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Cold molecules

•Quantum 
computing

•Precision 
measurements / 
fundamental 
symmetries

•Collision 
physics

•BEC?

Exotic Atoms

•Alkaline earths

•Cr, Mn,…?

•Er, Dy

•Rydberg atoms

Ion Traps

•Quantum 
computing

•Quantum optics

•Precision 
measurements

Beam physics

•Ion-atom 
collisions, keV

•Connections 
with astro.

Quantum Gases

•BEC, Fermi 
gases

•Many-body 
quantum 
physics, CM

Atom optics

•Waveguides

•interferometers

Quantum optics

•Atoms in 
cavities (cQED)

•Non-linear 
optics

Optical Sciences

•Laser physics

•Photonic 
crystals and 
waveguides

•Quantum dots

Quantum 
computing

•ion traps

•Neutral atoms

•Molecules

•photons

Quantum 
cryptography

•Free-space, 
fiber

Precision 
measurement

•PNC, EDM

•Inertial sensors, 
clocks

•Charge radii
•Radioisotope 
dating

•Atomic 
structure, 
collision physics

Misc.

•Cold plasmas

•Warm/cold 
vapors

•Slow light
•Filamentation

•DLCZ

•Squeezing

•Magnetometry

•Hyper-
polarized 
gases



Another point of view

Neutral atoms

• warm, vapors

• MOTs

• Magnetic traps

• Laser cooling

• Zeeman slowers

Ions

• Paul traps

• Penning traps

• Laser cooling

Molecules

• Beams

• Stark deceleration

• Magnetic slowing

Cavities

• Ions, neutrals

• Strong, weak coupling Non-linear optics Linear optics

Ultra-fast lasers

• ps, fs, amplification

• High peak power

Traditional cryogenics

• Buffer gas cooling



AMO in this country

JILA CUA JQI

http://jilawww.colorado.edu/
http://www.rle.mit.edu/cua/new/cua2.asp
http://www.jqi.umd.edu/


Texas A&M

• Fry: quantum optics

• Welch: slow light

• Scully: quantum optics

• Zubairy: quantum optics

UVA

• Sackett: BEC, interferometry

• Pfister: quantum optics

• Jones: ultra-fast

• Cates:hyper-polarized gases

• Gallagher: Rydberg atoms

• You: everything

• Kennedy: BEC

• Flannery: Rydberg, collisions

Georgia Tech

• Chapman:BEC, cQED, ions

• Raman:BEC

• Kuzmich: DLCZ, slow light

Texas @ Austin

• Heinzen: BEC, ultra-cold molecules

• Raizen: atom optics

• Ditmire: ultra-fast

• Downer: laser physics

Rice

• Hulet: BEC and Fermi gases

• Killian: ultracold plasmas

• Dunning: ultra-fast

• Linday: beam physics

U. Arizona Tucson

• Anderson: BEC

• Jessen: QC, lattices

• Cronin: atom interferometry

• Meystre: BEC, quantum optics

Berkeley

• Stamper-Kurn: BEC, cQED

• Budker: EDM, magnetometry

• Chiao: quantum optics

PSU

• Weiss: QC, BEC

• Gibble: precision measurement

• O’Hara: BEC & Fermi gases

• Gemelke: quantum gases

• Rigol: theory

Uconn

• Gould: ultracold atoms, molecules

• Smith: quantum optics, cold atoms

• Eyler: Rydberg atoms, cold gases

• Stwalley: collisions

• Cote: everything

UIUC

• DeMarco: BEC, Fermi gases

• Kwiat: quantum optics

Wisconsin

• Saffman: Rydberg qubits

• Walker: medical imaging

• Yaviz: quantum optics, frequency combcs, 
slow light

UNM

• Deutsch: QC, QO

• Geremia: QO, AO, coherent control

…



Student interest

http://www.aip.org/st

atistics/trends/report

s/physgrad2008.pdf

http://www.aip.org/statistics/trends/reports/physgrad2008.pdf


http://scitation.aip.org/getpdf/servlet/GetPDFServlet?filetype=pdf&id=PHTOAD000

065000004000033000001&idtype=cvips&doi=10.1063/PT.3.1517&prog=normal

http://scitation.aip.org/getpdf/servlet/GetPDFServlet?filetype=pdf&id=PHTOAD000065000004000033000001&idtype=cvips&doi=10.1063/PT.3.1517&prog=normal








http://www.nap.edu/catalog.php?record_id=11705#toc



• Atoms: hydrogen, fine structure, hyperfine structure, Lamb shift, Zeeman 

effect, alkalis

• Classical and Quantum 2-level systems: Rabi problem, density matrices, 

Bloch vectors, decoherence

• Atoms and Light: semiclassical and quantum, laser cooling and trapping, 

optical lattices, quantum optics, cavity QED

• Quantum optics: cavity QED, Jaynes-Cummings model, Mollow

transformation, dressed states and resonance fluorescence

• Evaporative cooling, quantum gases, magnetic traps

• Ion traps: stimulated Raman transitions, resolved sideband cooling

• Electromagnetically Induced Transparency (EIT), “slow light”


