
Canadian Light Source Canadian Light Source Canadian Light Source    
SGM BeamlineSGM BeamlineSGM Beamline   

The Spherical Grating Monochromator (SGM) beamline provides users with a high flux and high resolution photon beam with photon 
energies between 250 and 2000 eV.  These photon energies are ideal for studying the electronic structure of C, N, O and Si contain-
ing samples through core level excitation.  High resolution L edge spectroscopy of the first row transition elements also makes this 
beamline useful for the material science and environmental science communities.  Endstation instrumentation is focused on the bulk 
spectroscopy techniques and facilitates high sample throughput.  Custom endstation apparatus can easily be accommodated allowing 
for a wide variety of novel studies.  This beamline is scheduled for upgrades in 2010 which will include improvements to the endsta-
tions and the installation of an elliptically polarizing undulator.  

Status Operational, Accepting Proposals 

Source 45 mm planar undulator/EPU(2010) 

Energy Range 250 ï 2000 eV 

Resolution ȺE Core hole lifetime limited 

Flux ( ɜ/s/0.1%BW) 
@ 100 mA  

4x1012 @ 250 eV 
1 x1011@ 1900 eV  

Spot Size (HxV) 1000 ɛm x 100 ɛm  

Endstations  
¶ Solid State Absorption Spectroscopy Chamber 
   (Second Endstation Area) 

¶ Vacuum: 1e-3 T to 1e-8 Torr 
¶ Detectors/Capabilities 

      - Microchannel plate fluorescence yield detector 
      - Silicon drift detector for partial fluorescence yield 
      - Total electron yield detector 
      - X-ray Excited Optical Luminescence (XEOL) CCD  
      - Time Resolved XEOL streak camera 
      - Temperature from 20K to 1000K 
      - Fully motorized manipulator  

¶  X-ray Photoemission Spectroscopy Chamber 
    (First Endstation Area) 

¶ Vacuum: 1e-10 to 5e-9 Torr 
¶ Detectors/Capabilities 

      - Scienta SES100 photoelectron spectrometer 
      - Total electron yield 
      - Temperature from 20K to 1000K 
      - Fully motorized manipulator 

¶ Custom endstations 
¶ Second endstation can be easily removed to accommo-

date user apparatus   
 

SGM beamline layout. 
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Contacts  

Beamline Scientist: Tom Regier (306) 657-3733 
Science Associate: David Chevrier (306) 657-3778 

http://www.lightsource.ca/experimental/sgm.php 

Left to right: Tom Regier, David Chevrier 
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Zinc porphyrin -driven assembly of gold nanofingers  
Nanofingers of gold covered by porphyrins are prepared by a combination of atomic manipulation and surface self-organization. A submonolayer of zinc(II) 5,10,15,20-tetrakis(4-tert-
butylphenyl)-porphyrin (ZnTBPP) axially ligated to a self-assembled monolayer of 4-aminothiophenol (4-ATP) on Au(111) is prepared and studied using a combination of ultrahigh vacuum 
techniques. Under the electric field produced by the STM tip, the relatively weakly bound Au surface atoms along the discommensuration lines become mobile due to the strong bond to 4-
ATP, while the tendency of the porphyrins towards self-assembly result in a collective motion of gold clusters. The clusters diffuse onto the surface following well-defined pathways along 
the [112] direction and then reach the step edges where they assembled, thus forming nanofingers. First-principles density functional theory calculations demonstrate the reduction of the 
binding energies between the surface gold clusters and the substrate induced by adsorption of thiols. Scanning tunneling microscopy images show assemblies across three adjacent 
discommensuration lines of the Au(111)-(22 x square root 3) reconstruction, which collectively diffuse along these lines to form islands nucleated at step edges.  

Reference: Arima, Blyth, et al. Nanofingers of gold functionalized by zinc porphyrins. Small. DOI: 10.1002/smll.200700276  
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