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Synchrotron Radiation
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pulsed

energy
 

range
 

from
 infrared

 

to x-rays
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very
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Synchrotron Radiation
 

in all colours

Charged particles,
moving close to the speed of light

when deflected by Magnets irradiate a “special light”:

BESSY-II

15 Dip-beamlines
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15 kW total power
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Undulators
 

and Wigglers

intensité

Devices with a periodic array of magnets (Undulators, Wigglers) implemented in the 
straight sections of the storage ring produce coherent, polarised

 

radiation. 

3rd Generation Light -
 

our
 

Product
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Fresnel equations: Reflectance, Transmission

Es,p (r,t)=Eos,p ei(ωt-kr-φs,p)

rs,p =|r|e-iδs,p

Rs,p =|rs,p |2

Ts,p =|ts,p |2

Io =|Eo |2

θ i

θ t

θ i

Snells law:
sinθi / sinθt = n1 /n2

n1

n2

Index of refraction:
n(λ) = 1 - δ

 
- ik

Augustin Fresnel
1788 - 1827

Willebrord von Ruijen Snell
1580 - 1626
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PALIK (Al, Au, C, Cr, Cu, Ir, Ni, Os, Pt, Si,…) n, k

OPTICAL DATA TABLES

STRUCTURE FACTORS fo , fH , fHC
Zinkblende
Hexagonal
Beryl

Calculation of 

• Reflectivity
• Efficiency
• Transmission
• Rocking curves
• Photon Flux
• Resolving power
• Polarisation

EUV VUV XUV soft X hard XVIS UV
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surface with facets

Δα

• Surface
 

composed
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with
 

angle Δαi

• beams
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deflected
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2·Δαi

• Slope
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surface
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Metrology at BESSY  
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X-Ray Optics

achieved:  BESSY-II   Plane mirrors
 
300 mm        0.1 μrad       (0.02“) 
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Reflectometer
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White light irradiation
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Titles
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Reflectometry

Experimental data at BESSY-II
(Roberto, Takuya, Laura)
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During three beam periods, we measured six samples:

-

 

Two Al samples (Al#1 and #2) and two Cu samples (Cu#1 and #2) of Cornell, 

-

 

One Cu sample and one SS sample of ANKA Light Source.

The samples are isolated from the sample holder by Kapton
 

to also 
measure the photo yield.

Samples and Sample holder

120 mm

48 mm
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Photon Reflectivity vs Photon Energy (CESR Cu sample1)
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Conclusion

•

 

Reflectometry
 

is a nice and indispensible tool for a quality check of 
optical elements

•

 

It delivers information on the slope and roughness of the surface and 
the optical properties -

 
at the design wavelength

•

 

Reflectometry
 

is a multi-dimensional experimental challenge: photon 
energy, angle, substrate, contamination, non-perfect surfaces (up to 
sandpaper quality) 

•

 

Scattering is difficult to be treated mathematically -
 

just on a 
statistical basis

•

 

Sample alignment is always a serious issue -
 

a source of 
misinterpreting the measured data

•

 

Nevertheless we’ve measured photon reflectivity and photoyield
 

for 
some samples (Al, Cu, and SS) of vacuum chambers at BESSY II

•

 

Photoyield
 

data can be transformed quantitatively (electrons/photon)  

•

 

We need to analyze all the data (total 630 data sets) and see how it 
compares with theory
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