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Part II/3:  

Studies on Magnetic Nanostructures  

by André Philippi-Kobs (AP)  

[26.6.] Imaging of Magnetic Domains  

• Fourier Transform Holography (FTH) 

• Scanning Transmission X-ray Microscopy (STXM) 

• Coherent Diffraction Imaging (CDI)  

FTH 

Outline 
 



Imaging of magnetic domain patterns with X-rays 
> X-ray lenses based methods 
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Imaging of magnetic domain patterns with X-rays 
> X-ray lenses based method 

Fresnel Zone plates: 

disadvantages: 

- High absorption  

- Hard to fabricate 
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Imaging of magnetic domain patterns with X-rays 

- Integration of gray values 

  for each field value 

   hysteresis 

> X-ray lenses based method 

- Element-sensitivity 
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Imaging of magnetic domain patterns with X-rays 
> Lensless Imaging – Fourier transform Holography 

Reference  

hole 

Object hole 
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Imaging of magnetic domain patterns with X-rays 
> Lensless Imaging – Fourier transform Holography 

Mask and sample: 

Preparation 

by focused ion beam 

technique 



Imaging of magnetic domain patterns with X-rays 
> Lensless Imaging – Fourier transform Holography (FTH) 

Principle: 

- Intensity on detector: 

- Scattering factor for circularly polarized light and M||Lph: 

- “Hologram” (= I(Q)) with RCP and LCP 
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Imaging of magnetic domain patterns with X-rays 
> Lensless Imaging – Fourier transform Holography (FTH) 

Principle: 

- Difference hologram: 
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- Reconstruction = Fourier transformation: 

Imaging of magnetic domain patterns with X-rays 

Principle: 

> Lensless Imaging – Fourier transform Holography (FTH) 
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1 

2 



Imaging of magnetic domain patterns with X-rays 
> Lensless Imaging – Fourier transform Holography (FTH) 

In-plane contrast: 

 

11  Methoden Moderner Röntgenphysik II - Vorlesung im Haupt-/Masterstudiengang, Universität Hamburg, 

  SoSe 2018, A. Philippi-Kobs 

In-plane magnetized 

20 nm thick Co film 



Imaging of magnetic domain patterns with X-rays 
> Lensless Imaging – Fourier transform Holography (FTH) 
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Element-selectivity 

D. Stickler et al., Appl. Phys. Lett. 96, 042501 (2010) 

Fe-wedge 



> Lensless Imaging – Coherent Diffraction Imaging (CDI) 

Imaging of magnetic domain patterns with X-rays 

 

13  Methoden Moderner Röntgenphysik II - Vorlesung im Haupt-/Masterstudiengang, Universität Hamburg, 

  SoSe 2018, A. Philippi-Kobs 


