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The main goal of the project which started
on June 1%, is to develop advanced
table-top solid-state photonic sources

for a specific wavelength in the mid-IR
spectral range, as a practical, reliable

and cost-effective alternative to large-
scale free-electron lasers (FELs), for an
important application in biomedicine
(health): minimally invasive surgery. The
project is funded by the ICT (Information
and Communication Technologies) part

of the European Union's 7t Framework
Programme (DG Information Society &
Media - Photonics) with a grant of € 2.8 M.

Previous experiments have verified that the
use of mid-IR FEL at wavelengths near 6.45
um, with a focused beam penetration depth
comparable to the cell size and coupled
both into the spectral wing of the water
bending mode and the amide-ll vibrational
mode, results in tissue ablation with minimal
collateral damage and very effective ablation
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accelerator-based facilities worldwide.

Several attempts to develop non-FEL
alternatives have largely failed to meet
the necessary requirements in terms of
pulse energy and repetition rate. The

main strategy in this project will be to
exploit nonlinear optical techniques (OPO)
in combination with novel near-IR laser
pump sources (near 1 and 2 um) and new
materials (e.g. orientation patterned GaAs)
to obtain an unprecedented energy level
(10 mJ) near 6.45 um at a repetition rate
of 100 Hz (an average power of 1 W). Two
basic approaches, differing in the time
structure, will provide less than few s
(macro) pulse duration.

The project encompasses four distinct
elements:

(1) Material research;

(2) Pump laser development;

(3) OPO development; and

(4) Validation in tissue ablation experiments.
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More details on the European Project
MIRSURG and the partners involved can be
found at www.mirsurg.eu
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