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ABSTRACT

The photophysical properties of Anthrylacrylic ester were investigated in various solvents using steady-state and time-
resolved fluorescence techniques. The dual fluorescence was observed in various solvents of different polarity functions.
The emission bands observed are around 400 nm (band I) and 480 nm (band II) for 350 nm and 390 nm excitation at
low concentrations (10 mol-dm °) but at higher concentrations (10 mol-dm ) only the emission (band II) at 480 nm
alone was observed. The emission band observed around 400 nm shifts from 390 nm to 420 nm (shift 30 nm) when the
excitation wavelength was varied from 300 nm to 380 nm and the emission band at 480 nm shifts from 430 nm to 510 nm
(shift 80 nm) for the change of excitation wavelength from 380 nm to 400 nm. However, both emissions were observed
for 380 nm excitation at lower concentrations. Solvatochromic shifts of electronic absorption and fluorescence emis-
sions (band I & II) as a function of polarity functions were analyzed and the changes in dipole moment of the molecule
was estimated (Au = 3.36 D & 5.98 D). Fluorescence decays monitored over each emission maxima showed bi-expo-
nential behavior, and yielded two lifetime components respectively in the range 0.97 - 7.1 ns (at A, = 400 nm) and 0.34
- 7.23 ns (at Aoy, = 480 nm). Based on the steady-state and time-resolved emission measurements emission band I (400 nm)
and emission band II (480 nm) are respectively assigned as due to locally excited state (Trans-forms) and due to isomers

(Cis-form).
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1. Introduction

Photophysical processes involved in the excited state,
Intra/Inter-Molecular Charge (ICT) transfer reaction is an
interesting area for many researchers in the field of
chemical physics and physical chemistry. For the last few
decades both experimental and theoretical studies started
from the dual fluorescence of the 4-N, N-dimethyl amino
benzonitrile (DMABN) and ascribed to Intramolecular
Charge Transfer (ICT) process [1]. Later on several re-
searchers designed new molecules and studied the possi-
bility of photoinduced ICT reactions [2-10]. Subit kumar
Saha et al. have reported excited state isomerizations,
effect of viscosity and temperature dependent torsional
relaxation on TICT fluorescence of trans-2[4-(dime-
thylamino) styryl] benzothiazole [2]. Amrita Chakraborty
et al. have reported photophysical properties of Trans-3-
(4-monomethylamino-phenyl)-acrylonitrile and discussed
about the Twisted Intramolecular Charge Transfer
(TICT), process [3]. Rupashree Balia Singh and others
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have reported spectroscopic and theoretical evidence for
the photoinduced twisted intramolecular charge transfer
state formation in N, N-dimethylaminonaphthyl-(acrylo)-
nitrile and compared experimental results with the dif-
ferent theoretical models [4]. The three different theore-
tical models used to explain the observed anomlous emis-
sion of the molecules are the Twisted Intramolecular
Charge Transfer (TICT), Planarized Intramolecular Charge
Transfer (PICT) and hybridized intramolecular charge
transfer process [5-10]. V. Raj Gopal et al. have reported
results on wavelength dependent Trans to Cis and quan-
tum chain isomerizations of Anthrylethylene derivatives
[11]. But they studied wavelength dependent Trans to Cis
photostationary composition by preferential light absorp-
tion and excitation of the Trans-isomer at longer wave-
length only. This is only a qualitative description of the
Trans-Cis photoisomerization of the Anthrylethylene deri-
vatives but it is necessary to study the kinetics of photoi-
somerization and formation of photostationary state in terms
of time-resolved fluorescence studies.

In the present work, ground and excited state proper-
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ties of Anthrylacrylic ester were investigated to explore
its photophysical properties in various conditions using
steady-state absorption and time-resolved fluorescence
measurements. The ground and excited state geometric
isomers (i.e., structural change of Trans to Cis forms) of
this molecule is shown in Figure 1. Orientation of the es-
ter group with respect to double bond is different, it can
be S-Cis or it can be S-Trans. Cis-Trans isomers are due
to rotation around double bond. The energy difference
between Cis and Trans-isomers is much higher at room
temperature and only the more stable Trans isomers pre-
dominate. If dynamic equilibrium between Trans and Cis-
isomers is of prime importance in describing the photo-
physical behaviour of Anthrylacrylic ester, this should be
reflected in the decay parameters. Such studies were not
reported in previous work and we have thus performed
the experiments in various solvents to confirm the kinetic
behaviour of Anthrylacrylic ester in various conditions.
Fluorescence decays monitored over each emission maxima
showed bi-exponential behavior, and yielded two lifetime
components and are in favor of the existence of different
isomers having two excited electronic sates. Bi-expo-
nential behavior might also be interpreted in terms of ag-
gregates, S, emission twisted intramolecular charge trans-
fer states or even the presence of an impurity but the de-
tailed study on this molecule as a function of concentra-
tion and excitation energy supports the conversion of
Trans into Cis form of the molecule. Anthrylacrylic ester
exhibits dual emissions as a function of concentration and
excitation energy. The high-energy emission is assigned
due to locally excited state or Franck-Condon state (Trans-
isomer) and the lower energy emission due to charge
transfer state/Cis-isomer.

