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General goal:
Configuration of an on-line mirror surfacing station
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This presentation:
Determination of a suitable ion beam process
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First objective: mirror surface flattening.

Meet the performance of the round-robin mirror
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Manufacturing a flat or cylindrical surface mirror would
require a linear 1on beam parallel to the generatrix.

il

reflective surface
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Custom-designed ion beam which it works on the principle
of an Anode Layer Source.
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lon beam intensity profile as a function of gas feed, pressure
and the applied voltage.

ion source
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lon beam mtensﬂy profile: " (V Pgas, gals)
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lon beam intensity profile: f (V Pgas, Fias)

0,22 - ! - | - .| ! | '
0,20 :
0,184
0,16 -
0,14
0,12-
0,104
0,08
0,064
0,04
0,024
0,004

-0,02 ' | ' | ' | ' | ' | '
-10 0 10 20 30 40 50

Aperture position (mm)

lon Curent (mA)

lulian Preda - 4t IWMX — Barcelona, July 2012



- <
-.:n;..;c:.u r |
GOBIERNO MINISTERIO /’ —— iy eil A
"% DE ESPANA DE CIENCIA Ry Q rovllt

X-ray Optics, Mirror Design and Fabrication

Profile depth of an exposed surface is strongly related to the ion
beam intensity profile.

I +0.890795

-0.92447

Phase shifting Fizeau micro-interferometer (Zygo VeriFIRE AT+ 150mm aperture).

Measurements performed by Amparo Vivo at Optical Metrology Laboratory at ESRF.

lulian Preda - 4t IWMX — Barcelona, July 2012



GOBIERNO
DE ESPANA

4" International Workshop on Metrology for
X-ray Optics, Mirror Design and Fabrication

MINISTERIO
DE CIENCIA

Profile depth of an exposed surface is strongly related to the ion

beam intensity profile.
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Roughness measurements of a silicon mirror surface exposed
(stationary condition) to the ion beam through an aperture.

Oblique Plot
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Phase shifting micro-interferometer (modified Veeco NT9300)

Measurements performed by Amparo Vivo at Optical Metrology Laboratory at ESRF.
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Date: 0272872012

Surface Data

Time: 15:22:25
Surface Statistics: G634
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0.0 0s 1.0 15 20 25
Title: 4

Phase shifting micro-interferometer (modified Veeco NT9300)
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X Profile
Along the mirror (across the ion beam)
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Surface chemical analysis of eroded silicon surface
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Surface chemical analysis of eroded silicon surface

Spectrum 1 55: '

Fluorescence spectroscopy measurements performed by Irina Snigireva, ESRF
EXPD Chemistry & Micromanipulation Laboratory
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Surface chemical analysis of eroded silicon surface

Spectrum 1 al
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Process concept for obtaining a high quality flat / shaped surface:

e ion beam with a fully described erosion rate

e ion beam conditions favoring a high erosion rate while
preserving surface roughness

o surface local exposure time proportional to the excess of
amount of material (it suppose that the surface profile is known)

* ion beam size reduced progressively by reducing the apertures
width, aperture made in low density material masks
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Surface shape and roughness measurements performed at the
ESRF Optical Metrology Laboratory using:

 Phase shifting Fizeau micro-interferometer (Zygo VeriFIRE

AT+ 150mm aperture)
» Repeatability on 2 successive measurements: 0.2 nm rms
* Rms deviation over 10 successive measurements: 0.03 nm
 Phase shifting micro-interferometer (modified Veeco NT9300)
e Spatial frequency: mm-2t- ym-t
» Repeatability: 5 pm rms
* Noise level: 19 pm
e Long Trace Profiler
» Repeatability: by averaging > 5 successive scans

* Noise level: 0.08 prad over 6 h

lulian Preda - 4t IWMX — Barcelona, July 2012
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Surface shape evolution of the 1t sample
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After etching processes: R,= 0.42 nm
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On a second sample

optical zoom

50 X
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On a second sample
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Shape error evolution of the 2" sample
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Shape error evolution of the 2" sample
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Shape error evolution of the 2" sample
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Shape error evolution of the 2" sample
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Shape error evolution of the 2" sample
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Shape error evolution of the 2" sample
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CONCLUSION & PERSPECTIVES

- lon beam source found.

- verified concept.

- optimized etching process (three more points to be improved in the
very near future).

- Final OMLS station to be installed at BMO5

lulian Preda — 4t IWMX — Barcelona, July 2012
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