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Our motivation is to understand conduction in the colossal
magnetoresistive manganites.

The connection of magnetic order with charge delocalization in
manganites has received considerable attention recently, and the
need to go beyond double exchange to explain the localized state

above T, starts with Millis, et al [Phys. Rev. Lett. 74, 5144 (1995)]

We propose a simple model to explain the ground states of
layered manganites, La,.,,Sr,,,,Mn,0,, in terms of the energy gain
due to double exchange, Jpe, compared to a new,
phenomenological localization parameter, L
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The layered manganite for x=0.48 is insulating in zero

field but shows metallic conductivity at 7 T. It affords

the opportunity to study the metal-insulator transition
(MIT) as a function of field at low temperatures

Measured first-order
metal-insulator-
transition (MIT)
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The conductivity, o, turns on very abruptly at ~3 T with hysteresis--
---two signatures of a first-order metal-insulator transition

The magnetization, M, exhibits a high susceptibility even at zero
field then begins to saturate before an increase that is associated
with the metal-insulator transition in the conductivity

To understand this we have constructed a phenomenological model
for the insulating (localized) and metallic (delocalized) states:

by introducing a localization energy (L)

with the intrabilayer superexchange (SE) and double exchange (DE)

Eloc(n) = JSE COS(TI) -L
Egeioc(M) = Jse cos(n) - Jpg cos(n/2)

Phenomenological Model
Including magnetic fields adds the Zeeman term
Eincm) = Jse cos(n) - M;H cos(n/2) - L
EgeiocM) = Jse cos(n) - (Jpe+MH) cos(n/2) - Jpe,y

and delocalization in each monolayer adds Jpe,,
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The energy of the delocalized state decreases
faster with field, so an initially localized state can
experience a first-order metal-insulator transition
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Using Bruggeman’s symmetric effective medium theory, both

magnetization and conductivity data are well-fit by this model,
in the latter case over many orders-of-magnitude

Implications

The electronically-driven first-order metal-insulator
transition has not been predicted for this material

It may help us unravel the complex transitions in
these novel, coupled, two order parameter manganites
Future directions

Explore whether the MIT is intrinsically of
first-order in the manganites:

Study the zero-field transitions at T
Study the colossal magnetoresistance above T,

Address the scaling of magnetization at T in
Perovskite manganites vis-a-vis a first-order MIT
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