2. Experimental

Anthrylacrylic ester was obtained from Indian Institute of
Chemical Technology, (IICT) Hyderabad [11], and was
used without further purification. All solvents were of
spectroscopic grade (Fluka) and were used as received.
The purity of the solvents was checked before use by
HPLC-MS method [12]. The absorption spectra in vari-
ous solutions at 1 x 10~ mol-dm™ were recorded using
Hitachi Model U-3010/U-3310 spectrophotometer and
fluorescence measurements were recorded using Hitachi
model F-7000 fluorescence spectrophotometer. Time-
resolved fluorescence measurements were carried out
using a picosecond operated time-correlated single pho-
ton counting unit, which is described elsewhere [13]. In
the present work, 373 nm (Nano LED, 1.2 ns, 1 MHz)
was used as the excitation light source and a TBX4 de
tection module (IBH) coupled with a special Hamamatsu
PMT was used for fluorescence detection. For the present
set up, the instrument response was ~1.2 ns (~240 ps) at
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Figure 1. (a) Ground state conformers at room temperature
(at very low energy) [Orientation of the carbonyl group
with respect to double bond is different, it can be S-Cis or it
can be S-Trans]; (b) Excited state geometric isomers (Cis-
Trans isomers are due to rotation around double bond. This
energy difference is much higher at room temperature only
the more stable Trans isomers predominates).

Full Width at Half Maxima (FWHM). Fluorescence de-
cays were recorded with a vertically polarized excitation
beam and fluorescence was collected at magic angle
54.7° and was analyzed by a deconvolution method at room
temperature.

3. Results and Discussion

3.1. Steady State Absorption and Fluorescence
Excitation Studies

Figure 2 shows the electronic absorption spectrum of
Anthrylacrylic ester in various solvents of different po-
larity functions at low concentration (1 x 107 mol-dm™).
The peak positions of the absorption spectrum in all sol-
vents are around 384 - 386 nm and not much change in
the absorption spectrum were observed by change of sol-
vent polarity. However in case of methanol and toluene
solutions the absorption maxima are located around 382
nm and 388 nm. But no change in absorption band is ob-
served except little broadening of the spectra as a func-
tion of concentration (1 x 107 to 1 x 10 mol-dm) (not
shown in Figure 2) in all solvents used.

The fluorescence excitation maxima for emissions 400
nm and 480 nm recorded at low concentration (at 1 x
10~° mol-dm™) in almost all solvents located respectively
in the regions 345 nm and 385 nm indicates the existence
of two independent absorbing species (Figure 3). Com-
parison of steady-state absorption with the fluorescence
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Figure 2. Absorption spectra of Anthrylacrylic ester at 1 x
10~° mol-dm™ in (1) Acetonitrile; (2) n. Propanol; (3) Buta-
nol; (4) Tetrahydrofuran; (5) Methanol; (6) Toluene; (7) Dio-
xane; (8) Benzene; (9) Cyclohexane.
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Figure 3. Excitation spectra of Anthrylacrylic ester in Cy-
clohexane at concentration 1 x 10~ mol-dm= for Aem 400
nm (e e e @ ) and 480 nm (: ).

excitation (not shown) in all solvents as a function of
concentration inferred the existence of different iso-mers/
conformers.

3.2. Fluorescence Emission Studies

The dual emission of the dye was observed at low con-
centration (1 x 10 mol-dm™) in all solvents used. Thus
in order to understand the existence of dual emissions of
the dye in different solutions the effect of concentration
and excitation wavelength has been investigated and the
result shows concentration and excitation wavelength
dependence. The dramatic change in fluorescence beha-
vior was observed along with the increase in the Stoke’s
shift as a function of polarity of the solvents. At low
concentration (1 x 10~ mol-dm™) the dye exhibits two
emission bands in all solvents with their peak positions
ranging from 390 - 420 nm (I band) and 430 - 510 nm (II
band) for A, 350 nm and 400 nm (Figures 4 and 5).

