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We present transient resonance Raman experiments done to obtain a vibrational spectrum of the photoproduct
species associated with the∼570 nm transient absorption band observed after ultraviolet photolysis of CH2I2

in the solution phase. The experimental vibrational frequencies and their isotopic shifts are compared to
results of density functional theory calculations for the probable photoproduct species. Our results show that
both the CH2I2

+ cation andiso-CH2I-I species contribute to the transient∼570 nm absorption band. The
relative amounts of CH2I2

+ cation andiso-CH2I-I species observed depend on the power of the 532 nm
probe laser beam. We briefly discuss the qualitative properties of the visible electronic transitions of the
CH2I2

+ cation andiso-CH2I-I species.

Introduction

Polyhalomethanes such as CH2I2, CH2BrI, and CH2Br2 have
been measured in the troposphere and are thought to be
significant sources of reactive halogens in the atmosphere.1-6

The gas-phase ultraviolet-visible absorption spectra of CH2I2,
CH2BrI, and CH2Br2 have been obtained for the 215-390 nm
region, and their atmospheric photolysis rates were estimated
as a function of solar zenith angle and altitude.5 Recently, the
photolysis of CH2I2 and CH2BrI in the marine boundary layer
of the troposphere was linked to an increase in the concentrations
of iodine oxide (IO).7 Therefore, the photochemistry of poly-
halomethanes has been of increasing interest in atmospheric
chemistry. Polyhalomethanes have also been used in several
synthetic chemistry reactions such as cyclopropanation of olefins
and diiodomethylation of carbonyl compounds.8-15 For example,
the ultraviolet photolysis of CH2I2 in solutions containing olefins
produces cyclopropanated products with high sterospecific-
ity.9,10,12

Ultraviolet excitation (<5 eV) of gas-phase CH2I2 results in
direct cleavage of one C-I bond to give a CH2I radical and an
iodine atom in either the ground state (I,2P3/2) or the spin-
orbit excited state (I*,2P1/2).16-18 It is energetically possible to
form CH2 and I2 at wavelengths less than 333 nm, but this
channel is symmetry-forbidden19,20 and does not become ap-
preciable until excitation energies are>6.4 eV.21,22 Flash
photolysis experiments have demonstrated that ultraviolet
excitation of gas-phase CH2I2 results in mainly the CH2I + I
(or I*) products.17 Molecular beam studies indicate the CH2I2

ultraviolet photodissociation takes place with a time much less
than a rotational period of the parent molecule on a repulsive
potential energy surface and the CH2I photofragment gets a large
degree of internal excitation of its internal degrees of free-
dom.16,18,23Infrared emission spectroscopy experiments found
that the CH2I fragment is highly vibrationally excited.24,25The
quantum yield for formation of the I* product from the gas-
phase CH2I2 photodissociation was also measured over the
247.5-366.5 nm range of excitation wavelengths.19

While the ultraviolet gas-phase CH2I2 reactions are reasonably
well understood, the corresponding photodissociation in con-
densed phase environments leads to more complex photochem-
istry and dynamics with many conflicting reports. Ultraviolet
light, direct photoionization, and radiolysis excitation of CH2I2

in condensed phase media all form photoproducts that have
characteristic transient absorption bands∼385 and ∼570
nm.26-35 The identity of these photoproduct(s) has been assigned
to a number of different species including trapped electrons,26

the cation of CH2I2,30,32,34 and the isomer of CH2I2.28,29,35

Another assignment suggested the 385 nm absorption was due
to the CH2I2

+ cation while the 570 nm band was due to the
CH2I radical.27,31We recently used transient resonance Raman
spectroscopy experiments to directly probe the∼385 nm
transient absorption band of the product produced after ultra-
violet photolysis of CH2I2 in cyclohexane solution.36 Comparison
of the vibrational frequencies from the transient resonance
Raman experiments to those computed from density functional
theory calculations for the probable photoproduct species clearly
established that the isodiiodomethane (iso-CH2I-I) species is
mainly responsible for the characteristic∼385 nm transient
absorption band observed after condensed phase ultraviolet
photolysis of CH2I2.36 Further experiments using picosecond
time-resolved resonance Raman spectroscopy demonstrated that
the iso-CH2I-I photoproduct is formed vibrationally hot within
several picoseconds after photolysis.37 Comparison of these
vibrational spectroscopy results36,37 to results previously ob-
served in gas-phase experiments and solution phase femtosecond
transient absorption experiments indicates that solvation leads
to production of someiso-CH2I-I product via interaction of
the initially formed CH2I and I photofragments within the
solvent cage about the parent molecule.

