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X-Ray measurements |: LSMO with different metal layers

Motivation

- growing and characterization of ferromagnetic oxides for investigation of
spin dynamics in ferromagnetic resonance or spin pumping experiments
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materials:

- Lay,Sr, sMnO (LSMO) which is expected to have a high spin polarization
of conduction electrons
Y,Fe:O4, (YIG) which exhibits ferrimagnetism well above room temperature R AR VEAR |
and exceptionally low damping a8 3.85 3.9 3.95 Y 3.9 4 a8 3.9 4 X 38 4

in plane [A] in plane [A] in plane [A] in plane [A]

L]

3.85 : LSMO -

out of plane [A]
out of plane [A]
(W]

]

out of plane [A]
()
[w)
out of plane [A]
(]
(]

3.85

growing:
- PLD with RHEED, our best layers are grown with this conditions

- Reciprocal space maps around the 103 substrate peak for various stacks
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LSMO YIG
Temperature 700 C 600 C
O,-Pressure 0.2 mbar 0.025 mbar
Laser fluency 2.5 - 2.7 Jlcm? 2.5 - 2.7 Jlcm?

- Noble metals like Gold and Platinum have no influence of the LSMO structure
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- In samples with different reactive metals like Cr, Ti, and Ta the LSMO layer streak is
no longer present
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- metal layers were deposited with magnetron sputtering or electron - (sputtering) ‘ =) instead of thls_ pe_ak a new peak with lager lattice constant, but still
beam evaporation in-situ (without breaking the vacuum) to ensure R i[ﬂ] 39 4 pseudomorphic, Is observed
a perfect interface "
SQUID measurements |: LSMO with different metal layers
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TEM measurements |I: LSMO with different metal layers . STEM/HAADF images from a LSMO/Au sample (A) show nice
Au(10nm)/LSMO(10nm)/STO Ti(10nm)/LSMO(10nm)/STO periodic crystal structure
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TEM measurements Il: YIG

Conclusion

- for non-noble metals like Cu, Ta, or Ti a strong interface reaction takes place which destroys the
magnetism at the interface, only noble metals like Au or Pt guarantee an undisturbed LSMO layer

- TEM image of a 10 nm YIG
layer

- because of the small lattice

mismatch YIG grows

perfectly on the GGG

== Au and Pt have strong spin orbit coupling and short spin diffusion lengths this limits the options for
hybrid spin transport structures
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- for YIG and LSMO single layer materials with state of the art quality could be achieved and oxide/metal
hybrid structures have been fabricated
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