The intensity contribution of the emission band I and
band II are respectively (94% - 92%) and (6% - 8 %).
The peak positions of emission bands are solvent de-
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pendent and are red shifted with increasing polarity of
the solvent, indicating the increased basicity of the solute
in the excited state. The emission band II shifts more
towards (red shift) higher wavelength region (436 - 500
nm) as compared to the emission band I (390 - 430 nm)
due to the change of solvent from non-polar to polar and
moreover, Anthrylacrylic ester is highly fluorescent in
non-polar solvent as compared to polar solvent. Intensity
of shorter wavelength emission band around 400 nm (I
band) goes on decreases and merges with the second
emission band around 480 nm (band II) in all solvents as
the concentration of the dye is increased from 1 x 10~ to
1 x 10 mol-dm . The emission maxima observed above
450 nm at higher concentrations (1 x 10~ mol-dm™) is
assigned to the charge transfer state and the emission
maxima observed around ~400 nm at lower concentra-
tions (10°° mol-dm™) is assigned to the locally excited
state or Franck Condon state. Concentration dependent
fluorescence emission spectra of Anthrylacrylic ester in
benzene solutions are shown in Figures 4 and 5 respec-
tively for Ae, 350 nm and 390 nm.
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Figure 4. Emission spectra of Anthrylacrylic ester in Ben-
zene as a function of concentration 1x107%(— - — - — ), 1x107°
(=), 1x 10 (seses) and 1 x 107 (x x x x x) [mol-dm™] for
Aex =350 nm.
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Figure 5. Emission spectra of Anthrylacrylic ester in Ben-
zene as a function of concentration 1 x 10°% (—-—- — ), 1 %
105(---),1x10%(®eeee)and1x 10> (x X X X X)
(mol-dm™) for 4., = 400 nm.
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With the increase of concentration from 1 x 107 to 1 x
107 mol-dm™, there is a continuous shift of emission
maxima towards higher wavelength region (red shift)
both in polar and non-polar solvents (for both A.x 350 nm
and 390 nm) which reveals that the longer wavelength
band is associated with isomers/charge transfer state. The
emission spectra recorded as a function of excitation
wavelength ranging from 300 nm to 370 nm in various
concentrations shows that the peak position of the emis-
sion band I (390 - 420 nm) was slightly red shifted (Fig-
ure 6). However, fluorescence emission for excitation
wavelength 390 nm and above the longer wavelength
band II (430 - 510 nm) alone was observed. But at lower
concentrations both the emissions (band I and band II)
were observed for 380 nm excitation. This finding clearly
indicates that two emissions are originated through dif-
ferent emitting species. At lower concentration (1 x 10°
mol-dm™) the fluorescence emission bands observed
around 400 nm (I band) and 480 nm (II band) in non-
polar and polar solvents at excitation wavelength about
380 nm was assigned as Trans (52%) and Cis (48%)
photoisomerization. However, at the excitation wave-
length 390 nm and above leads to enhanced accumula-
tion of Cis-isomer to over 94% from Trans isomer (6%)
and hence our experimental results are in agreement with
the earlier researchers [11]. Consequently at higher con-
centrations (1 x 10~ mol-dm™) the conversion of Trans
to Cis photoisomerizations are respectively 6% and 94%
(I band and II band). At lower concentrations the band at
shorter wavelength region (band I) is found to be pre-
dominant over the band at higher wavelength region
(band II). With increase of concentration there is a con-
tinuous shift of emission band II towards red region with
increase in intensity (~94%) while there is a little shift of
fluorescence emission band I towards the red region with
suppressed intensity (~6%) reveals the charge transfer
character of the state. This phenomenon has been ob-
served in all polar and non-polar solvents. Thus, fluores-
cence characteristics of Anthrylacrylic ester studied as a
function of concentration and excitation wavelength re-
veals the existence of two emitting species. In addition
the experimental results may also be explained in terms
of the possible resonance structure of the molecules as
shown in Figures 1(a) and 1(b). Figure 1(a) shows the
ground-state conformers; at room temperature the orient-
tation of the ester group with respect to double bond is
different , it can be S-Cis or it can be S-Trans. Figure
1(b) shows excited state geometric isomers; Cis-Trans
isomers are due to rotation around double bond.

