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Abstract Results from our HHG CDI microscope
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Setup of our EUV CDI microscope
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*High harmonic generation in argon gas 7o = e
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*«800 nm driving laser with 50 fs pulse length and 2 mJ energy g Fig 4: Reconstruction of illumination probe 02
*Driving laser focused on gascell by a 70 cm focal length lens & packpropagated 62um on the pinhole plane 0 , | |
0 5 10 15 20

*Coherent EUV light around 29 nm, 2.5mrad diveregnce
*|IR/EUV separation by a single 200nm Al filter
*Broadband light filtered by a single B,C/Si multilayer mirror
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Fig 6 : Visibility of the Young's
slits pattern for different slits
distances in CLC of EUV beam

Fig 3: An example of diffraction pattern
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Fig 1: Simplified schema of our HHG CDI setup

eSample was moved by 3D nanoprecision piezo stage
Diffracted light was collected by EUV camera Andor DX440

Imaging relevant properties

+ Tabletop setup

+ High spatical coherence

+ Good coherent flux around 30nm wavelength

+ Low divergence and small generation region

— Limited pointing stability

— Intensity fluctuations

— Poor penetration depth of EUV at 30nm for most of materials

Fig 7 : SEM image of the images sample

Fig 8: The reconstruction of our sample.
Probe and object are in the same scale.

Spectrum measurement

N _ * HHG spectrum depends on experimental settings
Laser stabilization system » Spectrum of sample illumination needs to be precisely known
* The spectrum is techically problematic to measure it by spectrometer

* Pointing stability is one of the main issues for
HHG CDI microscopes

e Standard stabilization systems are not overwhelming for 1kHz
repetation rate pulse lasers

* We have developed our own system based on Raspberry Pi 2

e 20Hz rate, ~0.2 prad precision

Young's slits spectrometer [4]

* Very simple measurement !
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 Ideal monochromatic pattern I(z) o [1+WCOS (ﬁﬂ sine” | -+

* Broadband pattern is incoherent sum of the monochromatic’model

* Solved by nonlinear Tichonov regularization [5]
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Fig 2: Comparison between stabilized and nonstabilized IR laser beam Fig 9: Reconstructed illumination spectrum Fig 10: Retrofit of the model compared to measured data

at the sample position
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