
measurements were performed at ambient temperature in
thoroughly deoxygenated spectroscopic grade solvents.

Nanosecond transient absorption spectrometry

Nanosecond transient absorption spectra were collected on a
Proteus spectrometer (Ultrafast Systems) equipped with a
150 W Xe arc lamp (Newport), a Chromex monochromator
(Bruker Optics) equipped with two di�raction gratings blazed
for visible and near-IR dispersion, respectively, and Si or
InGaAs photodiode detectors (DET 10A and DET 10C,
Thorlabs) optically coupled to the exit slit of the mono-
chromator. The dispersion constant for both gratings is
5 nm mm� 1. Excitation at 355 or 475 nm with a power of
2.0…2.5 mJ per pulse from a computer-controlled Nd:YAG
laser/OPO system from Opotek (Vibrant LD 355 II) operating
at 10 Hz was directed to the sample with an optical absorbance
of 0.4 at the excitation wavelength. The data consisting of a
128-shot average were analyzed by Origin 8.0 software and
di�erence spectra at select delay times are presented.

Transient dc photoconductivity

All TDCP measurements were performed with instrumentation
described previously.8,12 Brie”y, a 1000 V potential was
applied across a 0.30 mm gap between two electrodes. The
samples were excited at 355 nm with the third harmonic of a
Quantel Brilliant Nd:YAG laser (10 Hz). The 355 nm laser
beam was expanded so that only the center part of the beam
was sent through a 0.25 mm� 10 mm slit. The pulse width was
measured to beB 5 ns at half maximum with a 25 G Hz Si
photodiode (ET-2000 from Electro-optics technology, Inc.).
Typical absorbed laser energies wereca. 3…10mJ per pulse.
Solution optical densities were between 0.4 and 1.2 at 355 nm.
Solutions were deoxygenated before excitation. Reported
values are averages from 2 to 4 repeated data sets. A typical
data set comprised 10 to 20 measurements, each with an
average of 256 shots. The RC time constant used was 1.0 ns
via “ts of experimental TDCP measurements of 4-dimethylamino-
4-nitrostilbene (DMANS) in toluene as a standard, according
to previously published work.7a Analysis of the TDCP signal
was aided by a “tting program kindly provided by Prof. Sergei
Smirnov from NMSU. t r of the studied molecules was found
to be 0.3 � 0.1 ns.

Results and discussion

Transient absorption of excited states with mixed con“gurations

The emission corrected nanosecond transient absorption (TA)
di�erence spectra of all three chromophores at select delay
times are presented in Fig. 1. The di�erence spectrum of3
(Fig. 1A), which serves as the3IL model chromophore, is
characterized by ground-state bleaching near 350 nm and an
intense excited-state absorption between 600 and 610 nm.
Importantly, the di�erence spectrum is not signi“cantly
a�ected by solvent polarity as demonstrated by the overlaid
spectra measured in neat dichloromethane and benzene
solutions. This is consistent with our previous study where

this chromophore exhibits a lowest 3IL excited state.3a

In contrast, the di�erence spectrum of2 (Fig. 1C) which serves
as our 3CT model chromophore is signi“cantly a�ected by
solvent polarity. Here, the ground-state bleach, which is
overlapped with the excited-state absorptions,red-shifts from
415 to 430 nm with decreasing solvent polarity (CH2Cl2 to
benzene solution). However, the excited-state absorption
centered at B 645 nm in CH2Cl2 actually blue-shifts
to B 625 nm in benzene. Assuming that the CT transitions
in both instances terminate on a similar electronic state, the
observed energy di�erence is consistent with a net decrease of
the 3CT excited-state energy in the lower polarity solvent.

In an e�ort to understand further the solvent dependence
of the lowest energy excited state of1, we plotted the
excited-state absorption di�erence spectrum in three disparate
solvents (Fig. 1B). The spectrum in dichloromethane agrees
remarkably well with that of 3 in dichloromethane. The
spectrum is characterized by ground-state bleaching near
350 nm and intense excited-state absorption centered near
600 nm. Consequently, the excited state is assigned as3IL in
dichloromethane, in agreement with our previous studies of
steady-state emission and excited-state lifetimes.3a

Upon decreasing the solvent polarity (from CH2Cl2 to
benzene), the intense excited-state absorptionred-shifts in
energy from 600 to 630 nm. Note that if the nature of the
excited state had remained3IL, no signi“cant shift in energy
would have been observed (see Fig. 1A). The excited-state
absorption maximum doesnot correlate to the 3CT excited-
state absorption observed in benzene (see Fig. 1C), nor
does the di�erence spectrum resemble a linear combination
of 3IL and 3CT spectra. (A linear combination would be
expected for two chromophores exhibiting an excited-state
equilibrium.) Hence, the most reasonable assignment of the
di�erence spectra in chromophore 1 is a con“gurationally
mixed triplet excited state in agreement with our previous
observations.

Fig. 1 Transient absorption di�erence spectra (� 10 nm) of
Pt(P2)(PE3)2 measured at 1ms (A), Pt(tBu2bpy)(PE3)2 at 1 ms (B),
and [Pt(tBu2bpy)(PE1)2] at 0.1 ms (C) after a B 7 ns laser pulse. The
solvent compositions are indicated in each panel. In panel B, the
di�erence spectra have been normalized for comparison. The di�er-
ence spectra in panels A and B were collected following 355 nm (2.5 mJ
per pulse) excitation whereas the di�erence spectra in panel C were
collected after 475 nm (2.0 mJ per pulse) excitation.
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