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Optical Property of Electronically Excited Hemoglobin
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[ Abstract] Optical property of electronically excited hemoglobin was investigated by
conducting transient absorption measurement of hemoglobin in water. Electronic excitation
by UV femtosecond (fs) pulse resonant to the gamma transition induced the decrease of
absorbance in the wavelength region from 600 nm to 650 nm. Whereas, NIR fs pulse
induced the increase of absorbance in the same wavelength region. The absorbance change
remained for several ps after UV pulse irradiation, whereas the change distinguished within
several hundred fs after NIR irradiation. These results indicate that hemoglobin molecules
excited by UV multiphoton contributed to the negative absorbance change and those excited
by NIR multiphoton to the electronic excited states energetically higher than the states
reached by the UV multiphoton contributed to the positive absorbance change. In addition,
the molecular band-like sequential absorbance change was observed in the wavelength range
from 650 nm to 750 nm. The energetic difference between the bands was about 450 cm™
and the change was attributed to Fe-OH vibration.
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