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Standard components

Á Slit systems, including white beam slits with drain current capability 

Á Precision stages with nrad and nm resolutions  

Á Compound Refractive Lens systems

Complete beamline solutions

Custom designed instruments and end-stations

Á Attenuators

Á Beam Imagers and positioners 

Á Mirror systems

Á Emission Spectrometers

Á Diamond crystal-based optics 

Á Sample positioning stages

Á Laue monochromators 
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On all beamlines on the new 

SIRIUS synchrotron in Brazil

Main Features
Å 1500 W with drain current reading

Å 4000 W without drain current reading

Å Four independent blades

Å Nano-polished beam defining entity  

Å Relative vibration less than 25 nrad RMS

Å Compact: 455 mm end-to-end  



3x Anti-vibration

springs on each

Nozzle end

Internal spiral 

forces the water 

to rotate
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DN100 port 

for ionpump

Main Features
Å 50 W with drain current reading

Å Superb long-term stability ðno vacuum forces influence the blade position  

Å Nano-polished beam defining entity

Å Coating of beam defining entity possible: B4C, DLC or multilayer

Å Compact: 238 mm end-to-end including reduction flanges  

On all beamlines on the new SIRIUS 

synchrotron in Brazil
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Electrical insulation while 

thermally conducting 

Beam: 320µm x 80µm, 50 W
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We have more than 25 systems installed and in operation at 9 different facilities

APS, NSLS-II, SSRF, ESRF, LCLS, European-XFEL, CAMD, SSRF, NSRRC

First system installed in 2006

2D, 1D, Single Energy, Tunable Energy, HV, UHV, monochromatic, water cooled é
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Easy to align

Stable, < 100x less sensitive to vibrations than mirrors*

Compact

High thermal stability in the beam with a low settling time ïsuperbly fitting white beam application 

Be, Al and Ni lenses available from RX Optics and integrated by JJ X-Ray

Single Crystal Diamond lenses available from JJ X-Ray in-house production ï3rd party (Russian) 

raw diamonds welcome 

2D focusing 1D focusing

2D 1D

2D and 1D focusing
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*Lengeler, B. et. al. (1999). J. Synchrotron Rad. 6, 1153 -1167
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The 10 lens cassettes mounted with lenses and aligned
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Q = 2k sin å 2k Q = sqrt(N) k Ɵ **

** Lengeler, B. et. al. (1999). J. Synchrotron Rad. 6, 1153 -1167.

Multiply scale with 

0.01 to compare 

with mirrors!  
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Example from ChemMatCARS with U-APS parameters

CRL at 46.7 m, focus at 56.5 m, 1-95 lenses

Transmission vs. energy

Mati Meron, 2018
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Data on dual lenses 

Data on dual lenses 

1BM, APS
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Talbot interferometry

RoC 50 µm 150 µm 225 µm 300 µm

Mean deviation 

RMS

χȢυπρȢρτʈÍ ςȢχψ πȢτςʈÍ σȢφς ρȢτσʈÍ ςȢρπ πȢρφʈÍ

Mean deviation 

RMS near apex

ρȢσωπȢρωʈÍ ρȢςτ πȢρχʈÍ ρȢρυ πȢρχʈÍ πȢωσ πȢρτʈÍ

Fitted RoCof 

tilted lenses

ςςȢω πȢωτʈÍ χςȢπ σȢωʈÍ ρπτȢτ σȢωʈÍ ρττȢψ φȢςʈÍ
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2.1 x theoretical focus on generation II lenses 



Å Online feedback

Å Full positional and angular beam 

characterization

Å Beam intensity monitoring

Å Detection of beamline and source instabilities

Å Pink beam monitoring

Å Single crystal CVD diamond 

Å 2 µm gap between the pads



*https://doi.org/10.1063/1.5084683

Position measurement resolution 0.37 nm at the NanoMAXbeamline at Max IV*


