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Abstract

We have studied the optical properties of three kinds of aromatic amino acids including tyrosine tryptophane and
phenylalanine using THz time domain spectroscopy between 0.2 and 1.6 THz. Comparing their absorption spectra we find that
tyrosine and tryptophane have sharp absorption peaks at 0.976THz and 1.465THz respectively while phenylalanine does not have
absorption peak in this range . This result shows the capability of THz time domain spectroscopy to distinguish different molecules.
Calculating by density functional we found that the absorption peaks are caused by the rotation and torsion of the molecules. The
average refractive indexes of these three amino acids are also obtained they are 1.507 1.526 and 1.686 respectively . This work
not only is significant for the research of molecular structure and molecular dynamics but can also provide reference for studying

other large biological molecules by THz time domain spectroscopy .

Keywords THz time domain spectroscopy —aromatic amino acid absorption spectrum molecular dynamics

PACC 3220F 8715B 8715H

* Project supported by the National Natural Science Foundation of China Grant Nos. 10390160 and 10474067 the Science and Technology Development
Foundation from the Education Commission of Beijing China Grant No. KM200410028004 and the Laboratory Open Foundation from Beijing Key Lab for

Nano-photonics and Nano-Structure.



