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Abstract: To address the urgent demand for 730 nm far-red light sources with high power density, excellent beam
& 8 ghp y
quality, and precise spectral matching in precision agriculture and plant photobiology research, this study designs

and fabricates a 730 nm high-power tapered laser with an adjustable taper angle (0) ranging from 2° to 6°. Systemat-
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ic characterization reveals that the taper angle critically influences device performance. A comprehensive figure of

merit Q is defined to evaluate the trade-offs among output power, beam quality, and spectral width. At a taper angle

of 37, the device delivers over 360 mW of output power at 1. 1 A under 20 °C, with a beam quality factor M?> < 3 and

a narrow spectral full width at half maximum (FWHM) of 0. 5 nm. This work provides an essential device foundation

and theoretical basis for the design of high-performance semiconductor lasers tailored for agricultural biophotonic ap-

plications.
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Fig.1  Structural schematic of a typical 730 nm semicon-

ductor tapered laser.
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Fig.2 L-I-V characteristics of the devices with different ta-

per angles.
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per angles.
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Fig.4 Far-field spot distributions and slow-axis linescan profiles of devices with different taper angles under continuous-wave

(CW) operation at 0.9 A. (a) - (e) Two-dimensional pseudo-color intensity maps for taper angles of 2° - 6° (fast axis

collimated by a cylindrical lens, slow axis exhibiting native divergence) , with intensities normalized to the peak value of

each map; (f) Corresponding normalized intensity linescan profiles extracted along the geometric center of the slow axis

from (a) - (e).
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Fig.8 L-I-V curves of the tapered laser with a 3° taper angle

under different temperatures.
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