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Stress in monochromator systems with 10 bilayers
and 10 nm bilayer thickness
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The monochromators with the system (10 [5 nm Si+ 5 nm Fe]+ 5 nm Si) were prepared
at a bias voltage of 32 V. The sputter power were 0.26 kW and 0.28 A.
The stress is zero at 1.0×10-3 mbar and becomes more tensile with higher argon 
pressure.
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Magnetic properties of monochromators with 10 bilayers
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Magnetic properties of monochromator with 10 bilayers
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Stress in Si-Fe90Co10 supermirrors with 50 layers
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The sputter parameter of the supermirrors were pAr = 1.50×10-3 mbar; P = 0.25 kW; I = 0.30 A.
The stress is zero at a bias voltage of 34 V. 
It becomes more tensile with increasing bias voltage.
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Stress in Si-Fe supermirrors with 50 layers

Hahn-Meitner-Institut 
Berlin

20 25 30 35 40 45 50 55 60

-200

0

200

400

600

800

y=23.5x-760.8

st
re

ss
 [M

P
a]

bias voltage [V]

  Si-Fe90Co10
 0.25 mm
 0.16 mm
 0.12 mm

  Si-Fe
 Si-Fe-SM50

The sputter parameter of the Si-Fe supermirrors (red) were pAr = 1.50×10-3 mbar, P = 0.25 
kW and I = 0.30 A.
The stress values in the Si-Fe supermirrors are very closed to the values in the Si-Fe90Co10
supermirrors.
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Stress in Si-Fe90Co10 and Si-Fe monochromators 
with 25 bilayers
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The sputter parameter of the monochromators with the system (25 [15 nm Si+15 nm FexCoy]+ 
15 nm Si) were pAr = 1.50×10-3 mbar, P = 0.25 kW and I = 0.30 A.
The stress values in the Si-Fe supermirrors (red) are very close to the values in the Si-Fe90Co10
supermirrors.
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Crystallinity of Fe90Co10 and Fe layers in the 
monochromator systems with 25 bilayers
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Interface layers and roughness of multilayer 
systems with 25 bilayers
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Magnetic properties of monochromators
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XRD measurements of Si-FexCoy supermirrors
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Si-Fe90Co10
2θ 44.57 deg
FWHM 0.83 deg
Intensity 423 counts

Si-Fe
2θ 44.50 deg
FWHM 0.68 deg
Intensity 8300 counts
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Conclusion
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• Stress values in the Si-Fe are very closed to the values in the Si-
Fe90Co10 multilayers

• Si-Fe multilayers ⇒ thinner interface layer thickness and lower  
roughness

⇒ higher crystallinity for the Si-Fe supermirrors
⇒ higher coercivity

• Magnetic anisotropy at argon pressures higher than 4×10-3 mbar
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