
Journal Name

ARTICLE

This journal is © The Royal Society of Chemistry 20xx J. Name., 2013, 00, 1-3 | 1 

Please do not adjust margins

Please do not adjust margins

Van Vleck paramagnetism in undoped and Lu-doped bulk ceria
Maxim Varenika, Xiao-Dong Zhangb, Gregory Leitusc, Nimrod Yavoa, Raanan Carmielib, Ellen Wachtela, Xin Guob, Igor 
Lubomirsky*,a

a.Department of Materials and Interfaces, Weizmann Institute of Science, Rehovot, Israel. Email: Igor.Lubomirsky@weizmann.ac.il
b.School of Materials Science and Engineering, Huazhong University of Science and Technology, Wuhan 430074, P.R. China.
c. Chemical Support, Weizmann Institute of Science, Rehovot, Israel

25 40 55 70 85 100 0 10 20 30 100
5.180

5.205

5.374

5.387

5.400

5.413

0 10 20 30 100
70

75

80

85

90

95

100a)                                                                           b)                                                              c)

In
te

ns
ity

 (A
rb

itr
ar

y)

 (deg)

Lu2O3

0.3

0.22

0.17

0.13

0.08

0.04

0.02

CeO2

La
tti

ce
 P

ar
am

et
er

 (Å
)

Lu Doping (mol%)

R
el

at
iv

e 
D

en
si

ty
 (%

)

Lu Doping (mol%)

Figure S1. (a) XRD patterns of LuxCe1-xO2-x/2 in the fluorite phase x=0-0.35, and of Lu2O3 in the double fluorite 
phase (half-lattice parameter). (b) Fluorite lattice parameter as a function of Lu-content. Until x=0.30, the 
ceramics are single phase, but demonstrate lattice contraction. (c) Relative density of sintered samples, as 
measured by the Archimedes method.
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Figure S2. Normalized (to the amplitude of the F2g mode) Raman spectra of lutetium doped ceria, x=0-0.30, using 
radiation sources with wavelength (a) 633nm (red) and (b) 325nm (near uv). The F2g peak (for undoped CeO2 at 
467 cm-1) displays a blue shift as well as an increase in peak width with increase in dopant concentration.

Figure S3. Concentration of Fe found by ICP-MS in the Lu doped ceria powders prepared as described in the 
Experimental section.


