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The Flash cannot ablate liquid like
these one nanosecond lasers!
DOI: 10.12086/0ee.2023.231003.h01

As the key element of photoacoustic imaging system, ul-
trasound sensors directly decide the imaging perfor-
mance. To achieve sufficient sensitivity, millimeter scale
piezoelectric elements are required, which limits the
miniaturization of the device.

A team of scientists, led by Professor Heinz Huber from
Munich University of Applied Sciences and Professor Bi-
lal Gokce from the University of Wuppertal, have found
the origins of the high efficiency of one nanosecond laser
ablation. This study explores pico- to nanosecond pulse
duration regimes. They found pulse durations around 1-2
ns enable the most efficient laser ablation in liquid.
Besides scaling up the productivity by increasing the

laser power, careful tuning of the laser pulse duration
represents another route to optimize the LAL process. It
was found that the ablation efficiency varies strongly de-
pending on the experimental conditions. The efficiency is
maximal for laser systems operating at a pulse duration of
one nanosecond compared to a few ps or >5 ns. Neither a
mechanistic explanation has been given, nor single-pulse
conditions were applied. It should be emphasized that the
optimal pulse duration of ~1 ns is readily available by Q-
switching of short-cavity laser resonators. Optimal LAL
processing may be possible by utilizing low-cost Q-
switched lasers, avoiding the high investment cost of
mode-locked femto- and picosecond lasers. Laser abla-
tion synthesis of colloids in liquids is a promising nano-
material fabrication method.
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