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A B S T R A C T   

JOYSpectra is a free-of-charge web platform to perform online calculations of spectroscopic properties of 
lanthanide-based compounds and materials. It has several features and functionalities to provide a detailed 
analysis of the intensity parameters. For instance, their dependence on the chemical environment of the 
lanthanide ion (Ln3+) such as structure and nature of ligating atoms, can be performed automatically and 
consider covalency and thermal effects. The program can also calculate the intramolecular energy transfer rates 
from excited donor states up to 310 transitions involving 12 Ln3+ ions. The web platform was designed to be 
user-friendly for experimentalists and theoreticians interested in calculations and analyses of the photophysical 
behavior of lanthanides. Its use requires only the structure of the compound and the choices of a few calculation 
options. To show its easiness and usefulness, a detailed step-by-step calculation and analysis are performed for 
the [Ln(tta)3(H2O)2] (Ln: Eu and Tb) complexes to explain and quantify their distinct luminescence properties.   

1. Introduction 

Lanthanide-based1 compounds and materials have a wide range of 
applications, including commercial ones, where several of those are 
related to the unique photophysical and optical properties of trivalent 
lanthanide ions (Ln3+) [1–10]. To achieve such a success and to continue 
striving towards further developments and breakthroughs the careful 
determination, categorization, and rationalization as well as theoret
ical/computational descriptions of their properties were and are para
mount. In this context, the contributions in the experimental front and 
theoretical interpretations made by professor G. Blasse, his students and 
collaborators cannot be overstressed [11–16]. His and many other 
research groups have applied, extended, and advanced the most 

successful theory for describing the luminescence of lanthanide ions, 
namely, the Judd-Ofelt theory [17–30]. This theory [17,18] and its 
improvements [31–41] have been used to rationalize and even predict 
most photophysical and luminescent properties of lanthanide-based 
compounds and materials, especially, 4f-4f transition intensities, radi
ative and non-radiative intramolecular energy transfer (IET) (ligand-
lanthanide ion) and Ln-Ln energy transfer processes [20,22,32,42–45]. 

In conjunction with their unique optical properties, the structural 
and electronic diversity of lanthanide-based compounds can be explored 
and applied in designing new functional materials such as molecular 
logic devices [46], UV dosimeters [47], luminescent nanothermometers 
[48], persistent luminescent phosphors [49–51], and other 
optical-magnetic technologies [52,53]. The comprehension and use of 
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these properties of lanthanide ions depend on their electronic and mo
lecular structures in solution and solid-state. In this context, computa
tional chemistry methods are important and complementary tools to 
experiments. There are few computational programs developed for 
lanthanide-based compounds and for modeling their spectroscopic 
properties, namely, LUMPAC, JOES, and RELIC. 

The LUMPAC program, developed by Dutra et al. [54], has been 
designed to be a user-friendly program for Windows® operating sys
tems. It is divided into four modules ranging from geometry optimiza
tion to emission quantum yield estimates for Tb3+ and Eu3+ compounds. 
Geometry optimization is based on sparkle/semiempirical methods [55] 
within the MOPAC program [56]. The theoretical intensity parameters 
Ωλ are calculated based on the expressions of the Simple Overlap Model 
(SOM) for the odd-component of the ligand field [35,36] and the dy
namic coupling (DC) mechanism for the ligand-polarizability contribu
tions [57]. The latter does not take into consideration the covalency 
effect as considered explicitly in the Bond Overlap Model (BOM) [34]. 

The JOES program, developed by Ćirić et al. [58], was recently 
released to calculate the intensity parameters Ωλ from experimental 
emission spectra of Eu3+ compounds. The program has a large database 
of refractive indexes, n, for ca. 140 inorganic materials, which is 
important to obtain the magnetic allowed spontaneous emission coef
ficient for the 5D0 → 7F1 transition (A0→1), because it depends on the 
third power of n. The value of A0→1 is used as an internal reference for 
the calculations of the Ωλ from emission spectra of Eu3+ systems. Hence, 
any difference in n may lead to errors in the Ωλ as well as in the total 
radiative emission coefficients (Arad) and, consequently, the overall 
quantum yield [59]. 

The RELIC (Rare Earth Level and Intensity Calculations) program 
was developed by Hehlen et al. [31] and allows the user to calculate 
intermediate-coupling wavefunctions, energy levels, transition 
strengths, and radiative decay properties of Ln3+ (from Pr3+ to Tm3+) 
ions in solids. Unfortunately, the program is no longer available due to 
maintenance discontinuation, presenting some incompatibilities with 
each new version of the Windows operating system [60]. 

