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Length/time scales in magnetic materials
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FEL – spatially resolved ultrafast magnetism 

N. Kazantseva et al. 2008 EPL 81, 27004
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S. Streit-Nierobisch et al. J. Appl. Phys. 106, 83909 (2009)
C. Tieg et al. Optics Express 18, 27251 (2010)
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FLASH – the Free Electron Laser Facility Hamburg
operating from 50 nm to 6.5 nm (now 4.5 nm)
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Co M2/3 edge  @ 20.8 nm 3p->3d
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Magnetic diffraction at FLASH using the 5. harmonic  @ 778 eV

1000 pulses integrated

C. Gutt et al. PRB 79, 212406 (2009) 
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High power density using 
FLASH fundamental @ Co M  (20.8 nm)
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Single pulse magnetic diffraction pattern

C. Gutt et al. Phys. Rev. B 81, 100401 (2010)
see A.Kimel Physics 3, 20 (2010) 

• Co M2/3 edge
• wavelength 20.8 nm
• 30 fs exposure
• 1.3 x 1011 W/cm 2
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Heat load effects in FEL experiments
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With FLASH No FLASH

Grain sizes increase after FEL illumination



Christian Gutt | XFEL Workshop Trieste |  17.12.2010  |  Seite 18

� unique tool for element specific magnetism on ps-fs time scales with 
nanometer spatial resolution

� L and M-edges of transition metals Cr, Mn, Fe, Co, Ni

� spin, domain and lattice dynamics

� optical laser- XFEL probe 

� XFEL pump – XFEL probe

� equilibrium fluctuations at phase transitions

Ultrafast Resonant Magnetic Scattering @ FELs