The species responsible for the∼570 nm transient absorption
band seen after excitation of CH2I2 in condensed phase
environments is still not clear, and the CH2I2

+ cation, CH2I
radical, andiso-CH2I-I species have all been proposed in
previous studies. In this paper, we report transient resonance
Raman experiments that directly probe the∼570 nm transient
absorption band to obtain a vibrational spectrum of the
associated photoproduct species. Comparison of the experimen-
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tal vibrational frequencies and their isotopic shifts (e.g., upon
changing the CH2I2 to a CD2I2 precursor) to those predicted
from density functional theory calculations for the probable
photoproduct species indicates that both the CH2I2

+ cation and
iso-CH2I-I species contribute to the transient∼570 nm
absorption band. The CH2I2

+ cation andiso-CH2I-I species
relative contributions to the∼570 nm band depend on the power
of the excitation laser beams. We briefly discuss the qualitative
properties of the∼570 nm electronic transitions of the CH2I2

+

cation andiso-CH2I-I species.

Experimental Procedures

CH2I2 (99%), CD2I2 (99%), and spectroscopic-grade cyclo-
hexane (99.9%) were used to prepare samples varying in
concentration from 0.20 to 0.50 M for the transient resonance
Raman experiments. The apparatus and methods for the transient
resonance Raman experiments have been reported previously
so only a brief description will be given here.36,38-43 The second
and fourth harmonics of a nanosecond pulsed Nd:YAG laser
supplied the pump (266 nm) and probe (532 nm) excitation
wavelengths for the transient resonance Raman experiments.
The pump and probe laser beams were lightly focused onto a
flowing liquid stream of sample using a nearly collinear
geometry, and an optical delay of about 0 ns was used to collect
spectra. Reflective optics employing a backscattering geometry
was used to collect the Raman scattered light and image it
through a depolarizer and entrance slit of a 0.5 m spectrograph.
The grating of the spectrograph dispersed the Raman light onto
a liquid nitrogen cooled CCD detector mounted on the exit port
of the spectrograph. The signal from the CCD was acquired
for 300-600 s before being read out to an interfaced PC
computer, and about 5-10 readouts were added together to
obtain a resonance Raman spectrum. Pump-only, probe-only,
and pump-probe Raman spectra as well as a background
spectrum were collected, and the known Raman frequencies of
the cyclohexane bands were used to calibrate the wavenumber
Raman shifts of the resonance Raman spectra. The solvent and
parent CH2I2 (or CD2I2) Raman bands were removed from the
pump-probe transient spectrum by subtracting an appropriately
scaled probe only spectrum. The pump only and background
scan were also subtracted from the pump-probe spectrum.

Results and Discussion

The 266 nm pump excitation wavelength is similar to
ultraviolet excitation wavelengths used in several other
experiments,26,28-30,32-36 and the 532 nm probe excitation
wavelength is resonant with the blue region of the∼570 nm
transient absorption band observed after photolysis of diiodo-
methane in condensed-phase environments.26,28-30,32,35Figure
1 presents transient resonance Raman spectra of CH2I2 in
cyclohexane solution obtained with a higher-power (top) and a
lower-power (bottom) 532 nm probe laser. Inspection of Figure
1 shows that the higher probe power transient resonance Raman
spectrum has three large bands at 123, 488, and 575 cm-1 while
the lower probe power has bands at 115, 123-127, 246, 488,
and 575 cm-1. It is interesting that the 115 and 246 cm-1 bands
disappear in the high-power spectrum and may be due to a
second photoproduct species. To better characterize these Raman
bands, we have also acquired similar spectra using CD2I2 and
examined the isotopic shifts of the transient bands. Figure 2
displays transient resonance Raman spectra of CD2I2 in cyclo-
hexane solution obtained with high-power (top) and low-power
(bottom) 532 nm probe laser. Examination of Figure 2 shows
that the high-power spectrum has characteristic Raman bands

at 123, 464, and 545 cm-1 while the low-power spectrum has
characteristic bands at 113, 122, 127, 213, 233, 246, 463, and
543 cm-1. The 113, 213, 233, and 246 cm-1 bands disappear,
and the 127 cm-1 band is noticeably weaker in the high-power
spectrum. Comparison of the transient Raman spectra in Figures
1 and 2 suggests that one species is present in the high-power
spectra while two species are present in the low-power spectra.