It is evident from experimental observation that the
energy difference between Cis-Trans isomers is much
higher at room temperature therefore more stable Trans
isomers predominates. However, at very low concentra-
tion and at excitation wavelength around 385 nm the
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Figure 6. Emission spectra of Anthrylacrylic ester in Ace-

tonitrile as a function of excitation wavelength at 1 x 107°

mol-dm™ (1) 320 nm (— - — - — )5 (2) 340 nm (- —-); (3) 360

nm (--+--); (4) 380 nm (— - — -- —) and (5) 400 nm (— - —).

S-Cis form and S-Trans forms of the molecule are in
equilibrium. Based on these observations, the fluores-
cence band observed at longer wavelength region (band
II) is assigned to isomers/charge transfer state (in par-
ticular Cis-isomers). However, the possibility of the oc-
currence of fluorescence emission band towards longer
wavelength side due to excimers/dimers, is less probable
because in which case there should be a regular increase
in intensity of higher wavelength emission band while
the intensity of the lower wavelength emission band
should decrease with increasing concentrations [12,14].

3.3. Solvatochromic Measurements

The electronic absorption and fluorescence emission
characteristics of Anthrylacrylic ester in various solvents
of different polarity functions were investigated in order
to study the role of polarity in modifying both ground
and excited states of the molecule and the changes in
dipole moment of the molecule were estimated by using
Lippert-Mataga’s relation [15-20].

A7 =(7,-7,)=2F (4, - ,) [hea® (1)

where Vv, and v, are the absorption and fluorescence
emission maxima wave numbers in cm ', Ug and p, are
the ground and excited state dipole moments.,

e-1 n’-1

Flen)=| oot

26+1 2n” +1
where ¢ and n are respectively dielectric constant and
refractive index of the solvents and were taken from

literature [21]. The value of the solute cavity radius a,
was calculated by using the Suppan relation [22].

a=(3M/4n5N)" ®)

where o is the density of solute molecule, M the
molecular weight of the solute and N is the Avogadro’s
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number. Using Equation (2) the cavity radius a, estimat-
ed for Anthrylacrylic ester were found to be 3.714°. The
solute-solvent properties and solvent shift data are col-
lected in Tables 1 and 2.

Figures 7(a) and 7(b) shows the plot of Stoke’s shift
(in-cm™) versus solvent polarity functions (F) with good
correlation coefficients R =0.97 and R = 0.96 for [ and 11
emission bands (emissions bands I and II are due to
S-Trans and S-Cis-isomers). Using the corresponding slopes
the change in dipole moments for S-Trans and S-
Cis-isomers were estimated to be Au=336D and
Ay =598 D with errors 3% and 4%, respectively. These
change in dipole moments for emission bands I and II are
in favor of the existence of two isomers called S-Trans
and S-Cis-isomers. The higher excited state dipole mo-
ments of S-Trans and S-Cis-isomers than that of the
ground state dipole moment indicates that the excited
state electronic charge distribution should be substantially
different from that of the ground state charge distribution
[23-25].

Dielectric constant and refractive index were taken from
reference [21] and E}V values were taken from refer-
ences [18] and [19].

For understanding polarization dependence/hydrogen
bonding effect on spectral characteristic, the change in
dipole moment was estimated by using E, function,
which is the empirical measure of solvent polarity and is
based on the solvatochromic behaviour of a betaine dye
as a probe solute. On this scale each solvent gives the
quantitative expression for polarity. The correlation
between the spectral shifts with £, has been developed
by Ravi et al. [24] theoretically and accordingly the
excited state dipole moment was estimated by using the
following expression.

2 3
_ A
AV =v,-v, =11307.6 SH (G—Dj E) + constant
‘ Au,, a

3)
where, E,' is the microscopic solvent polarity function
proposed by Reinhardt,

A, (9D) and a,(624°)

are respectively the change of dipole moment and
Onsager cavity radius of a standard Betaine dye in the
solventand Au and a are the corresponding quantities of
the molecule of interest. The errors involved in the esti-
mation of Onsager radius is reduced to some extent be-
cause of the ratio a,/a in Equation (2). Equation (2)
illustrates that the Stoke’s shift changes linearly with the
solvent polarity function £, . A plot of Stoke’s shift ver-
sus E; gives a straight line with correlation coefficient
of 0.92 (Figure 8) and from the slope of this plot the
change in dipole moment was estimated to be about
Au=7.12D . A good correlation coefficient and the
higher value of change in dipole moment obtained in this
case are in favour of Trans to Cis form of the molecule
after excitation.

