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Ultrafast Radiation-Free Deactivation Dynamics of Nonfluorescent Dye Phenol Blue in
Polymers (Department of Life Sciences, Ritsumeikan University) O Taketomo Tanaka, Kazuki
Hinago, Haruka Tujii, Tetuya Yamamoto, Yutaka Nagasawa

The pigment phenol blue (PhB) exhibits solvatochromism because the electric dipole
moment increases with photoexcitation. Because its molecular structure is flexible and the
absorbed light energy can be released rapidly as heat, PhB is non-fluorescent in solution due to
the ultrafast nonradiative decay. In general, when a non-fluorescent molecule is doped in a
polymer film or the molecular structure is fixed by chemical bonds, nonradiative decay is
inhibited and the molecule becomes fluorescent. However, when PhB was doped into
polymethyl methacrylate (PMMA), no fluorescence was observed. Therefore, femtosecond
transient absorption (TA) measurement was performed in this study to examine the excited
state dynamics of PhB in PMMA. Negative ground-state bleach signal was observed from 500
nm to 680 nm in the TA spectrum of PhB / PMMA and it decayed biexponentially with time
constants of 540 fs (76%) and 7.6 ps (24%). It was found that the polymer doping do not inhibit
nonradiative decay and the excited state lifetime of PhB is as short as several hundred
femtoseconds in PMMA. Subsequently, thermal equilibrium of the vibrationally hot ground
state molecules produced by the nonradiative decay occurs in several picoseconds.
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