J. Korean Inst. Electr. Electron. Mater. Eng.
Vol. 36, No. 3, pp.241-248 May 2023

DOI: https://doi.org/10.4313/JKEM.2023.36.3.5
ISSN 1226-7945(Print), 2288-3258(Online)

Tutorial Status Report

UM 2t M5 HE O|E 2M 27 A 310]| CHst M|

(=]
B, , Ol FEL2, = S
' g atatel| e Alarh et
2 A7) MLCC ARQie
£%: 472 o) ALEshe 4 dlolelo] JHlE 1 dlo]El S FoA e vl os Fakshy RARE o Wittt
A2 Zofe] ApAtEol ot g tloEle] avt AN e BYS Bl WAL B2 ey 5 grolnt
sPRlgt g et ol gt 0ol Qs) AR B4 ATE S5t o2 Fo) ARH AEL Wushe F 9}
ek 2 w2t 94 @Yet 1P 9ulg ohAl A AR §, U4 AR 49 A2 27U doleg
oA BA Aol §E4S BUSH 710 Ofat =9 U AR WHS BAMCED BolF RN F5 A
HlolElS HEWL A FET BAL BT 4 Ak AFL 7|2 o BAL £1 U

How to Avoid Misinterpreting Experimental Data for Thermally Activated Processes
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Abstract: The value of experimentally obtained data becomes highest when they are properly analyzed based on valid logics.
Many physical and chemical properties such as electrical and magnetic properties, chemical reaction rates, etc. are known to be
thermally activated; thus, a proper understanding of thermally-activated processes is of importance. However, there are still a
number of papers published with falsely analyzed data. In this contribution, we would like to revisit the meaning of thermally-
activated processes, and then reanalyze a data set published misinterpreted. By showing a step-by-step procedure for the
reanalysis, we would like to help researchers who may come across such data in the future not to make mistakes in their analysis.
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Fig. 1. The measurement frequency for the frequency-dependent
dielectric maximum in the prototypical relaxor ferroelectric
Pb(MgisNb23)O; ceramic as a function of temperature [1] (a
nonlinear increase in the frequency values with increasing
temperature suggests a thermally-activated process as the underlying
mechanism).
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Fig. 2. A comparative illustration of fitting accuracy (a) by a non-linear curve fitting directly on raw data and (b) by a linear fitting on data
replotted in a log-log space.
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Fig. 4. (a) An illustration showing how to fit a non-linear data by assuming that the process originates from two physically different
mechanisms [this type of fitting can be easily done in the Origin™ software simply by installing an add-on provided by the manufacturer
(The details of this information are given in the next section)] and (b) a procedure how to construct fitting results graphically from the onset

data analyzed in (a).
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Fig. 6. (a) Fitting the data from Fig. 1 in a log-log space using VF equation (the fitting result can be seen extremely satisfactory both in the
log-log space), (b) the original linear scale, and (c) as discussed earlier, fitting exponentially changing data in the original linear scale even
with the most appropriate fitting equation can lead to a significant error, which can be best-seen in the corresponding log-log plot.
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