Table 1. Solvent properties and polarity functions of
Anthrylacrylic ester.

Dielectric const Refractive index

Solvents (@) at 25°C (n) at 25°C F(e.n) E]/_v
n-hexane 1.880 1.372 —-0.0038  0.006
Dioxane 2.210 1.420 0.0212 0.164
Benzene 2.284 1.498 0.0039  0.117
Toluene 2.379 1.494 0.0140  0.110
Butanol 17.51 1.397 0.2642 0.506
Propanol 20.21 1.383 0.2748  0.546
Methanol 32.63 1.326 0.3094  0.762
Acetonitrile 35.94 1.342 0.3054  0.472

Table 2. Solvent shift data for Anthrylacrylic ester in various solvents at 1 x 10~ mol-dm™,

Solvents Absorption maxima  Emission maxima (nm) (7.) em” (v,) cm™ (17u -V, ) cm’!

(nm) Trans (I) Cis (IT) Trans (I) Cis (IT) Trans (I) Cis (II)
n-hexane 384 392 436 26,042 25,510 22,936 532 3106
Dioxane 386 395 459 25,906 25,316 21,786 598 4120
Benzene 386 396 460 25,906 25,252 21,739 654 4167
Toluene 388 398 462 25,773 25,125 21,645 648 4128
Butanol 384 402 490 26,042 24,805 20,408 1167 5634
Propanol 386 403 493 25,906 24,813 20,284 1093 5622
Methanol 382 404 498 26,178 24,752 20,080 1426 6098
Acetonitrile 386 405 495 25,906 24,691 20,202 1215 5704

Copyright © 2012 SciRes. oJpPcC
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Lippert-Mataga’s relation for 4., = 400 nm (Trans-form);
(b) Plot of Stoke’s shift versus F(g n) according to Lip-
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Figure 8. Plot of Stoke’s shift versus E;V .

3.4. Fluorescence Decays

The fluorescence decays of Anthrylacrylic ester in
various solvents (1 x 10~ mol-dm™) were recorded to
understand the mechanism of isomerization and the pos-
sible involvement of charge transfer excited states. Fluo-
rescence decay in various solvents for each emission was
fitted to bi-exponential function [26].

I(t)=a,exp(—1/t,)+a, exp(~1/t,) 4)
where 7, 7, are the lifetimes of the two decay comp-

onents and ay, a, are their respective amplitudes such that

Copyright © 2012 SciRes.
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ata,= 1.

The fluorescence lifetimes estimated in different sol-
vents are listed in Table 3. As can be seen from the Ta-
ble 3, the decay parameters depend on the emission wave-
length and nature of the solvent. From the Table 3 it is to
be noted that lifetime (7;) and amplitudes (a;) of the first
component in all solvents is less than the second compo-
nent (73 < 1) and (a; < a,) for emission 400 nm. However
the lifetime (7;) of the first component in all solvents is
less than the second components (7; < 7,) with (a| > a,)
the amplitude of the first component greater than the
second component i.e., the relative contribution is re-
versed for emission 480 nm indicating the conversion of
Trans-isomer to Cis-isomers. However, the average life-
time lies between 1.64 ns to 2.76 ns except dioxane and
benzene (7.06 ns & 5.30 ns) for Ay, 480 nm and 3.61 ns
to 6.30 ns for A, 400 nm.

In other words the large difference between two decay
components indicates the presence of two emitting spe-
cies or a single species from two different excited states
[27]. From the fluorescence decay measurements the
fluorescence emission maxima at 400 nm was assigned
to as normal species (Trans-isomer) and that of at 480
nm as due to the formation of isomers/CT states (Cis-
isomers). It is observed that at lower concentrations the
band I of Anthrylacrylic ester due to the monomer

Table 3. Fluorescence lifetimes of Anthrylacrylic ester in
various solvents at 1 x 1075 mol‘dm™ (at A, = 373 nm at
room temperature).