In the present work, we introduce a new web platform, named 
JOYSpectra, for calculating the luminescent properties of Ln-based 
materials. The platform was developed as a website on which the user 
can submit the input data for calculating the desired property (e.g., in
tensity parameters Ωλ, IET rates). The calculations are performed in a 
dedicated queue system composed of two computers and at the 
conclusion of the requested calculation, the user will receive the output 
data by email. 

The JOYSpectra intends to be useful for both theoreticians and ex
perimentalists interested in investigating the luminescent properties of 
Ln-based materials. Furthermore, it is free-of-charge and has relevant 
features that allow a better understanding of the chemical and physical 
information underlying the Ωλ and IET quantities. This has relevance not 
only for 4f-4f intensities, concerning covalency effects, but also for IET 
processes in which, whenever necessary, only the forced-electric dipole 
(FED) mechanism contributing to the Ωλ parameters should be 
considered. 

The immediate advantages of the platform are:  

1. The platform, as a website, is continuously updated; 
2. In addition to coordination compounds, the JOYSpectra web plat

form can be used to study photophysical properties of any Ln-based 
materials, for which the 1st coordination sphere can be described;  

3. The user does not need to perform an installation procedure of the 
program, thus avoiding problems such as operating system 
compatibility; 

4. The calculations include covalency effects in Ωλ, mainly in the dy
namic coupling mechanism (DC) through the overlap polarizability 
αOP [34];  

5. The program can calculate IET rates from excited donor states up to 
Ln3+ 310 transitions, namely, 12 for Pr3+, 20 for Nd3+, 29 for Pm3+, 

34 for Sm3+, 40 for Eu3+, 13 for Gd3+, 78 for Tb3+, 21 for Dy3+, 35 
for Ho3+, 15 for Er3+, 12 for Tm3+, and 1 for Yb3+. The JOYSpectra 
output viewer is able to synthetize the overwhelming information, 
selecting only the IET rates with highest contributions;  

6. The user can set the temperature to calculate the forward and 
backward IET rates, considering an exponential-type energy 
mismatch condition depending on which are the donor and the 
acceptor states. 

We intend to present a brief description of the JOYSpectra web 
platform, detailing its features. Despite JOYSpectra can be applied to 
any Ln-based materials, we provide illustrative examples for the com
plexes [Ln(tta)3(H2O)2] (Ln: Eu and Tb; tta–: thenoyltrifluoroacetonate). 
These systems are known in the literature [61–63] due to their distinct 
IET behavior, where luminescence quenching is observed only in the 
Tb3+ complex, despite of both compounds being isostructural. 

2. JOYSpectra web platform 

The JOYSpectra was developed using a variety of computational 
languages (C/C++, PHP, HTML, Python, and Unix-based Shellscript) 
and its structure can be divided into front-end and back-end modules. 
Fig. 1 shows a flowchart that schematizes the JOYSpectra web platform. 
The front-end is constituted of PHP/HTML codes and includes the JSmol 
[64] (an interactive web browser object) for structure visualization. The 
front-end is the user-friendly interface that allows the easy usage of 
JOYSpectra. The back-end is written in C/C++, Python, and Unix-based 
Shellscript, and is the module that runs all the calculations available in 

Fig. 1. General scheme of the JOYSpectra web platform showing the main steps 
and functionalities. Also, the QR code and website are shown. 
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the web platform. Each part of the online application presented in Fig. 1 
can be detailed as follows:  

a. Input. The first, and mandatory, data that must be provided is the 
geometry (calculated or measured) of the coordination compound or 
Ln-based material. The JOYSpectra web platform can read geometry 
coordinates from Gaussian [65], Orca [66], and MOPAC [56] output 
file formats. Also, the Cartesian coordinates (x, y, z) can be included 
directly in the online form. Crystallographic Information File (CIF) is 
not readable directly by the JOYSpectra, which requires a CIF-file 
manipulation for the structural model extraction.  

b. User-friendly interface. Once the geometry of the coordination 
compound is provided, it is possible to proceed to the main web 
platform window. In this step, the web platform allows the choice of 
different options, each requiring specific input data. General data 
can be defined, and some functionalities will depend on the user’s 
choice. Each option can be handled as follows: 

b1. The intensity parameters Ωλ and Arad are calculated as 
described in the Supplementary Information file (see subsections 
1.1 and 1.2). 

