
UCLA Department of Physics & Astronomy

COLLOQUIUM

Thursday, March 2 at 4 p.m.
1-434 PAB

David Leibrandt
(University of California, Los Angeles)

Quantum Logic and Precision Measurements with 
Atoms and Molecules 

Refreshments at 3:30 p.m. on the PAB Patio. Undergraduates Welcome!

We are presently in the midst of the second quantum revolution, in which 
control of the quantum mechanical degrees of freedom of individual atoms, 
molecules, and even macroscopic systems is being realized with ever 
improving fidelity and across increasingly large ensembles of entangled 
quantum systems. In this talk, I will begin with a brief overview of the 
various quantum computing platforms being developed at UCLA and 
elsewhere, including the first experimental demonstration of two-qubit 
gates which grew out of efforts to improve the precision of trapped-ion 
atomic clocks at NIST.  Next, I will describe how two-qubit gates are used to 
enable atomic clocks based on aluminum ions that presently hold the record 
for the highest accuracy of any precision measurement experiment, and 
preliminary efforts towards building atomic clocks based on large ensembles 
of entangled ions with precision beyond the standard quantum limit.  
Finally, I will present experiments in which the quantum-logic spectroscopy 
techniques developed for aluminum clocks are used to achieve control of 
molecular ions, with applications in both quantum information as well as 
precision measurements. In particular, molecules can be used to search for 
very small deviations from the predictions of the Standard Model across 
several sectors, offering a tool to search for beyond Standard Model physics 
complementary to particle accelerators.


