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Efeitos “i ’-caldricos
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Giant Magnetocaloric Effect in Gd5(Si>2Ge3)

V. K. Pecharsky and K. A. Gschneidner, Jr. = - -
Ames Laboratory and Department of Materials Science and Engineering, lowa State University, Ames, lowa 5001 1-3020 G Ia nt E I ectro c a I o rl c Eﬂe ct I n

(Received 22 November 1996)

An extremely large magnetic entropy change has been discovered in Gds(Si2Ges) when subjected to Th I n-FI Im szr TI 0
095" 0053

a change in the magnetic field. It exceeds the reversible (with respect to an alternating magnetic field)

magnetocaloric effect in any known magnetic material by at least a factor of 2, and it is due to a first . 14 2 3 2 1

order [ferromagnetic (1) « ferromagnetic (11)] phase transition at 276 K and its unique magnetic field A.S. Mischenko,™ Q. Zhang,” . F. Scott,” R. W. Whatmore,” N. D. Mathur

dependence.  [S0031-9007(97)03321-8 . o . . .
P [ ] An applied electric field can reversibly change the temperature of an electrocaloric material

under adiabatic conditions, and the effect is strongest near phase transitions. We demonstrate

a giant electrocaloric effect (0.48 kelvin per volt) in 350-nanometer PbZr, . Ti, .0, films near the
ferroelectric Curie temperature of 222°C. A large electrocaloric effect may find application

in electrical refrigeration.
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Entropia

tensao
“@” — Campo magnético, elétrico ou pressan,

AS; —Variagao isotérmica da entropia.

AT —Variacdo adiabatica da entropia.
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Termodinamica

Para o efeito magnetocalorico:

S = S(T, H)

-0 Processo isotérmico
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Relembrando:
dU = dQ — dW (12 Lei)
dQ =TdS (22 Lei)
O trabalho magnético:
dW = MdH

dU =TdS — MdH
A energia livre de Helmholtz:
F=U-TS

dF = % SdT
dF = T — H
Como, F = F(Tﬁﬁ@i

dF = <6F> dT + <0F> dH
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Termodinamica

ds = (Z—i) dT+<§Z> dH
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Relacoes de Maxwell
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Giant Magnetocaloric Effect in Gds(Si2Ge3)

S —_ | — M — — | — V. K. Pecharsky and K. A. Gschneidner, Jr. SQ
aT ab Ames Laboratory and Department of Materials Science and Engineering, Towa State University, Ames, lowa 5001 1-3020 d f ;
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An extremely large magnetic entropy change has been discovered in Gds(Si>Ges) when subjected to

aS a change in the magnetic field. It exceeds the reversible (with respect to an alternating magnetic field)

C _ T magnetocaloric effect in any known magnetic material by at least a factor of 2, and it is due to a first

14 order [ferromagnetic (1) « ferromagnetic (11)] phase transition at 276 K and its unique magnetic field
aT dependence.  [S0031-9007(97)03321-8] 10




Hamiltoniano

H=- ) JyliJj— ) gugB.J;
L,Jj i
7 =7-0)

Aproximacoes:
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- Equivaléncia dos ions na rede
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Forma Matricial

Hamiltoniano por ion: Operadores de momento angular:
JzIm) = m|m)

H = —gugBes.] m=—/,—J+1,..,]-1]
Exemplo Gd3*:

=Ll Ss) =) 1= 1) B ) 17

— 2J+1)x(2J+1)
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Grandezas termodinamicas

Passo a passo para determinar as grandezas de interesse:

- Determinar o hamiltoniano modelo.
- Determinar os autovalores e autovetores.

- Determinar a magnetizacao e as demais grandezas de inter

M = NgJugB;(x)]

‘= gugJ(B + AM) |

kpT

M = M(T,B,M) — Método autocons

l

Chute inicial para magnetizac
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Descreve os ferroelétricos!
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Cristais organicos
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R. R, KgT
h=— <A + 5VLS — T ln(gHS/gLS)>

Max __
ASmag _ RlTl(ZS + 1) Enthalpy changes AH = Hyg — Hpg are typically 10 to
20 kJ mol~L, and entropy changes AS = Sgg — Sy are on the

Operador ficticio de Spin

Energy

ASMax ~ 13.38 order of 50 to 80 J mol™! K™! [22]. The thermally induced ST is
mag mol. K
Konig, E. Struct. Bonding 1991, 76, 51.
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Cristails organicos
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Obrigado!!!
Interessados? nos procurem!

brunoalho@gmail.com, paula.ribeiro@gmail.com, pilad@cbpf.br,
vinidesousa@gmail.com, von.ranke@uol.com.br, nilson@uerj.br

18


mailto:brunoalho@gmail.com
mailto:paula.ribeiro@gmail.com
mailto:pilad@cbpf.br
mailto:vinidesousa@gmail.com
mailto:von.ranke@uol.com.br
mailto:nilson@uerj.br

