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X-ray optic
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Direct view instruments: low resolution ]
low sensitivity
long exposition time
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Picture of the galactic plane by INTEGRAL satellite during its first 10 months of activity.



Crystal: solid composed of
atoms in a periodic structure
at long range
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http://www.fe.infn.it/astro/img/lens-concept.png
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Astrophysical appl

Supenovae |A

Study of the 847 keV line emitted during
the °6Ni decay chain produced during
explosion

Study of gamma and X-ray emission
from compact objects

p Positron-electon annihilation line
r-Ray at 511 keV

Electron E=511keV

v Positron sources in the centre of galaxies
> v Supernove type 1 A
Positron v" Distribution of antimatter

y-Ray v’ Distribution of dark matter



Nuclear Medicine
¥ Increase in the SPEC
resolution and sensitivity

v Reduction of the dose of
* radioisotope to inject
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E'::%),I_Sumbaev (1957) anticlastic

Tvanov (2005) curvature l
quasi-mosaic
curvature

principal
curvature



Quasi-mosaic
curvature

(422) diffraction
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X-RAY BEAM




P

MECHANICAL MANUFACTURING:
Machine : DISCO automatic dicing saw DAD 3220
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Crystals production — Carbon Fiber
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lon Implantation

Sample

Amorphized material

Implantation time

v
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Crystals production — lon Implantation

X Profile
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Interferometric profilometer

Digitized Intensity
Data

Detector Array

Beamsplitter

Hluminator Translator

Microscope

Light Source Objective

Field

Aperture Stop

Stop Mirau

Interferometer

Sample Veeco

Vertical resolution 1 nm

Orizontal resolution 1 um
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Interferometric profilometer

X

200 micron 150 micron
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High resolution X-ray diffractometer

monochromator
mirror

X-ray
source




monocromatore
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Main surface (110)
Black curves: theoretical expectation
Colors: experimental measure
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Quasi-mosaic effect

(111)
Curvature of internal
(111) planes (-110)
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Reflectivity
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Diffraction efficiency
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Material

Lateral dimensions (mm2)
Thickness (mm)

Grooves number

Grooves depth (mm)

Grooves width (mm)

Distance between grooves (mm)
Surface curvature radius (m)
FWHM experimental (arcsec)
Diffraction efficiency (theoretical)
Diffraction efficiency (experimental)
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Conclusion

Curved focusing crystals
produced by

Hardware

Software modelization

Indentation
Carbon Fiber Deposition

lon Implantation

M Interferometer
M Dicing Machine

M Diffractometer

M Theory of Elasticity
M Theory of Diffraction



