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The solid line represents the frequency spectra of
modulated laser diode, dashed line represents the
transmission of cavity. When modulation frequency
equals any multiple of cavity’s FSR, take no account
of loss, the sidebands can completly output and the
transmittivity is 100% . If not, the sidebands wound
have a loss for off resonance with the cavity.
Fig.2 Schematic diagram of the sibebands resonant

with cavity mode.
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Schematic diagram of the experiment setup
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Fig.4 a) Typical radiation spectra of ECDL when the diode laser injection current is 60 mA the RF signal power is

+5 dBm at 3.417 341 GHz.

b) The modulation index as a function of the RF signal power (ranges from

—10 dBm to +5 dBm) when the diode laser injection current is about 55 mA and RF signal frequency is

3.417 341 GHz.
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current of laser diode is 61 mA and power of
* RF signal is 0 dBm. Along with the RF
frequency increased, the modulation index
increases gradually from 2. 6 GHz, then
reaches the maximum at 3. 42 GHz, and

then decreases quickly.
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Fig. 6 The modulation index as a function of
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frequency of 3.417 341 GHz, and a power

of 0 dBm.
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Fig. 7 The modulation index of ECDL as a function
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Characteristics of the Grating External-Cavity Diode Laser

under GHz Radio-Frequency Modulation

ZHAO Jiang-yan, YANG Bao-dong, HE Jun, ZHANG Tian-cai, WANG Jun-min

( State Key Laboratory of Quantum Optics and Quantum Optics Devices, and Institute of Opto-Electronics, Shanxi
University, Taiyuan 030006, China)

Abstract: The response characteristics of grating external-cavity diode laser ( ECDL) to direct GHz radio-

frequency (RF) modulation of the injection current of the diode laser are experimentally investigated, and the

effect

of the grating external cavity to the sideband signal of diode laser is analyzed. In experiment, the

variation of the sidebands of ECDL under GHz RF modulation is measured along with the RF power, the length

of grating external cavity and the magnitude of injection current. When the frequency of RF signal equals to the

multiple of the free spectra range ( FSR) of grating external cavity, the sideband signal of EDCL under RF

modulation can be enhanced. This point is also clearly confirmed in the experiment.

Key words: grating external-cavity diode laser;  radio-frequency modulation;  free spectra range;

modulation index; injection current



