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[ Motivation

Co/Cu(100)
R. Vollmer(T) at al.

@ exchange coupling at surfaces
@ magnetic moments at surfaces 0,
@ magnon / e-h pair coupling

Fe/W(110)
W.X. Tang at al.

Established methods:
« BLS  small wave vector (102 A-!
 FMR  wave vector close to 0

* INS low surface sensitive
 SP-STM no momentum resolution

e Our method: SPEELS

10

Spin-polarized electron energy neutron scattering
loss spectroscopy

= Spin-dependent inelastic scattering of low energy electrons



[Magnetic excitations 1n itinerant electron ferromagnet]
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The high wave vector spin waves 1n itinerant systems are strongly damped



[Inelastic electron scattering — SPEELS ]
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[The SPEEL — Spectrometer ]

circularly

polarized ,
" Sample preparation ~J¥ Photocathode-
ight GaAs- - LEED =1 preparation
photocathode - MOKE \ 2o
Polarization 2 Auger
P=0.7510.1

180°-Monochromator

H. Ibach, D. Bruchmann, R. Vollmer,
M. Etzkorn, P. S. Anil Kumar and J. Kirschner,
Rev. Sci. Instrum., 74 (2003) 4089.



[SPEELS — fundamental example]
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R. Vollmer (1), M. Etzkorn, P. S. Anil Kumar, H. Ibach, J. Kirschner, Phys. Rev. Lett. 91, 147201 (2003).
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[Magnon dispersion for the 2 ML Fe/W(110) film ]
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W. X. Tang, Y. Zhang, I. Tudosa, J. Prokop, M. Etzkorn, J. Kirschner, Phys. Rev. Lett. 99, 087202 (2007).



[The SPEELS structures for 1| ML Fe/W(1 10)]

AK =10 Al

W(110) @ 120 K

1 ML Fe/W(110) @ 120 K

2 ML Fe/W(110) @ RT
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[ Magnon dispersion for IML Fe/W(110) ]
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= [ Magnon dispersions ] o
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[Magnon stiffness D — the thickness dependence ]

R. B. Muniz, A.T. Costa, and D.L. Mills,
J. Phys.: Condens. Matter 15, S495 (2003).
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Magnon stiffness D changes non-monotonously with
the Fe film thickness



[ Summary ]

@ The pronounced magnon peaks are observed in the 2 ML Fe/W(110) at RT.
The magnon dispersion for the Fe films 1s measured up to the SBZ for the first
time. A stiffness coefficient for the 2 ML Fe/W(110) 1s clearly different from that

in the bulk Fe.

@ The magnons in the 1 ML Fe/W(110) are much softer than that in the bulk Fe,
softer than those in the 2 ML Fe/W(110) film, and in the Fe(110) surface.

@ For the thicker Fe films, the high wave vector magnons are observed as well.

The magnon stiffness coefficient D changes non-monotonously with the Fe film

thickness.
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