b1.1. The Judd-Ofelt intensity parameters can be calculated 
in JOYSpectra in two different ways. The first one is by fitting 
charge factor (g) and α’ values. This procedure requires, as 
input data, the values of Ωλ obtained from experimental 
spectra. This is the most time-consuming module of JOY
Spectra and is performed by parallel computation using 
OpenMP multithreading. It is important to emphasize that 
even having the experimental Ωλ values, the theoretical 
counterparts are mandatory for the upcoming steps in IET 
rates calculation. 
b1.2 and b1.3. The other manner for obtaining the Judd- 
Ofelt intensity parameters is by providing the SOM model 
[35,36] charge factors g and BOM [34,67] ligand effective 
polarizabilities α’ for each Ln–L chemical bond in the coor
dination compound. 
b1.4. The JOYSpectra application allows, optionally, auto
mated geometry manipulation of the atoms in the first coor
dination sphere, producing a profile of theoretical Ωλ values 
as a function of geometries [68–70]. This is done by the RVAR, 
θVAR, and φVAR functionalities, as well as the number and sizes 
of the steps. 
b1.5. All the geometries manipulated by the JOYSpectra 
application have their coordination polyhedron point group 
recognized. This information may be useful for the interpre
tation of calculated data. 
b1.6. The JOYSpectra application can also consider the 
thermal effects on the positions of the ligating atoms [71]. 
This is performed by a Bose-Einstein distribution [72] and 
yields thermally averaged values: Ωλ, Ω

FED
λ , and ΩDC

λ . This is 
optional, and if chosen, it requires the number of configura
tions to be used in the calculation of geometric dispersions. 
Typical values are close to 106 random configurations around 
the equilibrium structure. The temperature is also required, 
and its default value is set at 298.15 K. 

b2. The intramolecular energy transfer W and Wb rates are 
calculated using Eq. S(15)–S(17) described in the Supplementary 
Information. It is worth to mention that the form of the spectral 
overlap (in Eq. S(16)) has been discussed in detail in several 
references [32,73–75]. 

b2.1. The IET rates in JOYSpectra are calculated for up to 310 
transitions, from excited donor states to Ln3+ states, namely, 
12 for Pr3+, 20 for Nd3+, 29 for Pm3+, 34 for Sm3+, 40 for 
Eu3+, 13 for Gd3+, 78 for Tb3+, 21 for Dy3+, 35 for Ho3+, 15 
for Er3+, 12 for Tm3+, and 1 for Yb3+. 

b2.1. Temperature effects are accounted for in the IET rates 
by an exponential-type energy mismatch factor [32]. Also, if 
the option described in b1.6 is chosen, the thermally averaged 
ΩFED

λ [72] will be used in IET rates calculation instead of the 
single value ΩFED

λ of the equilibrium structure (considering 
only Eq. S(3)). 

b3. Options soon to be available. These are the upcoming 
implementations that will soon be available in the JOYSpectra 
web platform and all of them have already been used in prior 
publications. The rate equations [32,59,76] are widely used to 
connect the microscopic rates with experimental photophysical 
data and their numerical solutions can provide theoretical emis
sion quantum yields [77–79] and lifetimes [80]. Also, Ln3+ to 
Ln3+ energy transfer rates [44,45,72,81], and metallic nano
particles plasmon effects [82,83] are recently explored in the 
literature. At the moment, a modeling approach for non-invasive 
luminescent thermometers driven by the energy transfer (Ln-Ln 
and/or ligand-Ln) is in development, where it is possible to pre
dict the thermal sensitivity of Ln-based thermometers.  

c. Online calculation. After chosing all options and functionalities 
described in b, it is possible to submit the calculation to the online 
server. It is also possible to follow the calculation queue status.  

d. Results sent by email. When the online calculation is finished, the 
results are sent by the registered user email and then automatically 
deleted from our server. The email forwards the input and output 
files, that can be read in the JOYSpectra web platform.  

e. Output viewer. The output file received by the user by email can be 
viewed in the JOYSpectra web platform. The functionality will print 
out the molecular geometry used to run the calculation. A summary 
of experimental and theoretical Ωλ (with ΩFED

λ and ΩDC
λ contribu

tions) will be displayed. If the IET rates calculation has been 
requested, a Jablonski-type diagram will be generated with the re
sults, in addition to detailed information of all mechanisms calcu
lated for all transitions considered. Also, all Ln–ligating atom 
chemical bond properties are shown. These and other information 
are presented in the output file.  

f. All these functionalities are available through the QR code or link 
described in Fig. 1f. The interface for external users was constructed 
in PHP language and can be accessed through http://slater.cca.ufpb. 
br/joyspectra. A simple registration is required to use the platform 
and to access the computer facilities. 

