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Ultra-fast, high power lasers are required to obtain efficient second harmonic generation (SHG)
contrast in a wide-field microscope. However, to avoid photodamage, biological tissues and
live samples cannot be exposed to very high pulse peak powers. Therefore, a careful selection
of laser parameters, such as pulse repetition rate, energy per pulse as well as imaging area, are
required to optimize non-linear wide-filed microscopy imaging. In this work, we report on a
wide-field SHG microscope, suitable for fast imaging of live samples and large area imaging
of histology sections.
We use a high repetition rate amplified laser system (PHAROSâ, Light Conversion Inc)
providing variable pulse repetition rate up to 1 MHz and compare with imaging with a home
built SESAM mode-locked Yb:KGW oscillator providing 60 MHz pulse repetition rate and up
to 12W of average power. The photobleaching effects are found to be different depending on
the laser parameters as well as on the spectral properties of imaged biological samples. The
imaging of histology sections and live recording of
moving Drosophila melanogaster larvae is
presented. It is demonstrated that high spatial
resolution wide-field microscopy is able to
distinguish between the anisotropic A-bands and the
isotropic I-bands, present in the characteristic
striated muscle structure (Fig. 1). SHG intensity
flickering that correlates with sarcomere length is
shown. The wide-field live imaging of contracting
Drosophila larvae is achieved with a laser power of
4W at the sample over a 400x400 μm area using 60
50µm
MHz pulse repetition rate Yb:KGW oscillator. The
work shows that wide-field non-linear microscopy
Figure 1: SHG imaging of fruit larva technique provides excellent temporal resolution for
muscle (100ms integration time).
large imaging area.
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