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Why combine Photoemission Electron Microscopy and
Hard X-Rays?

m real devices are structured in 3D
m HAXPES gives depth access (z-axis)

= PEEM contributes lateral resolution (x/y axis)

LRS

HRS
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Challenge — imaging at high energies
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T. Wakita et al., Jpn. J. Appl. Phys., Vol. 45, No. 3A (2006)
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Outline

Imaging ESCA Exit Lens

m |[nstrumentation: NanoEsca

= |maging at high kinetic energies

= |maging through a top layer

® Conclusion
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Instrumentation — NanoEsca
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Instrumentation — NanoEsca
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Instrumentation — NanoEsca
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Parameters as used for experiments
analyser pass energy: 100eV

slit width: 1mm

resolution: 0.4eV
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M. Escher et al. / Journal of Electron Spectroscopy
and Related Phenomena 178-179 (2010) 303-316
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Energy-filtered PEEM imaging at core levels
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Energy-filtered PEEM imaging at core levels

Sample: ,,Chessy Au/ Sl square pattern, 1um
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Spatial resolution

Sample: ,Chessy” Au / Si square pattern, 1um
Imaging at Au 3d_,

Excitation: hv=6.5keV
Kinetic Energy = 4289eV

Calculation of 16/84% Profile Error £40.7 nm (9.6%)
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Looking through the top layer — true x-ray vision
Sample: Fe:SrTiO , With Au top electrode
Resistively switching element

switch

LRS

HRS

Au 7nm |

Fe:SrTiO3 20nm
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Looking through the top layer — true x-ray vision

Sample: SrTiO_ with Au top electrode
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Fe:SrTiO, 20nm Sr2p,,

Excitation: hv=6.5keV
Kinetic Energy: 4560eV

Signal Damping through Au layer: 77%
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Conclusion

= first time demonstration of energy-filtered imaging at high kinetic
energies (up to 6420eV) with <420nm resolution

m spatially resolved detection of core level emission through 7nm metal
top electrode

m promising method to study structured layered systems & real devices
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Thanks for your attention!
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Au/Si square pattern

4.9eV (Hg Lamp)
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Sample: ,,Chessy
Imaging at threshold, FoV 46um
Spatial Resolution: 200nm
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PEEM imaging with low energy secondaries
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Looking through the top layer — true x-ray vision
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