Modern Physics BLAVHIE, 2023, 13(2), 23-27 Hans X
Published Online March 2023 in Hans. https://www.hanspub.org/journal/mp
https://doi.org/10.12677/mp.2023.132004

REFRLHNEFFUERERNEME

}5 E&‘]’ ﬁﬁ%u gﬁﬂ'ﬂ'z’ }5']‘%]*
PENEE TR A AL TR, HOR 22
224 N TOKSAREVR S B TR 2ERE, Hl 22

Wk HiH: 202342 H7H; FAHBEM: 2023437 13H; KAAHM: 20234F3720H

H E

KRR NAEAS B RENE. B3ERE AR T ZENAH, BrskalSiRamg R
NI R— MEAEENRE . ARCEE S IO R RN 2/ Pz, KT kSR
BER A RA LR LRI 2R/ FAuMEU], i T 2 TRk A S REMR N RE, RS
IR R A7 AT R B IR FBAR R IR, TR T B R A AR PR BT, KRB
JERFEAR RGN BR AR, T Bk rAA R A X AR AR IR AT, KBk A RFRIREAT . I AT FRALAME
W, MEEHTHREAT NSRS R, T0H &R TER A KSR 5 B A LR
XA

e AR, XRRMERBGR, B2 PN

Spatio-Temporal Ordering of Ferroelectric
Polarization and Its Thermodynamic
Compensation

Lu Lul, Shurong Yu?, Dandan Guo?, Xiaoping Lu!*

'College of Petrochemical Engineering, Lanzhou University of Technology, Lanzhou Gansu
2CoIIege of Energy and Power Engineering, Lanzhou University of Technology, Lanzhou Gansu

Received: Feb. 7", 2023; accepted: Mar. 13", 2023; published: Mar. 20", 2023

Abstract

The polarization effect of ferroelectrics has been widely used in information storage, precise mea-
EIEH .
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surement and automatic control. It is an extremely important scientific problem to reveal the re-
versal mechanism of ferroelectric and paraelectric phases. In this paper, by analyzing the spa-
tio-temporal ordering compensation of heat-work conversion in an isolated system, it is found
that there is a universal spatio-temporal ordering compensation mechanism on both sides of the
critical temperature. Based on the control of the temperature on both sides of the critical temper-
ature of ferroelectrics, that is, the method of reversing the ferroelectric phase and the paraelectric
phase by heating and cooling is given. Furthermore, it is further discussed that when the spatial
symmetry breaking occurs in ferroelectrics, the paraelectric phase will be reversed to the ferroe-
lectric phase, and when the spatial symmetry in ferroelectrics is restored, the ferroelectric phase
will be reversed to the paraelectric phase. The theory of spatio-temporal ordering compensation
is not only applicable to the inversion of ferroelectric and paraelectric phases in ferroelectrics, but
also applicable to the mutual inversion of ferromagnetic and paramagnetic phases in ferromag-
nets.
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Figure 1. Thermal motor effect leading to spatial symmetry breaking
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Figure 2. Heat-pump effect leading to spatial symmetry restoration
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