To help identify the photoproduct species, it is useful to
compare the experimental vibrational frequencies to those
predicted for probable photoproduct species. We have previously
done density functional theory computations to estimate the
optimized geometries and vibrational frequencies for the most
likely photoproduct species formed after photolysis of CH2I2

in condensed phases (CH2I, CH2I2
+, andiso-CH2I-I).36 Table

1 lists the vibrational frequencies predicted from the B3LYP

Figure 1. Transient resonance Raman spectra of the CH2I2 photo-
product in cyclohexane solution obtained using 266 nm pump and 532
nm probe excitation wavelengths. The top spectrum was obtained using
a 532 nm probe laser energy of about 1.1 mJ/pulse. The bottom
spectrum was obtained using a 532 nm probe laser energy of about
0.3 mJ/pulse. The asterisks mark solvent subtraction artifacts. The
Raman shifts for the fundamental bands in the spectra are listed in
Table 1. The assignments of the Raman bands are discussed in the
Results and Discussion section.

Figure 2. Transient resonance Raman spectra of the CD2I2 photo-
product in cyclohexane solution obtained using 266 nm pump and 532
nm probe excitation wavelengths. The top spectrum was obtained using
a 532 nm probe laser energy of about 1.1 mJ/pulse. The bottom
spectrum was obtained using a 532 nm probe laser energy of about
0.3 mJ/pulse. The asterisks mark solvent subtraction artifacts. The
Raman shifts for the fundamental bands in the spectra are listed in
Table 1. The assignments of the Raman bands are discussed in the
Results and Discussion section.
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calculations for the CH2I, CH2I2
+, andiso-CH2I-I species and

compares them to experimental frequencies from previous 416
nm transient resonance Raman spectra36 and infrared spectra28,29

and our 532 nm transient resonance Raman spectra shown in
Figures 1 and 2. The values in parentheses are those for the
deuterated species, and the values in brackets are the isotopic
frequency shifts (in cm-1) found upon going from the fully
protonated species to the fully deuterated species.

We shall first focus on the identity of the first species present
in both the high- and low-power spectra. This species has Raman
bands at 123, 488, and 575 cm-1 using the CH2I2 precursor
that change to 122, 463, and 543 cm-1 using the CD2I2 precursor
with isotopic shifts of about-1, -25, and -32 cm-1,
respectively. These experimental vibrational frequencies and
isotopic shifts display reasonably good agreement with those
predicted for the CH2I2

+ cation species but not the CH2I radical
or theiso-CH2I-I species. For example, the CH2I radical does
not have two fundamental bands in the 400-600 cm-1 region,
while the photoproduct species has fundamentals at 488 and
575 cm-1. The 575 cm-1 experimental band does not correspond
to an iso-CH2I-I vibrational mode, and the isotopic shifts for
the 575 and 488 cm-1 bands to 543 and 463 cm-1 (shifts of
-32 cm-1 and-25 cm-1 respectively) do not agree with any
of the iso-CH2I-I modes in the 400-600 cm-1 region. The
observed vibrational bands are assigned to the CH2I2

+ cation
species as follows: the nominal C-I symmetric stretch (ν3) is
assigned to the 575 cm-1 experimental band, the nominal ICI
bend (ν4) is assigned to the 123 cm-1 experimental band, and
the CI asymmetric stretch (ν9) is assigned to the 488 cm-1

experimental band.

The second species present in the low-power probe spectra
appears to have bands at 113 and 246 cm-1 in the transient
spectrum after photolysis of CH2I2. The 246 cm-1 band can be
either a fundamental or an overtone of the intense∼123-127
cm-1 fundamental band in the transient Raman spectra of Figure
1. The low-power CD2I2 transient resonance Raman spectrum
displays several bands at 113, 213, 233, and 246 cm-1 that are
not present in the high-power probe transient resonance Raman
spectrum. In addition, the∼123-127 cm-1 band in the low-
power probe transient resonance Raman spectra in Figures 1
and 2 appears somewhat more intense relative to the 488 cm-1

