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The distributed feedback dye laser is a source of single picosecond pulses
tunable in a very wide vavelength range. Operational principles, experimental
arrangements, and recent applications are reviewed.
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dn/dt = Ip (1) ([ N-n(t)]gpn #n(t)a(t)-n(t) 7
da/dt = ( ¢— )¢/ nn{t)a(D)- q(t)/ )+ Qn(t) <

The meaning of the symbols is as follows: )
n(t): spatially averaged density of molecules in the first cxcited singlet state
S (ern?)
q{t): density of DFDL photons [cm™ )
N : density of dye molecules [ cm™ ]
Iét): spatially averaged pump photon flux per unit area [cm™@ & )
o‘r : absorption cross section from S to higher lying singlet states at the pump
wave length ar[cﬂﬂ
Oa - excited states absorption cross section from Si to Szat the wavelength 2p

{cem)

og ¢ stimulated emission cross section from S) to Sa at lasing wavelength (cm)

t ¢ fluorescence lifetime in the absence of stimulated emission and quenching
process {s)

T, . equivalent cavity decay time (s)

¢ ¢ speed of light ([ ci$?d

n : refractive index of the dye solution

Q : factor determining that fraction of the spontaneous emission which progate

into the angular and spectral range of the DFDL beam
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Fig. 2. Pumping arrangement for the distributed feedback dve laser

Fig. 1. Arrangements for producing distributed feedback in a cell with a
laser dye solution: (right-hand side) with a 50 percent beamsplitting mir-
ror, and (left-hand side) with a reflecting holographic diffraction grating
as beamsplitter. A, = pump beam at wavelength A ,, d = grocove spacing
of the grating, a = angle of diffraction on the grating, § = interference

angle, A = interfe fringe separation. and DFDL = distributed
feedback dye laser beam. The lower pant illustrates the generation of the
interfe pattern by superposition of the fractional beams.

See text for details. 36
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