
UC Irvine
UC Irvine Electronic Theses and Dissertations

Title
Complementarity in Dark Matter Phenomenology

Permalink
https://escholarship.org/uc/item/5xm0h8rj

Author
Wijangco, Alexander Matthew

Publication Date
2015
 
Peer reviewed|Thesis/dissertation

eScholarship.org Powered by the California Digital Library
University of California

https://escholarship.org/uc/item/5xm0h8rj
https://escholarship.org
http://www.cdlib.org/
















 



    

    
  



  



   


    

   

    







        

  
    

 





  

  

 

 





 
   

   

 

 



 

 

  







 









 



 











 





   







  





    

  
 

    

  
 

  


  
 

    





 


 




    





 





 





     



      





   

  






 
  

















 









 









    

   
   


    

    
   


    

    
   


   





 















    

























 








 











  




 






   




 









    




  




 





    

      









 










 











  




 






  




 






   




  






  




 






   




  






    




   






 














  




 










 

















  






 






 
 




   

 

 




  

   



 



  






  


   

    







    

  



 

     






 

    


     

     

 

     


  




     
   





   

















     
       




 

















     
   





   

















     
  

   




 



















     
   





    















     
  


   



 

















     
   





   

















     
  


  

 

 



















     
  


   

 


 


 

















     
  


 

 

 




   








 






     
  


 

 

 




   








 




     
  


   


        

  


 




   















     
  


 

 

 




   















     
  


   


        

  


 




   















     
  


 

 

 




   

















     
  


         

 

 




   








 




     
  


         

 

 




   






















  






  





 



   
 





   

















      


















   
 




   








 




        

    

    


  


  



   


        

  


    

    


  


  



   


        

  




 




     


   
 




     


   
 




     


   
 




     


   
 







    
 


 

     
 


 

     
 


 

     
 





 

 


    

 


 

      
 





 

 


    

 


 

     
 


 

     

 







 



   



 

  

  



  




   





  











 

   

       

 





 



   





    


    

    
   


    

    
   


  

       









  

 




  

     








    

  










 





 

     

    



  

 





   













 

  





 

   













 

  





 

 



  

  

 













   

  

 



   

  



     

 



  

  

  








 

  

  








 

  



    



 

 

 

  

  

   


  

       







    










 

 
  

 

    










 

 
  

 

    

 

         


 

    

  

  



     

     



  



      

     

        

     





 

 



         








 



 

    



 



         








 


 

    










         






 



 

    









         






 



 

    








   

    







         








 

    

         








 

    

         






 

    

         






 

    









  







        










  

  





 

  



 

 

  


 

 

  



    

 


  



 







    



   

     

 



  

 



 





       

  

 


 



 
 

 





     

 







 



   




 

 

  





 



 



  

 

 













     

    




 




 
   

 











    

   

   

   







  
   

   

    

  

  
 

 

 

 

    

  

  
 

 

 

 

    

  

        

    

    







  

    



 



  





  



 

 










    
 

  



 



  


  





  

 







   





 





10 20 30 40 50 60 70 80
106

103

102

101

100

Mediator Mass GeV

M
ed

ia
to

rc
ou

pl
in

g
to

SM


SM












 

 

 

 

  

    

        



  

 

 

 


     



  

        






 

  











 





  







    

 
   

  

         



 



          

 



     







 



 

 








 

   





 

  



  


   


   


 

   



 


 

       



  

 



  



  



  

 





 



 

 



 



  



      



  

  

   









 



  
   

    
   
  

  

 

  

  













   

  

  





   
   

 

 



      





         

  



      

  

   







 










 











 








 














 


