band of the CH2I2
+ cation species. This suggests the second

photoproduct species may also have a low-frequency mode in
the 123-127 cm-1 region. If this is the case, then the second
photoproduct species has two low-frequency modes at 113 and
∼123-127 cm-1, respectively. The 246 cm-1 mode in Figure
1 (bottom) could be assigned to the overtone of the intense
∼123-127 cm-1 fundamental. The 213, 233, and 246 cm-1

modes in Figure 2 could then be assigned to the overtone of
the 113 cm-1 band, the combination band of 113 and∼123-
127 cm-1 fundamentals, and the overtone of the∼123-127
cm-1 fundamental, respectively. Of the three probable photo-
product species (CH2I2

+, CH2I, and iso-CH2I-I), only iso-
CH2I-I has two low-frequency modes below 200 cm-1 (see
Table 1). These two low-frequency modes whose fundamentals
are observed at 115 cm-1 (113 cm-1 for fully deuterated species)
and ∼127 cm-1 have overtones and combination bands that
could account for the experimental Raman bands observed at
213, 233, and 246 cm-1 in the low-power probe CD2I2 transient
Raman spectrum (bottom of Figure 2). We therefore assigniso-

TABLE 1: Comparison of the Experimental Vibrational Frequencies (in cm-1) Found from the 532 nm Transient Resonance
Raman Spectra (This Work), the 416 nm Transient Resonance Raman Spectra (Ref 36) and Infrared Absorption Spectra (Refs
18 and 19) to the Calculated B3LYP Density Functional Theory Vibrational Frequenciesa

vibrational mode
B3LYP/Sadlej
TZVP (ref 36)

B3LYP/DZVP-I,
TZVP-C,H (ref 36)

416 nm resonance
Raman (ref 36)

532 nm resonance
Raman (this work)

infrared absorption
(refs 18 and 19)

CH2I-I (CD2I-I)
A′ ν1, CH2 sym. str. 3131 (2260) [-871] 3174 (2289) [-885] - 3028 (2213) [-815]

ν2, CH2 scissor 1340 (1011) [-329] 1384 (1037) [-347] - 1373 (1041-1033)
[-332 or-340]

ν3, C-I stretch 755 (645) [-110] 733 (661) [-72] 701 (640) [-61] 714/705 (645)
[-69 or-60]

ν4, CH2 wag 619 (476) [-143] 599 (460) [-139] 619 (496) [-123] 622-611 (498-486)
[-136 to-113]

ν5, I-I stretch 128 (128) [0] 127 (126) [-1] 128 (128) [0] 127 (127) [0] -
ν6, C-I-I bend 99 (93) [-6] 97 (92) [-5] sh (∼110) 115 (113) [-2] -

A′′ ν7, CH2 asym. str. 3281 (2451) [-830] 3326 (2486) [-840] - 3151 (2378) [-773]
ν8, CH2 rock 865 (697) [-168] 888 (681) [-207] - -
ν9, CH2 twist 447 (318) [-129] 441 (314) [-127] 487 ? (352 ?) [-135] -

CH2I2
+

A1 ν1, CH sym. str. 3103 (2246) [-857] 3162 (2271) [-891]
ν2, CH2 def. 1365 (1003) [-362] 1414 (1031) [-383]
ν3, CI sym. Str. 551 (522) [-29] 537 (511) [-26] 575 (543) [-32]
ν4, ICI bend 114 (114) [0] 113 (113) [0] 123 (122) [-1]

B1 ν5, CH asym. str. 3220 (2401) [-819] 3286 (2431) [-855]
ν6, CH2 rock 755 (576) [-179] 784 (597) [-187]

A2 ν7, CH2 twist 983 (696) [-287] 1003 (709) [-294]
B2 ν8, CH2 wag 1080 (813) [-267] 1120 (838) [-282]

ν9, CI asym. str. 517 (490) [-27] 503 (480) [-23] 488 (463) [-25]

CH2I
A1 ν1, CH sym. str. 3126 (2252) [-874] 3174 (2285) [-889]

ν2, CH2 def. 1309 (974) [-335] 1353 (1006) [-347]
ν3, C-I stretch 614 (576) [-38] 609 (573) [-36]

B1 ν4, CH2 wag 234 (180) [-54] 166 (129) [-37]
B2 ν5, CH asym. str. 3288 (2457) [-831] 3335 (2494) [-841]

