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Abstract: The ultrafast dynamics of the luminescence enhancement in [Ru(dmb), (mitatp)]*" and [Ru(dmb),
(mitatp) ]?" /DNA complex has been studied by use of time-resolved luminescence spectroscopy. The transient
luminescence relaxation processes of [Ru(dmb), (mitatp) ]*" and [Ru(dmb), (mitatp) J*" /DNA complex have been
measured with comparison method. The luminescence is due to the transition between charge transfer singlet and
triplet states. The results show that after interaction with DNA, the lifetimes of fluorescence and phosphorescence of
[Ru(dmb), (mitatp) ]** complex are prolonged from 339 ns to 589 ns and from 16 us respectively, and the total
luminescence intensity is enhanced by one order of magnitude. The possible origin may be the formation of the new
energy levels of the photoexcited charge-transfer singlet and triplet states by the interaction between [ Ru(dmb),
(mitatp) ]*" and DNA resulting in the decrease of the nonradiative decay rate from the lowest excited state to the
ground state and the increase of the luminescence efficiency.
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Fig. 1 Molecular structure of [ Ru(dmb), (mitatp) |**
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Fig. 2 Steady-state emission spectra of [ Ru(dmb), (mitatp) ]**

and [ Ru(dmb); (mitatp) |** /DNA
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Fig. 3 Transient luminescence decay process (dotted line) of [ Ru(dmb), (mitatp) ]** (a) and [ Ru(dmb), (mitatp) 1** /DNA

(b). The solid lines are the fitting curves. The insets are the instrument response functions
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Fig. 4 Transient luminescence decay process (dotted line) of [ Ru(dmb), (mitatp) ]** (a) and [ Ru(dmb), (mitatp) ] /DNA

(b). The solid lines are the fiting curves. The dashed lines are the instrument response functions
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Table 1 Time constants of luminescence decay for [ Ru(dmb); (mitatp) 1*" and [ Ru(dmb), (mitatp) 1** /DNA

Time constant /ns

Time constant /us

Sample
71 A1 T2 Az T1 A1 T2 Az
[Ru(dmb); (mitatp) ]** 8.13 2.11 339.09 97. 89 0.98 98. 41 15. 88 1.59
[Ru(dmb); (mitatp) ]** /DNA  17.81 1.7 588. 77 98.2 1.94 98. 27 21.07 1.73
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Fig. 5 Energy-level structure of the ultrafast nonradiative

relaxation of [Ru(dmb); (mitatp) ** molecule
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