3. Illustrative example 

Here we present a step-by-step example of the use of the JOYSpectra 
web platform for the [Ln(tta)3(H2O)2] (Ln: Eu and Tb; tta–: thenoyltri
fluoroacetonate) coordination compounds. These systems are inter
esting examples, due to their differences in photoluminescence 
properties. The coordination compound with Eu3+ presents a reasonable 
red emission [63], while the Tb3+ counterpart exhibits a strong lumi
nescence quenching [62]. Here, it will be shown the application of 
JOYSpectra to elucidate these experimental observations, illustrating its 
prediction capability for the IET behavior with the tta– ligand acting as a 
good sensitizer for the Eu3+ and as a quencher for the Tb3+ coordination 
compound. 

A good starting point for a recommended use of JOYSpectra is 
inspecting the structural features of the coordination compounds, 
noticing that [Eu(tta)3(H2O)2] and [Tb(tta)3(H2O)2] are isostructural. 
The geometry illustrated in Fig. 2a was extracted from Ref. [84] (CCDC 
code: 758487 for Eu3+ coordination compound) and shows a coordi
nation number 8 with non-equivalent ligands. From a ligand field point 
of view, the relevant feature is the ligating atoms, so we can consider all 
three tta– ligands equivalents. However, the tta– ligand is asymmetric 
[R1-C(O)–CH–C(O)-R2]− with substituents R1 = CF3 and R2 = C4H3S 
having very distinct character, which leads to ligating oxygen atoms 
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with different electron densities. Therefore, a possible model for 
describing the coordination polyhedron consists of three equivalent 
oxygen atoms, denoted as FIT1, adjacent to the –CF3 group, another 
three equivalent oxygen atoms, denoted as FIT2, adjacent to the –C4H3S 
group, all in the tta– ligands, and two oxygen atoms, denoted as FIT3 and 
FIT4, in the H2O ligands, as depicted in Fig. 2b. These three sets of 
ligating oxygen atoms are then employed in the fitting protocol of steps 
b1.1, b1.2, and b1.3 depicted in Fig. 1. Indeed, we invite the users to 
employ these examples to explore other equivalence schemes for the 
oxygen ligating atoms. 

Once the ligating atoms and the coordination polyhedron are 
defined, to calculate the IET rates it is mandatory to provide the excited 
states information, namely: the first singlet (S1) and triplet (T1) ligands 
excited states, the RL values for each excited state, as well as their cor
responding bandwidths, γ. It is important to emphasize that, in the 
calculations of the IET rates, both zero-phonon lines or energy bary
centers of the S1 and T1 states on the ligands have been used in the 
literature. This choice will undoubtedly affect the energy mismatch 
conditions between donor and acceptor and, consequently, the IET rate 
values. A discussion on this issue may be found in Ref. [32]. In our ex
amples, given that the coordination compounds are isostructural, it is 
reasonable to consider the same S1, T1, and their respective RL and γ 
values for [Eu(tta)3(H2O)2] and [Tb(tta)3(H2O)2]. Namely, S1 = 29900 
cm− 1, T1 = 20300 cm− 1 (considering the zero-phonon line), and γ =

3000 cm− 1 [61,63]. The donor-acceptor distance RL = 4.5 Å (for both S1 
and T1) was taken from Ref. [62]. 

The JOYSpectra input files (Eu_tta.joy and Tb_tta.joy) created with 
this information for [Ln(tta)3(H2O)2] (Ln: Eu and Tb) can be found, as 
examples, at the web platform and in the Supplementary Information. 

Using these files and running the JOYSpectra online calculation, the 
requested theoretical Ωλ (with ΩFED

λ and ΩDC
λ contributions), IET rates 

(40 transitions for Eu3+ and 78 transitions for Tb3+), and Ln–ligating 
atom chemical bond properties (i.e., fitted g and α’, and αOP values) are 
obtained. Tables 1 and 2 summarize these results, and the online output 
viewer assists their interpretation by building, among other things, the 
Jablonski-type diagrams as illustrated in Fig. 3. It is important to 
emphasize that the fitted g and α’ values obtained for [Eu(tta)3(H2O)2] 
coordination compound were used in [Tb(tta)3(H2O)2] calculations, 
because they are isostructural. This procedure was already performed in 
previews works [32,85]. 