ν6, CH2 rock 832 (619) [-213] 855 (635) [-220]

a The corresponding vibrational frequencies for deutratediso-diiodomethane are given in parentheses. The isotopic shift of the vibrational frequency
upon deuteration is given in brackets. str.) stretch; sym.) symmetric; asym.) asymmetric; def.) deformation; sh) shoulder.
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CH2I-I to the second photoproduct species observed using low-
power probe laser excitation. The band in the 123-127 cm-1

region is assigned to the fundamental of the nominal I-I stretch
mode (ν5), and the 115 cm-1 band is assigned to the fundamental
of the nominal C-I-I bend mode (ν6) of the iso-CH2I-I
species.

Figure 3 compares 532 nm probe transient resonance Raman
difference spectra (low-power-high-power spectra shown in
Figures 1 and 2) to spectra previously obtained with 416 nm
excitation (resonant with the∼385 nm transient absorption band)
and assigned to theiso-CH2I-I species.36 Inspection of Figure
3 reveals that the predominant progression for theiso-CH2I-I
species in the 416 nm transient resonance Raman spectra is the
nν5 nominal I-I stretch progression and its combination bands
with the nominal C-I-I bend mode (ν6). Upon going from the
iso-CH2I-I species to theiso-CD2I-I species, theν6 mode and
its combination bands with the nominal I-I stretch mode (ν5)
become more apparent in the 416 nm transient resonance Raman
spectra.36 This behavior is very similar to that observed for the
second photoproduct species in the 532 nm transient resonance
Raman difference spectra (upon going from CH2I2 to CD2I2

precursor) in Figure 3 and consistent with our assignment of
the second photoproduct species toiso-CH2I-I.

Why do the resonance Raman bands associated with theiso-
CH2I-I species disappear when a high-power probe 532 nm
laser excitation is used (see Figures 1 and 2)? Maier and co-
workers noted that further ultraviolet or visible excitation of
the transient absorption bands formed after ultraviolet photolysis
of CH2I2 in low-temperature matrixes leads to almost quantita-
tive reformation of the parent diiodomethane (CH2I2) mol-
ecule.28,29 This is similar to what we observed for the disap-
pearance of theiso-CH2I-I Raman bands as the 532 nm probe

laser power is increased. Theiso-CH2I-I species is prone to
undergo a secondary photochemical reaction, and it is likely
that the very weak I-I bond in iso-CH2I-I photodissociates to
give CH2I and I fragments that can recombine to reform the
parent CH2I2 molecule in significant amounts. This would be
consistent with the relative intensity pattern of theiso-CH2I-I
transient resonance Raman bands which have most of their
intensity in the I-I stretch overtone progression (nν5) and its
combination bands with other Franck-Condon active modes.
The relative resonance Raman intensity pattern for theiso-
CH2I-I spectra shown in Figure 3 is very similar to resonance
Raman spectra of alkyl iodides and dihalomethanes associated
with A-band electronic transitions known to lead to direct C-I
bond photodissociation have most of their intensity in the
nominal C-I stretch overtone progression and its combination
bands with other Franck-Condon active modes.44-59 The large
intensity in the overtones of the I-I stretch iniso-CH2I-I and
the C-I stretch overtones in the alkyl iodides and dihalom-
ethanes indicates a very large change in the bond length and
bond order in these modes consistent with their direct photo-
dissociation. In contrast, the resonance Raman spectra for the
CH2I2

+ cation in Figures 1 and 2 display very little intensity in
their overtones or combination bands. This indicates that the
excited state of the CH2I2

+ cation does not experience much
change in the bond lengths or bond order of the nominal C-I
symmetric stretch, the nominal ICI bend, and the CI asymmetric
stretch modes. Thus, further excitation ofiso-CH2I-I with 532
nm light appears to result in photodissociation of the I-I bond,
while similar excitation of the CH2I2

+ cation does not photo-
dissociate the stronger C-I bond. This is consistent with the
probe power dependence of the 532 nm transient resonance
Raman spectra shown in Figures 1 and 2.

