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multilayer mirror is another key component for the water window microscope. 0ql
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\ Cr/V multilayer mirror. with different interface roughness. /

Structure evolution of Cr/V multilayers with varied layer thickness

The multilayer structure with different layer thicknesses of Cr and V were first studied
to understand the layer growth process. _
All multilayer samples were fabricated by a direct current magnetron sputtering 1.2 nm V layer thickness, 1.3 nm Cr
system on super-polished silicon wafers. The deposition rate of Cr and V is 0.46 A /s
and 0.18 A /s respectively.

075 T | T | T | T | T T
070 [Fm<d =1.2nm 7

0.65 N=30 / I
0.60 | m .
0.55 | ] de,=1.3nm — smallest o

0.50 1 d>2.0nm - o further
0451 | Increase.

|
i \.
0.40 | ; -
0.35} \ / ]
|

average interface width (nm)

0.30

0.25 L L -
0.5 1.0 15 2.0 25 3.0

d.. (nm)

T e s w— s SN bt TS e ® w g ARB T TN f oy L

The Interface width plotted as the function of Cr layer thickness, V
layer thickness is kept at 1.2nm. BF

The layers start to crystalize from below 1nm, and the size of the grains increase obviously with the layer thickness, which enlarges the
Interface widths.

Cr/V multilayers with Barrier layer B,C

To suppress the cyrstallization and improve the interface structure, atomic scale
B,C “layers”™ were added at both interfaces. GIXR results show a obvious
Improvement of the hard X-ray reflectivity of the sample with barrier layers.

TEM images and SAED patterns of Cr/V multilayers without B4C barrier (a) (b),
and with barrier layers (c) (d), respectively.
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4 Summary A

. The layer growth of Cr/V multilayers with ultrathin thickness is studied and a severe crystallization with large interface widths is found.
J The Cr/V multilayers with B,C barrier have smaller interface widths compared to those without B,C. The measured reflectance at grazing angle 42 deg near V L-edge
reaches 24%.
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