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The growing interest in electron spin centers in solid state matrices has led scientists to investigate paramagnetic impurities in variuos materials

such as Si, ThO2, CaF2 and others.1,2 Recent studies have proven that because of unique characteristics of Cerium (IV) Oxide (CeO2), it may be

used for many applications.3,4,5 One of the most important property of CeO2 that was recently predicted by theory is long electron spin coherence

time which is promising for quantum technology applications.5 Here, we present electron spin resonance (ESR) of commercially available CeO2

single crystal. The ESR spectrum of CeO2 was measured using X-band continuous wave (CW) and pulsed experiments. The coherences of

different paramagnetic species were also determined.
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CONCLUSIONS

From our experiment the values of T2 were very similar but wasn’t 

even close to the proposed value of ~50 ms.5 Thus, the commercially

available CeO2 is impractical for quantum applications due to a large 

amount of paramagnetic impurities, which we observed using X-band 

CW ESR method.

Results of pulsed ESR measurement

Fig. 3 Pulsed ESR spectra of CeO2 in X-band (9.5 GHz)

Our measured 

pulsed ESR 

spectrum of CeO2 

can be seen in 

Fig. 2. Just as 

with CW method 

the crystal was 

rotated 4 times to 

observe whether 

the position of 

Yb3+ changes.

Results of CW measurement

Fig. 2 CW ESR spectra of CeO2 in X-band (9.5 GHz).

First, we measured CW ESR spectrum of CeO2

where we were trying to observe Yb3+. The

attenuations were changed, and the crystal was

rotated a couple times to observe if the spectrum

changes. Due to the isotropic spin Hamiltonian,

the spectrum of Yb3+ should not change with

rotation. Red dashed line shows where the Yb3+

spectrum is supposed to be.

Cerium(IV) Oxide structure

Fig. 1 The structure of pure CeO2 Crystal where

the blue atoms are Ce+4 and the red are O-2.6

The red arrow marks paramagnetic center.

Spin coherence time T2

Fig. 4 The measured T2 values at different positions in the

ESR spectrum of CeO2. The negative line intensity

originates due to the overrotation of different spin species.

We measured spin

coherence times T2

for different

magnetic fields

from the Hahn

echo sequence

with the π pulse of

32 ns.


