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Electrocaloric effect (ECE) is a change in the temperature of material due to electric field under adiabatic conditions, and it generates great interest due to its application, for
example in electrical refrigeration. A giant electrocaloric effect was observed in inorganic ferroelectrics [1]. These observations were based on the indirect measurements of
the electrical polarization. We show direct measurements of ECE in PMN, PMN-30 PT, PMN-35 PT and in PLZT 8/65/35 ceramics. Both bulk samples and thin films were
measured. The temperature dependence reveals that the maximum of ECE is obtained at the ferroelectric phase transition. The magnitude of ECE shows that the giant ECE

can be easly found in different classes of relaxor ferroelectrics.
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Direct measurements of the giant electrocaloric effect

o
o
o . .
- bulk PMN-30PT ceramics bulk PMN ceramics
o
o E[kV/cm] bulk PMN-30PT ceramics v )
00 000000000000000606 ’ THICK FILMS 25L —y— 2 / 25| c fviem bulk PMN ceramics ~__y—v—
—— cm
_:— 755 v [ —v— 8.4
20 M 20 —v—255
) L —v—52.6
THIN FILMS 2 B — 2 [
¢ S 10 — ZN —
.U VYV <] 1.0 - /V/
/ /v/v v/v/v
~ / v i
0.5 F v/v/v 05 | v/v/v\v__—v/v/v—v‘V\v\y
W —— Ve —v!ﬂv//('\/vv:::: i
thin films of PLZT ceramics S S R e S S e v
320 340 360 380 400 420 ' ! ' ! ! ! '
T [K] 220 240 260 280 300 320 340
. T[K
8/65/35 PLZT thin film [K]
40 - at318 K
Conclusion
30 |
_ We can conclude that direct measurements confirm 2ox107 ® PMN coramics
= existence of the giant electrocaloric effect in different | e A PLZT 8/65/35 1
L . . RBRF 1
S 20 classes of relaxor ferroelectrics. The largest electrocaloric N .// > mode g
. . . < -
effect is observable in thin PLZT films. E 20x107 | L S
\¢ /4_,' critical ~ S o ] 2
10 |+ e " 1 | point \\\ \‘. E
E 7 /’. :A 4X10_7'..*.\ | | | | = 4%
< 1,0X10 B / 3x10” : \\1~ E
Ok \ ! : | \ | ' T e--__ ol| —
0 500 1000 1500 2x107 ® ;:)I}Inctal EMN-30ET| ] Ll\J
E (kV/cm) o’} ! ceramics =
AT/E as a function of the maximum of the amplitude 0,0 ” . :' | 1o
of the electric-field pulses (in units of Ecp) in bulk o 4 8 12 16
PMN, 8/65/35 PLZT and PMN-30PT ceramics (inset : : : : : : : : :
0,0 0,5 1,0 1,5 2,0 2,5
References with same axis labels). Solid red line represents results h E/ Eco
[1] A.S. Mischenko, Q. Zhang, J.F. Scott, R.W. Whatmore, N.D. Mathut, Science 311, of calculations of AT/E based on on a SRBRF model
1270 (2006). [2]-

[2] B. RozZi¢, Sheng-Guo Lu, Z. Kutnjak, B. Mali¢, H. Ursic, J. Holc, M. Kosec, R. Pirc,
R. Blinc, B. Neese, M. Lin, E. Furman, Q. M. Zhang (poslano v objavo, 2010)




