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Objectives: Micromachining of transparent materials, such as glass, polymers, quartz, sapphire, semiconductors,
and diamond, using femtosecond and picosecond pulsed lasers, for the generation of micro- and nanostructures
localized within the bulk of the material, or surface microstructures. Examples of applications: microfluidics,
photonics, microelectronics, and quantum sensing.

Location: ¢/o Department of Science and Advanced Technology (DISAT), Via Valleggio 11, Como.
Otrganization: The facility brings together research groups with expertise in laser physics, nonlinear and quantum
optics, and utilizes the ultrafast laser sources (Amplitude’s Trident titanium-sapphire laser and Light Conversion’s
Pharos ytterbium laser) available at the UNO (Ultrafast Nonlinear Optics) laboratories and the Quantum Optics
laboratory. The micromachining setup consists of lenses, mirrors, telescopes, a spatial light modulator (SLM), and
microscope objectives for beam shaping, beam steering, and beam focusing onto the sample, as well as the
Altechna Ltd. platform equipped with a motorized, software-controlled 3D sample support and movement
structure. In addition, there is a sample imaging system to obsetve the effects of laser interaction in real time.
Sample characterization immediately following micromachining is performed using high-resolution optical

microscopy (Nikon optical microscope).

Linkage with CRIETT’s Technology Platforms and the University’s Scientific Platforms:

The facility’s activities are integrated within the University’s Scientific Platform “Technologies for Energy, Health,
and the Environment.” Among the resources available to the facility are the Pharos fs-pulsed source, listed in the
CRIETT inventory (Matter Characterization Platform, MAC27 instrument), and the Trident fs-pulsed source
(Matter Characterization Platform, MAC25).
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A) Facility di Microlavorazione laser

Ultrafast amplified laser (Trident, Amplitude)
Titanium-sapphire laser source, ultrashort pulses, repetition rate
20 Hz, 800 nm, 38 fs, stretchable up to 15 ps, energy 12 m] per
pulse

Ultrafast amplified laser (Pharos, Light Conversion)

Ytterbium laser source, ultrashort pulses, 1030 nm, 190 fs,
repetition rate 200 kHz-1 MHz, average power of the
fundamental beam =6 W in the 3-200 kHz range.

Single-pulse energy 22 m] at any repetition rate <3 kHz

Motorized 3D handling platform for micromachining
Enables 3D positioning and translation of the sample with a
resolution of 1 micrometer during laser micromachining

Spatial Light Modulator (SLM, Holoeye)
Spatial phase and amplitude modulator for laser beam shaping

Optical microscope (Nikon)

High-resolution optical microscope with phase contrast capability
for the optical characterization of materials following laser
micromachining




