Properties and applications of
ulsed laser deposited thin films




Setup for pulsed laser deposition

Repetition rate 10 Hz
Power 270 mJ
Fluence < 5J/cm? /f UHV-chamber

Substrate 1" mbar

[Laser pulse

T = 30 nS,
A =248 nm
KrF excimer

deposition independent from laser
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Reflectivity of different classes of materials
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Processes at the target
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Ablation process

Skin depth  5-20nm
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Droplet formation
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Shape of the plasma plume
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Processes at the substrate
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Variable stoichiometry

Lattice parameter (nm)
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Effect of ambient pressure
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Initial state of growth

20nm Ti
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50 nm Cu-on Si(160)
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Laser deposited multilayers
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Rdoder, Liese & Krebs J. Appl. Phys. 107, 103515 (2010)
S. Schlenkrich Dissertation (2014)

13



Precise characterization of multilayers
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Perfect [ZrO,/Ti] multilayer stack

—— Mmeasurement
10° —— simulation 10 x [ZrO,/Ti]
[10.0 nm/10.0 nm]

10"
Ty N Interface quality independent
~ - | .
%)  ° | from thickness
O, 107§
Py : foundation for many X-ray optics
wn 2 ]
s 103

2 3,0 B

L5 2,0
2 Theta [°]

15




Thermal stability of 25 x [ZrO,/Ti]
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Heating of ZrO,/Ti multilayers

amorphous ZrO,

Si substrate

polycrystalline Ti
amorphous ZrO,

Focussed lon Beam: Radisch, Transmission Electron Microscopy: Hahn 17



Changes during heating

T1=400°C
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Inner morphology after annealing
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Multilayer Laue Lens
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Multilayer Zone Plate (W/Si)

pulsed laser deposition
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