
NEAR-EDGE X-RAY ABSORPTION FINE STRUCTURE 

(NEXAFS) SPECTROSCOPY OF CHLORINE       

ATOMS IN SMALL MOLECULES 

 

 

 

 

 

 
AMPHOL  WONGJAMRAS 

 

 

 

 

 

 
DOCTOR OF PHILOSOPHY  

IN PHYSICS 

 

 

 

 

 

 
THE GRADUATE SCHOOL 

 CHIANG MAI UNIVERSITY 

MAY 2012 



NEAR-EDGE X-RAY ABSORPTION FINE STRUCTURE 

(NEXAFS) SPECTROSCOPY OF CHLORINE        

ATOMS IN SMALL MOLECULES 

 

 

 

 

 
 

AMPHOL  WONGJAMRAS 

 

 

 

 

 
 

A THESIS SUBMITTED TO THE GRADUATE SCHOOL IN 

 PARTIAL FULFILLMENT OF THE REQUIREMENTS  

FOR THE DEGREE OF  

DOCTOR OF PHILOSOPHY  

IN PHYSICS 

 

 

 

 

 
 

THE GRADUATE SCHOOL 

 CHIANG MAI UNIVERSITY 

MAY 2012 





iii 
 

Acknowledgements 

 
 

I am truly grateful to Emeritus Professor Doctor Thiraphat Vilaithong, the 

director of Thailand Center of Excellence in Physics (ThEP). He promoted me to have 

training in XAS experiment at the Advanced Light Source (ALS), a division of 

Berkeley Lab, USA in 2004 and then he encouraged me to study for PhD start from 

the year of 2005. He was my first supervisor before he retired. 

   Dr. Fred Schlachter, a beamline scientist at ALS, has been my co-adviser and 

has been my main support at the ALS. During my visits to ALS, he has been my 

benefactor and backer. During my time there he ensured my work would proceed on 

track, laboratories would be available to me, offered a lot of beamtime at beamline 

9.3.1 of ALS, and encouraged and support me morally and vocationally. He always 

had confidence in my work and for this and for becoming during the years that I have 

known him personally a very good friend, I truly and emotionally thank him. 

 Dr. Wayne Stolte, a beamline scientist at ALS, has been my mentor at the 

ALS. He gave me an opportunity to did the experiments on the instruments belong to 

his project. He taught me a lot of techniques on various kinds of work ranging from 

the experiments on synchrotron beamline to the machine shop. He also helped me to 

fulfill the physics knowledge in experimental analysis.  

 I truly grateful to Assistance Professor Doctor Chitralada Thongbai, as my 

supervisor, she had to endured for a long time to advice me.     

I would like to thank Synchrotron Light Research Institute (SLRI), Nakhon 

Ratchasima, Thailand for financial support under contract No. GS-49-D02. I would 

like to thank the ALS where this work was performed which is supported by DOE 

(DE-AC03-76SF00098). I also thanks the department of Physics and Materials 

Science, Faculty of Science, Chiang Mai University, Thailand, my work place, for 

their promoted me to leave for study.  

 
 

Amphol Wongjamras 


