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Abstract

This report focuses on the optomechanical design of an external-cavity diode laser
(ECDL), aiming to overcome the broad linewidth and frequency instability of conventional
diode lasers. A Littrow configuration 1s adopted, in which the first-order diffraction from a
diffraction grating forms an external resonant cavity and reflects the target wavelength of
approximately 1560 nm back into the laser diode to enhance optical feedback. A dichroic
beamsplitter 1s then used to direct the 780 nm beam generated through intracavity second-
harmonic generation into a rubidium vapor cell. The results demonstrate the successful
completion of the optomechanical layout and ray-tracing simulations using Shapr3D and
AutoCAD. The laser linewidth was reduced to below 500 kHz, while the measured
second-harmonic power reached 27.80 fW, satisfying the specifications of a femtowatt-
level photodetector. The proposed system therefore provides an effective approach for
frequency locking to the transition frequency of rubidium atoms.

Keyword : External-Cavity Diode Laser (ECDL) ~ Grating Diffraction »

Intracavity Second-Harmonic Generation (SHG) ~ Littrow Configuration *

Rubidium Atomic Absorption
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