Optically Modulated Laser Ultrasound
using a Fibre-Based Side-Looking Source
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1. Fibre-based laser ultrasound 4. Results

Recent advances in fibre-based all-optical Transmitting linear chirps with different band-
utrasound imaging have resulted in forward- widths revealed (Fig. 2) that the detected pulse-
looking imaging probes that yield high quality echo signals were limited to a bandwidth between
images of ex wvivo tissue [1|. Due to its small 1.5 and 15 MHz. Consequently, limiting the chirp
diameter (<0.5 mm), such a probe is ideally suited to this bandwidth significantly increased the SNR
to interventional biomedical applications, and the in phantom images (Fig. 3) while maintaining the
low sensitivity of optical fibres to electromagnetic resolution.
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MHz (right). Two separate reflection events can be observed.
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5. Conclusions

By limiting the spectral content of the optical

- Fig. 1 - Schematic of the wire excitations to the detected acoustic bandwidth,
L mm apart (Fig. 1) phantom and scan geometry the SNR of images obtained with a side-viewing
fibre-based laser ultrasound probe was signifi-
cantly increased without sacrificing resolution. In
3. Modulated optical excitation addition, by transmitting temporally extended
optical modulations, more optical energy can be
In conventional laser ultrasound, light pulses of transmitted without exceeding the material
nanosecond duration are used that can generate damage thresholds. "These ﬁﬂdiﬂ%S ‘are readily
ultrasound with large bandwidths (> 100 MHz). extended to other imaging modalities such as
However, in practice typically much narrower photoacoustic imaging, where the spectral content
bandwidths are observed due to source and of the detected signals is not known a priori, or to
detector non-idealities and attenuation, and a contrast enhanced ultrasound imaging, where
significant part of the optical energy is lost [4]|. In tuning the excitation to microbubble resonance
addition, the damage threshold of the optically will strongly increase image contrast. In addition,
absorbing coating typically limits the optical by varying the optical modulation the same probe
fluence. This damage threshold was avoided by could be used for imaging modalities requiring
using a temporally modulated laser diode and wide, narrow, or intermediate bandwidths.
compensating for its lower peak power by emitting
temporally extended optical modulations. The References
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