It can be observed in Table 1 that the theoretical Ωλ do not neces
sarily exactly match the experimental values, for Ω4 in this case. This 
trend is also observed in the literature [86]. As it will be shown, given 

that g and α’ were fitted and yielded reasonable values for Ωλ, the 
calculated ΩFED

λ should also be reasonable to be used in IET rates 
calculation. In Table 1, the observed charge factors g, ligand effective 
polarizability α’, and overlap polarizabilities, in ranges of [0.32–0.78], 
[0.24–3.2] Å3, and [3.55–4.21] × 10− 3 Å3 respectively, are similar to 
those obtained for other β-diketonate ligands [69,70]. The calculated 
values for the Tb3+ coordination compound were Ω2 = 26.23 × 10− 20 

cm2, Ω4 = 6.08 × 10− 20 cm2, and Ω6 = 0.90 × 10− 20 cm2, with the FED 
contributions: ΩFED

2 = 0.05 × 10− 20 cm2, ΩFED
4 = 0.04 × 10− 20 cm2, and 

ΩFED
6 = 0.08 × 10− 20 cm2. 

The ΩFED
λ calculated values are used, internally in JOYSpectra, to 

obtain the IET rates. As stated before, a total of 40 transitions for Eu3+

and 78 transitions for Tb3+ are calculated by the program. These values, 
for each mechanism, are detailed in Tables S1 – S4 for the Eu3+ and in 

Fig. 2. a) Structure of the [Ln(tta)3(H2O)2] (Ln: Eu and Tb). The geometry was extracted from the crystal structure data in Ref. [84] (CCDC code: 758487). The 
cartesian coordinates of this structure are in the Supplementary Information. b) Coordination polyhedron structure. Each color represents an oxygen atom with an 
equivalent chemical environment. The oxygen labels correspond to those shown in Table 1. 

Table 1 
Values of α′ (in Å3), αOP (in 10− 3 Å3), g (dimensionless), ρ (dimensionless), and R 
(in Å) used in the calculations of the theoretical Ωλ (in 10− 20 cm2) for the [Eu 
(tta)3(H2O)2] complex. The FED contributions (to be used in the calculations of 
the energy transfer rates for the dipole-dipole mechanism) are in parentheses. 
The experimental values of Ωλ are Ω2 = 33.0 × 10− 20 cm2 and Ω4 = 4.6 × 10− 20 

cm2 [86].  

LIGATING ATOM LIGAND TYPE α′ αOP  g  ρ  R  

O2 tta– 0.28 4.21 0.33 0.071 2.32 
O3 tta– 0.24 3.85 0.32 0.066 2.37 
O4 tta– 0.28 3.68 0.33 0.063 2.40 
O5 tta– 0.24 3.58 0.32 0.062 2.41 
O6 tta– 0.28 3.79 0.33 0.065 2.38 
O7 tta– 0.24 3.93 0.32 0.067 2.36 
o8 H2O 2.62 3.55 0.69 0.062 2.42 
o9 H2O 3.20 3.66 0.72 0.063 2.40 

[Eu(tta)3(H2O)2] Ω2 (ΩFED
2 )  33.05 (0.08) 

Ω4 (ΩFED
4 )  8.17 (0.08) 

Ω6 (ΩFED
6 )  1.45 (0.16)  

Table 2 
Forward (WS and WT) and backward (WS

b and WT
b ) IET rates (in s− 1) for [Ln 

(tta)3(H2O)2] (Ln: Eu and Tb).  

COMPOUND WS  WS
b  WT  WT

b  

[Eu(tta)3(H2O)2] 7.67 × 107 6.50 × 10− 1 7.20 × 108 1.95 × 107 

[Tb(tta)3(H2O)2] 1.71 × 109 4.28 × 109 7.30 × 107 1.35 × 108  
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Tables S5 – S8 for the Tb3+ coordination compounds. Table 2 shows the 
total forward (WS and WT) and backward (WS

b and WT
b ) IET rates, and it 

is promptly observed that the Eu3+ coordination compound exhibits 
forward rates much larger than backward ones, being ca. 108 s− 1 from 
the singlet and ca. 109 s− 1 from the triplet state. 

