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Wavelength tunable fiber laser for CARS imaging
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(School of Optical Electrical and Computer Engineering, University of Shanghai for Science and Technology,
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Abstract: Coherent anti-Stokes Raman scattering (CARS) microscopy showed great potential for rapid pathological

analysis, pharmacokinetics and other fields. However, the non-resonant background (NRB) signals generated during

imaging will affect the detection of CARS signals. By tuning the wavelength, the signal can be generated at the coexis-

tence of resonance and NRB, or at the place where there is only NRB. The influence of NRB can be eliminated to a cer-

tain extent by cancelling the two signals. In this paper, a wavelength tunable erbium-doped fiber laser system based on

divided pulse amplifier and crystal frequency doubling was built. It was proposed to control the pump power of two-

stage amplifiers to achieve wavelength tuning. Finally, 110. 8 mW and 136 fs pulses were output at 779. 1-784. 5 nm,
777.5-786. 1 nm and 784.5-790. 5 nm. The laser and ytterbium-doped laser system can be used for CARS imaging

through passive synchronization.
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Fig. 1

Diagram of experimental setup: WDM: wavelength division multiplexer; EDF: erbium doped fiber; OC: optical coupler; PS: phase

shifter; FRM: Faraday rotation mirror; EYDF: erbium ytterbium doped fiber; YSF: Yb doped fiber; Col: collimator; FBG: fiber bragg grating; 1SO:

isolator; F~PBS: fiber polarization beam splitter; HWP: half-wave plate; Divider: pulse separator; M: Mirror; PCF: Photonic crystal fiber
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Fig. 2

(a) Spectral simulation diagram of pulse energy 1. 6 nJ;

Output spectrogram with pump power ratio of 3. 33; (b) Spectral

simulation diagram of pulse energy 1nJ; Output spectrogram with pump power ratio of 1. 67; : (¢) Spectral simulation diagram of pulse

energy 0.6 nJ; Output spectrogram with pump power ratio of 6.67; (d)Time domain waveform with pump power ratio of 6.67
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Fig. 3 (a) Spectrum after frequency doubling with pump power ratio of 1. 67; (b) Spectrum after frequency doubling with pump

power ratio of 3. 33; (c) Spectrum after frequency doubling with pump power ratio of 6. 67; (d) Time domain waveform after fre-

quency doubling with pump power ratio of 6. 67; (e) Relation between the ratio of pump power and pulse output power and spec-

tral center wavelength; (f) Output power variation curve of different pump power ratios
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Fig. 4 (a) Power stability for 12 h of output power of Yb-doped laser and spot image; (b) Time domain waveform and spectrum

of Yb-doped laser
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Table 1 Comparison of Raman Wavenumbers and Detectable Chemical Bond
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