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Status and Prospects of Mid-IR Pulsed-Laser Researches in Molecule-Vibration Region

for Bio-Molecule Surgery

Manabu HEYA, Yuko FUKAMI and Kunio AWAZU

Mid-infrared (IR) pulsed-lasers can selectively excite bio-molecular vibration modes, and control
and improve morphologically and functionally biological tissues. This scheme is one candidate for
a novel non-invasive bio-molecule surgery. At present many researchers have carried out theoreti-
cally and experimentally basic studies using tunable mid-IR free electron lasers (FELs). Tunable
mid-IR FELs with a high repetition rate can control simultaneously the selective excitation of a
given molecular vibration mode and the extent of thermal effect by changing the wavelength and
the pulse-train structure, respectively. In this article we describe bio-molecular vibration and
laser-tissue interactions. In addition we summarize the status and prospects of mid-IR FEL

researches.

Key words: mid-IR pulsed-lasers, non-invasive bio-molecule surgery, tunable mid-IR FEL, laser-
tissue interactions, bio-molecular vibration, thermal effect, pulse-train structure
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