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Nonlinear Frequency Mixing of Diode Lasers
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EXISTING METHODS FOR TRACE GAS DETECTION
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DioDE LASER WAVELENGTH TUNING CHARACTERISTICS:
FREQUENCY VS. DIODE LASER TEMPERATURE
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Computed Tuning Characteristics of a
Quasi-Phase Matched PPLN Crystal
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CH4 SPECTRUM IN THE Q-BRANCH AT 3.31 um

100

95
90

85 -

80 -
75 - v,Q()E U: vQMF,

70 V =
65 - =

Transmission (%)

60 |- ~ -
55 |-

I Measurement
50 |- b - = = Hitran (1996)

- v3Q(3)A?
45 1 1 | 1 | L | 1 | A | 1 |
3018.50 3018.55 3018.60 3018.65 3018.70 3018.75 3018.80 3018.85

Frequency (cm'1)




SUMMARY

Diode laser based trace gas sensor:

D> Compact narrow-linewidth MID-IR light source
D> High nonlinear conversion efficiency
D> High resolution and sensitivity

D> Next generation: Fiber-coupled / Fiber-amplifier
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