The C-I bond in the CH2I2
+ cation is somewhat stronger

(575 cm-1) than those in typical alkyl iodides (480-530 cm-1)
which require at least near-ultraviolet excitation to photodis-
sociate the C-I bond. Therefore, one would expect that 532
nm light would not have enough energy to dissociate the C-I
bond of the CH2I2

+ cation. The I-I bond in iso-CH2I-I is
weaker (127 cm-1) compared to an iodine bond (∼210 cm-1)
which can be photodisociated by 532 nm excitation.60-76 Thus,
one would reasonably expect the I-I bond to photodissociate
upon 532 nm excitation of the I-I chromophore in theiso-
CH2I-I species. The probe power dependence of the 532 nm
transient resonance Raman spectra shown in Figures 1 and 2,
and the relative resonance Raman intensity patterns of the
CH2I2

+ cation andiso-CH2I-I species are consistent with the
preceding expectations.

Our present results indicate that ultraviolet excitation of CH2I2

in liquids using a moderately focused laser beam leads to
formation of iso-CH2I-I species (via solvent-induced recom-
bination of the CH2I and I fragments)35-37 and some CH2I2

+

cation species (likely via two-photon ionization). The branching
ratio for these two channels probably depends noticeably on
the type of excitation of CH2I2 in condensed-phase environ-
ments. For example, pulse radiolysis may be expected to produce
more photoionization relative to fragmentation, while low-power
ultraviolet excitation may be expected to produce more frag-
mentation compared to photoionization. The∼570 nm transient
absorption band has noticeable contributions from both CH2I2

+

cation andiso-CH2I-I species, while the∼385 nm transient
absorption band appears to be mainly associated with theiso-
CH2I-I species.36,37 If more CH2I2

+ cation species are formed
relative to theiso-CH2I-I species, one could reasonably expect
that the∼570 nm absorption band may increase in intensity

Figure 3. Transient resonance Raman spectra of the CH2I2 (top) and
CD2I2 (bottom) photoproducts in cyclohexane solution obtained using
309 nm pump and 416 nm probe wavelengths (left) and using 266 nm
pump and 532 nm probe excitation wavelengths (right). The top and
bottom right spectra (using a 532 nm probe laser) were obtained by
subtracting an appropriately scaled high-power spectrum from a low-
power spectrum (shown in Figures 1 and 2 for excitation of CH2I2 and
CD2I2 respectively) to remove the bands due to the cation species. The
asterisks mark solvent subtraction artifacts. The Raman shifts for the
fundamental bands in the spectra are listed in Table 1. The assignments
of the Raman bands are discussed in the Results and Discussion section.
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relative to the∼385 nm transient absorption band. There is some
evidence in the literature that this may indeed be the case.
Ultraviolet excitation of CH2I2 leads to formation of the
ultraviolet and visible transient absorption bands with an
intensity ratio of about 5.6 to 1 (see Figure 2 of ref 28).
However, pulsed radiolysis leads to formation of these two bands
with an intensity ratio of about 3:1 (see Figure 7 of ref 32).
This apparent increase in the visible transient absorption band
intensity relative to the ultraviolet transient absorption band
using pulsed radiolysis compared to low-power ultraviolet
excitation is consistent with the hypothesis that pulse radiolysis
results in more photoionization compared to fragmentation
relative to low-power ultraviolet excitation. However, more work
is needed to elucidate why the ultraviolet and visible transient
absorption bands intensity changes as a function of type of
excitation. At this time, it is not clear what the branching ratios
and quantum yields are for formation of theiso-CH2I-I, CH2I,
and CH2I2

+ cation photoproducts as the type of excitation is
changed, the excitation energy is changed, and the solvent
environment is changed. More experimental and theoretical work
is needed to address these issues. Our present work indicates
that time-resolved resonance Raman spectroscopy can conve-
niently be used to clearly distinguish the relative contributions
of theiso-CH2I-I and CH2I2

+ cation photoproducts to the∼570
nm transient absorption band. The resonance Raman experi-
ments requires the use of a focused laser beam. An experimental
difficulty in obtaining an excitation profile is the need to account
for any changes in the photon flux in the sample area of
excitation as the probe wavelength is varied (due to changes in
index of refraction, pulse to pulse variations, power drift, and/
or sample degradation). Similarly, investigation of solvent effects
on the branching ratio between formation of theiso-CH2I-I
and CH2I2

+ cation species would also require some knowledge
of how the intensity and band-shape of the transient absorption
changes as a function of solvent. We plan to explore solvent
effects and possibly some wavelength-dependent behavior in
the future.
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