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Stress Induced Interface Disruption
substrate lattice mismatch

La2/3Ca1/3MnO3

Substrate

SrTiO3(100)   - 0.98%
NdGaO3(100)   + 0.08%

LaAlO3(100)  + 1.81%

Tensile
Unstressed
Compressive
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Interface Stress (LCMO)

XAS Variation in
Mn L2,3 edge for
La2/3Ca1/3MnO3
with interfacial

stress ΔS.

Stress created by
selecting substrate

to create a lattice
mismatch.
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Stress Induced Interface Disruption
substrate lattice mismatch

LaMnO3

Substrate

SrTiO3(100)   - 0.0015% LaMnO3
formaion

J. Dvorak, et al., JAP (04)
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Stress Induced Interface Disruption
overlayer lattice mismatch

La2/3Sr1/3MnO3

Overlayer

YBCO   + 2.3%
10 Å to 100 Å thickness

Controlled
strain
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XAS Variation in
Mn L2,3 edge for

La2/3Sr1/3MnO3 with
overlayer stress.

Stress created by
changing thickness

of an overlayer
with a lattice

mismatch.
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Abbate et al., PRB 46, 4511 (1992)
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Stress Induced Interface Disruption
overlayer lattice mismatch

SrMnO3

Overlayer
La

YBCO   - 0.3% La removed
from interface

S. Stadler, et al., APL (99)

La La
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Interface Stress (LSCO & LSFO)

XAS Variation of
(La2/3Sr1/3CoO3)

And
(La2/3Sr1/3FeO3)

with overlayer stress.

Similar to LSMO.

Abbate et al., PRB 46, 4511 (1992)
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Quantify Interface Disruption?

SrMnO3

Overlayer
La La La

Diffuse X-ray Resonant Scattering
to determine interface distribution
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Diffuse X-ray Resonant Scattering (XRS)
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La Distribution in LSMO
from Diffuse Scans
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Sample Angle (deg.)

La M     edge

Theta = 8°

5

(841 eV)

 12Å STO
 20Å YBCO
 40Å YBCO
 80Å YBCO
 fits

Width of diffuse
peak is unchanged.

Specular vs.
diffuse intensity

changes.
Increased

perpendicular
roughness of La

distribution.
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La Distribution in LSMO
from Diffuse Scans
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La Distribution in La2/3Sr1/3TMO3
from XRS diffuse scans

    Α0 from fits
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La Distribution in La2/3Sr1/3TMO3
from XRS diffuse scans

    λ from fits

LSCO - 17.9 Å

LSFO - 22.2 Å 

LSMO - 38.5 Å

Increasing Stiffness?
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θ−2θ Scan Near the Eu M5-edge of 50 Å EuO Thin Film
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Observation of AntiparallelMagnetic Order inWeakly Coupled Co Cu Multilayers

J.A. Borchers, J.A. Dura, J. Unguris, D. Tulchinsky, M. H. Kelley, and C. F. Majkrzak
National Institute o f Standards and Technology,Gaithersburg, Maryland 20899

S.Y. Hsu, R. Loloee, W. P. Pratt, Jr., and J. Bass
Department o f Physics and Astronomy,Michigan State University,East Lansing, Michigan 48824

/

[Co (60Å)/Cu (60Å)]20
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Co layers were
magnetically anti-

correlated in
subsequent layers.

 This correlation was
lost with the first
field application.
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Diffuse  X-ray Resonant Magnetic Scattering
(XRMS) of  a Co/Cu Multilayer
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