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ollisional kineti
s of the CN radi
al using transient hole-burning andsaturation re
overy. Narrow velo
ity groups of individual hyper�ne levels in CN are depleted(X2�+) and ex
ited (A2�) with a saturation laser, and probed by a
ounterpropagating, frequen
y modulated probe beam. Re
overy of the unsaturated absorption isre
orded following abrupt termination of an ele
tro opti
ally swit
hed pulse of saturationlight. Pressure-dependent re
overy kineti
s are measured for pre
ursors, ethane dinitrile,NCCN, and pyruvonitrile, CH3COCN, and buffer gases, helium, argon and nitrogen with rate
oef�
ients ranging from 0.7-2.0 x 10�9 
m3 s�1 mole
�1 . In the 
ase ofNCCN, re
overy kineti
s are for two-level saturation resonan
es, where the signal observed isa 
ombination of X- and A-state kineti
s. Similar rates o

ur for three-level 
rossoverresonan
es, whi
h 
an be 
hosen to probe sele
tively the hole-�lling in the X state or thede
ay of velo
ity-sele
ted A state radi
als. However in the 
ase of CH3COCN, whi
h has adipole moment of 3.45 D, the X-state kineti
s are faster than the A-state due to anef�
ient dipole-dipole rotational energy transfer me
hanism as the X-state dipole momentis 1.5 D and the A-state dipole moment is 0.06 D. The observed re
overy rates are 2-3 timesfaster than the estimated rotationally inelasti
 
ontribution and are a 
ombination ofinelasti
 and velo
ity-
hanging elasti
 
ollisions.A
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