
Diamond Branching X-Ray Monochromator

The Branching Monochromator (BDCM) utilises two diamond crystals 

(5x10mm) to provide two useful beams from a single undulator beam.

The beam from the 1st diamond crystal is Bragg diffracted over a 2ɗangle 

range 10 - 20Á. After interception by the 2nd crystal the resultant 

monochromatic beam is both parallel to and horizontally offset by 1m 

from the incident beam and forms an independent beamline. The original 

incident ówhiteô beam partly passes through the 1st thin diamond 

branching crystal to provide a conventional óthroughô beamline.

The first BDCM was successfully installed at the High Pressure Research 

Beamline (Sector 16) at the Advanced Photon Source (Chicago) during 

Spring 2002 and was commissioned with first light on the 24 July 2002. 

The BDCM is available with the following first crystal and cooling options:

ÅWater cooled silicon

ÅIndirectly water cooled diamond

The 1st crystal of the BDCM comes with Bragg rotary stage and arc stage 

for fine tilt (vertical steering). The 2nd crystal horizontal offset depends on 

downstream beamline space requirements Nominally, horizontal offset is 

1m, which with a total travel of 3m along beam direction permits a 5 - 10Á

Bragg range - equivalent to a 18 keV - 34keV energy range for diamond 

(111) diffraction. The 2nd crystal comes with Bragg rotary stage and tilt 

stage (roll about beam direction) for vertical steering.

Options for translatable vertical stages exist on both crystal positions, in 

order to select from multiple crystal sets. Encoders are fitted on main 

Bragg stages and can be fitted as options onto all other stages (including 

the long in-vacuum 3m translations stage).
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Features

ÅSplit ówhiteô beam 

and monochromatic 

branching beam 

(horizontal offset) 

using diamond 

(111)  Bragg planes.

ÅFor use with 3rd

generation 

synchrotron 

undulator beams up 

to 100W/mm2 power 

density (100W total)

Å1st diamond crystal 

on detachable  

optimised water 

cooled mount.

ÅX-ray energy range 

18 - 34keV over 

Bragg angle 5 - 10Á.

ÅHorizontal Beam 

split offset 1m. 

Bragg reflected 

beam intercepted by 

in vacuum 3m 

translating 2nd

crystal stage.

ÅBragg angle angular 

resolution to 0.1ò. 

Repeatability 

calibrated to 2ò. 

ÅIn vacuum vertical 

translate option for 

selection of 

alternative silicon 

(111) crystal.

Branching Double Crystal Monochromator

Above: CAD design of 
cooled BDCM

Above: Analysis of cooling

Above: Testing BDCM 
stages at IDT

Above: Installing  3 metre 
translating bed.
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