9366(53)
Zn2 1x 2.9439(124)
Zn3 1x 2.9483(124)

Zn6/Mn6 Znl 1x 2.6506(132)
Coll 1x 2.6515(58)
Zn6/Mn6 1x 2.6547(9)
Zn3 1x 2.6639(19)
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Zn9/Mn9 1x 2.6668(16)
Zn6/Mn6 Zn4/Mn4 1x 2.6851(87)
Coll 1x 2.7459(56)
Zn7 1x 2.7507(87)
Zn7 1x 2.7537(87)
Zn2 1x 2.8512(121)
Zn3 1x 2.8586(121)
Zn7 1x 2.8671(55)
Zn7 Coll 1x 2.5764(152)
Zn4/Mn4 1x 2.5783(150)
Zn3 1x 2.6760(72)
Zn9/Mn9 1x 2.6827(76)
Zn2 1x 2.6831(71)
Zn5 1x 2.7385(85)
Zn5 1x 2.7466(84)
Zn6/Mn6 1x 2.7507(87)
Zn6/Mn6 1x 2.7537(87)
Zn6/Mn6 1x 2.8671(55)
Zn8/Co8 Zn10 2% 2.5666(71)
Zn8/Co8 2% 2.5718(153)
Zn9/Mn9 2x 2.6009(70)
Zn10 2x 2.6568(79)
Zn9/Mn9 2% 2.6918(79)
Zn9/Mn9 Zn8/Co8 1x 2.6009(70)
Znl0 1x 2.6468(13)
Zn2 1x 2.6496(9)
Zn2 1x 2.6538(143)
Coll 1x 2.6614(71)
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Zn6/Mn6 1x 2.6668(17)
Zn9/Co9 Zn7 1x 2.6827(76)
Zn8/Co8 1x 2.6918(79)
Zn10 1x 2.7881(151)
Zn4/Mn4 1x 2.8487(70)
Zn10 Zn8/Co8 1x 2.5666(71)
Coll 1x 2.6161(68)
Zn9/Mn9 1x 2.6468(13)
Zn2 1x 2.6542(142)
Zn8/Co8 1x 2.6568(79)
Zn2 1x 2.6703(12)
Zn5 1x 2.6727(11)
Zn4/Mn4 1x 2.6733(84)
Zn9/Mn9 1x 2.7881(151)
Zn4/Mn4 1x 2.9985(57)
Coll Zn2 1x 2.4801(81)
Znl 1x 2.4907(80)
Zn2 1x 2.5518(76)
Zn3 1x 2.5696(78)
Zn7 1x 2.5764(152)
Zn5 1x 2.5902(64)
Zn10 1x 2.6161(68)
Zn4/Mn4 1x 2.6322(152)
Zn3 1x 2.6406(73)
Zn6/Mn6 1x 2.6515(58)
Zn9/Mn9 1x 2.6614(71)
Zn6/Mn6 1x 2.7459(57)
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