
AMO Physics at UBC	


Open House, March 21 2014	



AMPEL (AMO + Condensed matter)	


(Advanced Materials and Process Engineering Lab)	
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Control and Study of Molecular Dynamics with Shaped Laser Pulses!
Milner Research Group	





Jones Group (AMO + Condensed Matter)	



XUV femtosecond, time-resolved studies of correlated electron systems using Angle
 Resolved Photo-Emission Spectroscopy (APRES) with A. Damascelli and S. Burke 

We have developed a world-unique femtosecond XUV source at UBC enabling a study of
 electron/phonon dynamics across an unprecedented range of quantum materials and
 electron momentum for truly complete studies of:  

•  Topological insulators (Jones/Damascelli) 
•  High Tc superconductors (Jones/Damascelli) 
•  Metal ligand dyes for next generation solar cells (Jones/Burke/Schiffrin) 

Opportunities: 
•  Further laser development (MSc thesis projects) 
•  Ultrafast spectroscopy studies of materials (MSc and PhD thesis projects) 



Contact : Taka Momose (momose@chem.ubc.ca) 

Zeeman decelerator 
Superconducting cavity MW 

decelerator 

Stark decelerator 

Photoassociation 

Counter rotating nozzle 

Development of a new laser and optical detection system 
for ALPHA@CERN and UCN@TRIUMF	



Development of various molecular decelerators and traps 
towards the first production of quantum gases of molecules 
and the study of ultracold chemistry (interstellar chemistry) 

Momose Research Group	





Madison Research Group	


Quantum gases and quantum sensors with cold atoms and molecules!

ATOMIC QUANTUM GAS 

T ~ 10-7 K 

LASER COOLED GAS 



Impact and applications of quantum gases	



SYNTHETIC GAUGE FIELDS and 
TOPOLOGICAL QUANTUM STATES 

NEUTRON STAR PHYSICS 

Computer Simulation of a  
QUARK GLUON PLASAMA 

HIGH Tc MATERIALS 
THE PHYSICS OF PAIRING 

ATOMIC QUANTUM GAS 

ATOMS IN OPTICAL LATTICES 

T ~ 10-7 K 

T ~ 1012 K 

SUPERSTRINGS 

SUPERFLUIDITY 



Madison Research Group	


Quantum gases and quantum sensors with cold atoms and molecules!

Pictures of a molecular BEC RF spectroscopy of strongly 
interacting fermi atom pairs 

NEUTRON STAR PHYSICS 

ATOMIC QUANTUM GAS 

T ~ 10-7 K 

Computer Simulation of a  
QUARK GLUON PLASAMA 

T ~ 1012 K 



Madison Research Group	


Quantum gases and quantum sensors with cold atoms and molecules!

MOLECULAR QUANTUM GAS 



Jones/Madison/Momose (AMO for CPT tests)	



Participation in International Ultra-Cold Neutron Collaboration (Japan, Canada, USA)  

Goal is to measure the (hopefully zero) electric dipole moment of neutrons  
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Jones/Madison/Momose (AMO for CPT tests)	



Optical pump spin-polarized Xe and
 measure Larmor precession
 frequency 


