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Macroscopic objects in the quantum regime

Studies of extreme cases within quantum mechanics have always been 
particularly attractive. How macroscopic can be an object and still demonstrate 
unique quantum features, such as entanglement? What are the real limits of 
measurement precision in quantum mechanics? I will review our experiments 
where macroscopic objects are driven deep into the quantum regime. Generation 
of an entangled Einstein-Podolsky-Rosen state between distant mechanical and 
atomic oscillators, the concept of an oscillator with an effective negative mass 
and progress towards application of those ideas to gravitational wave detection 
will be reported. Another challenge within quantum physics of macroscopic 
objects is generation of Fock states corresponding to single quantum excitations 
of an oscillator.  Progress along those lines with Fock states of motion and of a 
macroscopic atomic ensemble will be presented. Finally, I will briefly review our 
work towards an atomic quantum simulator.
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No 10 Minute Talk

3:30 pm: Prof. Polzik
4:30 pm: Refreshments
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	Controlled molecules at cold and ultracold temperatures
	Due to their strong long-range dipole-dipole interactions and large number of internal states, polar molecules cooled to cold and ultracold temperatures enable fascinating applications ranging from controlled chemistry to investigation of dipolar quantum gases. However, gaining and maintaining control of the motional and internal degrees of freedom of polar molecules is a formidable challenge.
	In my talk, I will present our multifaceted efforts to tame polar molecules. On the one hand, buffer gas cooling is a general technique to produce motionally and internally cold beams of molecules. Here, thermometry of the molecular beam exiting the buffer gas cell has given us new insight into the physics of buffer gas cooling. On the other hand, optoelectrical Sisyphus cooling has allowed us to cool molecules over many orders of magnitude to sub-millikelvin temperatures. We thereby obtain 300,000 formaldehyde molecules at a temperature of about 400uK. Our experiments provide an excellent starting point to investigate cold and ultracold collisions, perform precision spectroscopy, and investigate sympathetic or evaporative cooling.
	10 minute talk - Sandra Eibenberger (Doyle): 
	“Enantiomer specific population transfer in chiral molecules”
	4:00 pm: 10 minute talk 
	4:10 pm: Refreshments  
	4:30 pm: Dr. Zeppenfeld 



