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Laser cooling and trapping of molecules offers powerful opportunities in
precision measurement, quantum simulation, and quantum information pro-
cessing. Thus far, most molecules trapped in a magneto-optical trap (MOT)
are chemically reactive and support only simple laser cooling schemes from
the first excited rotational level. Aluminium monofluoride (AlF), by contrast,
is deeply bound and chemically stable, with a highly diagonal Franck–Condon
factor enabling efficient optical cycling, and the A1Π → X1Σ+ cooling tran-
sition near 227.5 nm featuring rotationally closed Q(J) lines. I will present
our progress towards an AlF MOT, including the development of high-power
deep ultraviolet laser systems, slowing and capture of AlF, and simulations of
sub-Doppler cooling and dipole trapping.
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