2

Solvents Aem (nm) 7 (ns) 7 (ns) Ty (ns)
Hexane 400 1453552 459(64.48] 361 110
480  1.06[80.45] 6.45[19.55] 2.12 121

Cvclohexane 400 124[2559]  S81[7441] 464 1.
y 480  1.01[86.56] 639[13.44] 172 1.10
| 4Dioxane 400 1.89[16.76]  696[83.24] 611  1.05
AIOX 480  2.77[36.46] 7.23[63.54] 5.62 1.8
Bensene 400 1.91[19.30] 6.31[80.70] 546  1.08
z 480  1.13[29.45] 7.04[70.55] 530 1.34

Toluene 400 1.73[17.80] 5.98[82.20] 5.2
u 480  0.89[54.45] 6.69[45.55] 3.52
400 0.97[49.16] 6.16[50.84] 3.61 131
Methanol 400 ('66[62.34] 5.98[37.68] 2.66 1.19
wPronanol 400 1BI[S1.84] 68448.16] 423 143
P 480  0.72[66.42] 6.44[35.58] 2.76  1.06
Butanol 400 1.98[43.26] 7.10[56.74] 488  1.18
480  0.42[36.79] 6.46[63.21] 423 131
THF 400 2.46[15.08] 6.98[84.92] 630  1.07
480  0.68[63.81] 6.33[36.19] 272 131
Acetoninile 400 146[9.63]  651(90.37] 602 121
480  0.34[76.82] 5.98[23.18] 1.64 110
oJpPC
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predominates over the fluorescence emission due to iso-
mers/charge transfer states. In dilute solutions the aver-
age separation of solute molecules is too large to allow
an appreciable proportion of the excited molecules to en-
counter a second solute molecule within the lifetime of
the excited state. The formation of conformers/charge trans-
fer state in dilute solutions is small however, as concen-
tration increases; the average separation between solute
molecules becomes too small to allow the interaction
between solute/solvent molecules leading to the forma-
tion of charge transfer state. In order to study the exis-
tence of dynamic equilibrium between Trans and Cis-
isomers at low concentration and at excitation wave-
length around 380 nm the fluorescence decays were mea-
sured at A, 373 nm as it is the best suited wavelength
available for us at the time of experimental measure-
ments. The fluorescence decay profiles are shown in
Figure 9 in Acetonitrile solutions at J.,, 400 nm and 480
nm along with weighted residuals at A, 373 nm. Fluo-
rescence decay profiles (Figures 9(a) and (b)) show the
clear cut difference between Trans and Cis-isomers. In our
opinion, the observation of bi-exponential fluorescence
decay for Anthrylacrylic ester itself offers unique inter-
pretation in terms of Cis and Trans-isomers.

4. Conclusions

The electronic absorption and fluorescence emission
characteristics of Anthrylacrylic ester in various solvents
of different polarity were investigated in order to study
the role of polarity in modifying both ground and excited
states of the molecule. It is observed that the excited state
dipole moment of Anthrylacrylic ester is greater than its
ground state dipole moment indicating the more polar
character of the excited state.

The fluorescence emission exhibits two emission bands
one at 400 nm (band I) and another at 480 nm (band II)
for o 350 nm and 390 nm at low concentration. The
change of solvent, concentration and excitation wave-
length induces dramatic changes in the photoproperties
such as emission spectra and fluorescence lifetimes. In
addition the estimated values of change in dipole mo-
ments for emission bands I and II are respectively
Ap=336D and Ap=5.98D shows the wide separa-
tion between the existence of S-Trans and S-Cis-isomers
of the molecule. Thus the existence of more than two
species monomer (Trans) and charge transfer state iso-
mers (Cis-isomers) are inferred from the concentration
and excitation wavelength dependence of fluorescence
emission. The ratio of formation of Trans to Cis-isomers
is also concentration and excitation wavelength depen-
dent.

Fluorescence decays monitored over each emission
maxima showed bi-exponential behavior, and yielded
two lifetime components and are in favor of the existence

Copyright © 2012 SciRes.
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Figure 9. (a) Fluorescence decay of Anthrylacrylic ester at
Zem 400 nm; (b) Fluorescence decay of Anthrylacrylic ester
at Ao, 480 nm.

of different isomers having two excited electronic sates.
Based on the experimental results of steady state and
time-resolved emission studies, two different types of elec-
tronic states of Anthrylacrylic ester in the excited state
inferred are the LE state (Trans-isomers) and charge
transfer state/isomers (Cis-isomer) having average life-
times between 3.61 ns to 6.3 ns & 1.64 ns to 5.6 ns re-
spectively.
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