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Abstract

designing a Z-folding cavity that has an external dimension of 26.4 cmX 8.5 cm X 4.5 cm and an expanded length of

In this paper, to reduce the cavity volume of a cavity ring-down spectrometer (CRDS), we propose

up to 73.8 cm. In the study, we perform a simulation based on the parallel-Gaussian-beam-transfer-equation to
match the laser mode and cavity mode. By adjusting the focal length and position of two convex lenses, we realize
mode matching and identify that only the TEM,, mode existes in the cavity. In the experiment, an acousto-optic-
modulator is triggered by a digital-delay-generator to switch the laser beam. The feasibility of the Z-folding cavity is
verified by the successfully acquiring ring-down signals. By exponentially fitting the experimental data, the ring-
down time is determined to be 0.852 ps, which provides a maximum residual of 0.004 pW. The fitted ring-down
time is consistent with the theoretical calculation result. The Z-folding cavity designed in this paper is compact and
can be used in a commercial CRDS setup.
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DET: photo detector;

P1 and P2: plane mirror;

PZT: piezoelectric transducer;
C1 and C2: concave mirror
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Fig. 1 Schematic structure of Z-folding cavity
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Fig. 2 Mechanical model of Z-folding cavity. (a) Cavity
structure; (b) left side of the cavity; (c) right
side of the cavity; (d) flange used to hold
mirrors; (e) flange used to hold PZT
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F2 DFB: distributed feedback laser
PBS: polarizing beam splitter

AOM: acousto-optic modulator

PZT: piezoelectric transducer

CCD: charge coupled device camera
DET: photo detector

P: plat mirror

C: concave len
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Fig. 3 Diagram of experimental light path
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Fig. 4 Electronics and control system
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Fig. 5 Mode matching between laser and optical cavity
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