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Absorption Chamber Endstation 

The VLS-PGM beamline is ideal for high resolution, low energy spectroscopic studies of materials of both fundamental 
and applied nature.  The beamline has met or exceeded the designed performance with excellent resolution and flux.  
It was declared operational in summer 2006 and is accepting general user proposals through the CLS peer review 
process. General usersô allocation accounts for 40 to 60% of VLS-PGM beam time. 

Status Operational, Accepting Proposals 

Source 185 mm planar undulator 

Energy Range 5.5 ï 250 eV 

Resolution ȺE >10,000 E/ȹE 

Flux ( ɕ/s/0.1%BW) 
@ 100 mA  

2 x 1011 @ 9-240 eV 50 x 50 ɛm slits 

Spot Size (HxV) 500 ɛm x 500 ɛm  

Endstation(s)  
¶ Absorption Chamber 

¶ Photoemission Electron Microscopy (PEEM) 

¶ Gas Phase Systems 

 - Time of Flight 

 - Toroidal Photoelectron Spectrometer 

¶ Photoemission Chamber (commissioning phase)  

Techniques  
¶ X-ray Absorption Spectroscopy (XAS) 

¶ X-ray Excited Optical Luminescence (XEOL) 

¶ Photoemission Electron Microscopy (PEEM) 

¶ Photoemission Electron Microscopy (PES) 

Optics  
The VLS-PGM beamline covers a soft X-ray energy of 
5.2ï250 eV by using three variable line spacing plane 
gratings. A plane mirror is used to switch beam between 
two parallel branches allowing the accommodation of two 
endstations. 

Contacts  

Beamline Scientist: Lucia Zuin (306) 657-3724  
Science Associate: Chris Ryan (306) 657-3640 

http://exshare.lightsource.ca/vlspgm/Pages/default.aspx 

Left to right: Chris Ryan, Lucia Zuin, Mike MacDonald 
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Recent PublicationsRecent PublicationsRecent Publications    
¶ Kelly, J.A.; E.J. Henderson, C.M. Hessel, R.G. Cavell, J.G.C. Veinot, Soft X-ray spectroscopy of oxide-embedded and functionalized silicon nanocrys-

tals, Nuclear Instruments and Methods in Physics Research B, Vol. 268 Iss. 3-4, pp. 246-250 
 

¶ Kim, B.; R. Mourhatch, P.B. Aswath, Properties of tribofilms formed with ashless dithiophosphate and zinc dialkyl dithiophosphate under extreme pres-

sure conditions, Wear, Vol. 268, pp. 579-591.   
 

¶ Liu, L.; Y.M. Yiu, T.K. Sham, D. Yang, L. Zuin Electronic structure of nanopolycrystalline pulsed laser deposited LaB6 films and single crystals:  The 

boron perspective, Journal of Applied Physics, Vol. 107, pp. 043703.   
 

¶ Negassa, W.; J. Kruse, D. Michalik, N. Appathurai, L. Zuin, P. Leinweber, Phosphorus Speciation in Agro-Industrial Byproducts: Sequential Fractiona-

tion, Solution 31P NMR, and P K- and L2,3-Edge XANES Spectroscopy, Environmental Science & Technology, vol. TBA, pp, TBA, doi 10.1021/
es902963c. accepted January 29, 2010.  

 

¶ Grosvenor, A.P.; F. Ramezanipour, S. Derakhshan, C.. Maunders, G.A. Botton, J.E. Greedan, J. Mater. Effects of bond character on the electronic 

structure of brownmillerite-�S�K�D�V�H���R�[�L�G�H�V�����&�D���%�¶�[�)�H��-�[�2�������%�¶��� ���$�O�����*�D�������D�Q���;-ray absorption and electron energy loss spectroscopic study, Chem. Vol. 
19, pp. 9213-9220. 

 

¶ Kruse, J.; P. Leinweber, K.-U. Eckhardt, F. Godlinski, Y. Hu, L. Zuin   Phosphorus L2,3-edge XANES; Overview of Reference Compounds  J. Synchro-

tron Rad., Vol. 16(2), pp. 247-259.  
 

¶ Roschuk, T.; P.R.J. Wilson, J. Li, K.A. Dunn, J. Wojcik, I.F. Crowe, R.M. Gwilliam, M.P. Halsall, A.P. Knights, P. Mascher, Structure and Luminescence 

of Rare Earth-doped Silicon Oxides Studied Through XANES and XEOL, ECS Transactions, Vol. 25, pp. 213-222. 
 

¶ Schefe, C.R.; P. Kappen, L. Zuin, P.J. Pigram, C. Christensen  Addition of Carboxylic Acids Modifies Phosphate Sorption on Soil and Boehmite Sur-

faces: A Solution Chemistry and XANES Spectroscopy study  Journal of Colloid and Interface Science, Vol. 330(1), pp. 51-59.  
 

¶ Shaw, S.A., D. Peak, M.J. Hendry, Investigation of acidic dissolution of mixed clays between pH 1.0 and -3.0 using Si and Al X-ray absorption near 

edge structure, Geo. Cosmo. Acta, Vol. 73, pp. 4151-4165. 
 
¶ Somayaji, A.;  P.B. Aswath   The Role of Antioxidants on Oxidation Stability of Oils with F-ZDDP and ZDDP and Chemical Structure of Tribofilms 

Using XANES   Tribology Transactions, Vol. 52, Issue 4, pp. 511-525. 

Science HighlightScience HighlightScience Highlight    
The Role of Antioxidants on the Oxidation Stability of Oils with F -ZDDP and ZDDP, and Chemical Structure 
of Tribofilms Using XANES  
Oxidative degradation reduces the effectiveness of lubricants, increases their acidity and viscosity, and contributes to the formation of sludge and deposits. Fluorinated zinc dialkyl dithio-
phosphate (F-ZDDP) has been shown to be a better antiwear additive in comparison to zinc dialkyl dithiophosphate (ZDDP). This study examines the oxidation stability of formulations with 
ZDDP and F-ZDDP. Oil samples containing F-ZDDP and ZDDP and various types of antioxidants such as alkylated diphenyl amines (ADPA), hindered phenols (HP), methylene bis dithio-
carbamate (MBDTC), and molybdenum dithiocarbamate (MoDTC) were oxidized in flowing air. The viscosity and the total acid number were measured and the products of oxidation were 
quantified using Fourier transform infrared spectroscopy. An oxidation study in base oil indicates that ADPA, HP, and MBDTC assisted in reducing the level of oxidation in the base oil 
while MoDTC was antagonistic, resulting in acceleration of the oxidation process. The F-ZDDP exhibited oxidation behavior that was similar to ZDDP. Wear tests under boundary lubrica-
tion indicated that F-ZDDP exhibited better wear resistance than ZDDP in all cases except in the presence of MoDTC. The tribofilms generated under boundary lubrication conditions were 
examined using XANES to understand their chemical makeup and the role played by F-ZDDP and ZDDP and different antioxidants.  

      Reference:   Anuradha, S.;  P.B. Aswath   The Role of Antioxidants on Oxidation Stability of Oils with F-ZDDP and ZDDP and  
                    Chemical Structure of Tribofilms Using XANES   Tribology Transactions, 2009, Vol. 52, Issue 4, pp. 511-525. 
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