On the other hand, for the Tb3+ coordination compound, the back
ward WS

b and WT
b rates are larger than the forward ones. This is a direct 

theoretical observation of the tta– ligand acting as a good sensitizer for 
the Eu3+ and as a quencher for the Tb3+ coordination compound. This 
effect can also be described in detail by analyzing the Fig. 3 diagrams as 
well as Tables S1-S8 show the contributions of each energy transfer 
mechanism involved in the IET rates. Fig. 3a shows the ligand S1 and T1 
relative energies, that can be compared with the Eu3+ energy levels, 
making it evident that the forward paths from both S1 and T1 states are 
energetically favorable, being the backward hindered by the energy 
mismatch with a negative Δ. A visual qualitative comparison between 
Fig. 3a and b makes it clear that the energy mismatches for both S1 and 
T1 states and the Tb3+ energy levels, with negative Δ’s for the forward 
IET pathways [87], are the main reason for the quenching of the lumi
nescence in this coordination compound. 

This discussion is quantitatively corroborated by the values of W and 
WB depicted in Fig. 3. For Eu3+ coordination compound, the largest IET 
rates are the forward T1 → 5D1 (pathway 7 in Table S3), followed by T1 
→ 5D0 (pathway 26 in Table S3), and S1 → 5G2 (pathway 32 in Table S1), 
which are depicted as blue arrows in Fig. 3a. The most relevant back
ward pathways, for the Eu3+ coordination compound, are T1 ← 5D2 
(pathway 28 in Table S4), followed by S1 ← 5G2 (pathway 32 in 

Table S2), and S1 ← 5G4 (pathway 18 in Table S2), represented by red 
arrows in Fig. 3a. On the other hand, the first two largest IET rates for 
the Tb3+ coordination compound are the backward pathways S1 ← 5F4 
(pathway 67 in Table S6) and S1 ← 5H4 (pathway 63 in Table S6), being 
the forward S1 → 5F4 pathway (67 in Table S6) the third largest 
contribution. Additionally, in the Tb3+ coordination compound, three of 
the four main contributions involving the T1 state are backward IET 
rates (pathways 8, 47, and 49 in Fig. 3b and Table S8), being the sum 
over them higher than the forward one (pathway 45 in Fig. 3b and 
Table S7). 

It is important to note that these examples were constructed using a 
straightforward protocol, with the goal of presenting the main func
tionalities and advantages of the JOYSpectra web platform. Other pro
tocols can be adopted, for instance, the structure and excited states 
calculated by quantum chemical methods. The quantities g and α’ were 
fitted in these examples, but it is possible to use DFT (density functional 
theory) calculations to estimate these parameters [34,67,70]. The S1 and 
T1 states were taken from the experimental data available in the liter
ature, whereas the singlet and triplet excited states at the ligands in the 
complex could also be calculated by TD-DFT (time-dependent DFT) 
approaches, which could also provide specific values of RL for each 
relevant ligand-based donor states [79]. For more details on theoretical 
and computational approaches relevant for the use of JOYSpectra see 
Ref. [32]. 

Fig. 3. Jablonski-type diagrams for the a) [Eu(tta)3(H2O)2] and b) [Tb(tta)3(H2O)2] coordination compounds. The blue and red arrows are the forward and 
backward IET pathways, respectively. Only the pathways representing a minimal contribution of 15% (see Tables S1 – S8) are displayed. Each numbered label 
corresponds to the pathway listed in Tables S1 – S8. These pictures were generated automatically in the Output viewer module of the JOYSpectra web platform. 
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4. Conclusions 

The main features of the luminescence of lanthanide ions based on 
the extensions of the Judd-Ofelt theory for 4f-4f intensities, including 
FED and DC mechanisms, were successfully implemented in the free-of- 
charge JOYSpectra web platform. It is expected that this program would 
to be useful to the growing community of experimental and theoretical 
researchers interested in the photophysical properties of lanthanides. 
We believe that the program has relevant features that facilitate a better 
understanding of the chemical and physical information underlying 
some photophysical properties. It was shown, as a step-by-step example, 
that the results generated for the [Eu(tta)3(H2O)2] and [Tb(tta)3(H2O)2] 
coordination compounds, explained the experimental observation of the 
tta– ligand acting as a good sensitizer of Eu3+ and as a quencher of the 
luminescence of the Tb3+ coordination compound. 

As a perspective, new implementations and functionalities in the 
JOYSpectra web platform will become promptly available. Thus, the 
authors do appreciate hearing from the users about bug reports and a 
wish list of calculable luminescent properties. Indeed, some new de
velopments such as Ln-Ln energy transfer rates calculation, quantum 
yield and lifetime calculations from numerical solutions of the rate 
equations, the effects of nanoparticle plasmons, and the modeling of the 
thermal sensitivity of Ln-based thermometers will be available soon. 
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