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Abbreviations 

 

CASPT2: complete active space self-consistent field second-order perturbation theory 

CASSCF: complete active space self-consistent field 

CI: conical intersections 

DFT: density functional theory 

FC: Franck-Condon 

IC: internal crossing 

ISC: intersystem crossing 

MECP: minimal energy crossing points  

MEP: minimum energy path 

SOC: spin-orbit coupling 

STC: single-triplet crossings regions 
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Additional computational details 

All calculations reported in the present contribution have been performed using the 

CASPT2//CASSCF protocol, in which geometry optimizations, including minima, surface 

crossings, and minimum energy paths (MEP) were carried at the multiconfigurational CASSCF 

level, whereas electronic energy calculations use the second-order multiconfigurational 

perturbation approach, CASPT2.1,2,3,4 An active space of 6 electrons and 6 orbitals and the ANO-

type one-electron basis set (ANO-S) contracted to C, N, O [3s2p1d] / H [2s1p]5 were employed. 

Such an active space has been chosen on the base of a number of calibration calculations, from 

which we have concluded that accordingly to the values of the occupation numbers associated to 

the orbitals employed in different active spaces, the selected active orbitals are the most relevant. 

The chosen active orbitals can be classified in terms of the occupation numbers as the natural 

orbitals (NOs) topologically equivalent to the three higher occupied molecular orbitals (HOMO, 

HOMO -1, HOMO -2) and to the three lower unoccupied molecular orbitals  (LUMO, LUMO 

+1, LUMO +2). As the CASPT2//CASSCF methodology is strongly determined not only by the 

size of the active space, but also by the shape of the orbitals employed, for the sake of clarity a 

picture of the active orbitals is reported in Figure SI13. 

 In all cases, the standard zeroth-order Hamiltonian was employed in the CASPT2 calculations, 

which include an imaginary level-shift correction of 0.1 au in order to avoid the presence of 

intruder states.6 All calculations used the MOLCAS-7.2 set of programs.7 

The MEPs have been built as steepest descendent paths in a procedure8 which is based on a 

modification of the projected constrained optimization (PCO) algorithm of Anglada and Bofill9 

and follows the Müller-Brown approach.10 Each step requires the minimization of the PES on a 

hyperspherical cross section of the PES centered on the initial geometry and characterized by a 
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predefined radius. The optimized structure is taken as the center of a new hypersphere of the 

same radius, and the procedure is iterated until the bottom of the energy surface is reached. 

Mass-weighted coordinates are used, therefore the MEP coordinate corresponds to the so-called 

Intrinsic Reaction Coordinate (IRC), measured in au, that is, bohr·(amu)1,2. Each step in the 

abscissa coordinate in the figures corresponds to a step of the MEP computed with a hypersphere 

radius constrained to 1.06 au. The full procedure is currently implemented in the MOLCAS-7.2 

package¡Error! Marcador no definido. and its technical description has been published 

elsewhere.¡Error! Marcador no definido.
 As mentioned above, at each optimized point of the 

MEP, CASPT2//CASSCF(6,6)/ANO-S calculations were performed for the states of interest.  

In this contribution conical intersection searches were performed using the restricted Lagrange 

multipliers technique as included in the MOLCAS-7.2 package¡Error! Marcador no definido. 

in which the minimum energy crossing point (MECP) was obtained under the restriction of 

degeneracy between the two considered states.¡Error! Marcador no definido.  

From the calculated CASSCF transition dipole moments (TDM) and the CASPT2 excitation 

energies, the radiative lifetimes have been estimated by using the Strickler-Berg relationship,11 as 

explained elsewhere.12 The spin-orbit coupling (SOC) strength between selected states was 

computed within the AMFI framework obtaining as the length of the spin-orbit coupling vector 

with the algorithms implemented in the MOLCAS-7.2 quantum-chemistry program,¡Error! 

Marcador no definido. as described previously.13 

 

Additional MEPs and molecular geometries of critical points 

Figures SI8 to SI12 include the additional minimum energy paths mentioned in the text and 

that strengthen the consistency of the study. 
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Table SI5 compiles the Cartesian coordinates of the optimized minima and surface crossings 

obtained in the present contribution at the described CASSCF level of theory. Absolute energies 

at the CASSCF(6,6)/ ANO level of calculation have been also included. 



 SI6

Solvatochromic effects 

 

Solvatochromic data are usually analyzed by variants of the method first proposed by Lippert 

and Mataga, who evaluated the change in dipole moment (∆µ = µe – µg) on going from the 

ground state (g) to the excited state (e) through a plot of the Stokes shift as a function of a 

macroscopic solvent polarity parameter, and obtaining µg from another source, either theoretical 

or experimental. Here the following equations have been used: 

Ooshika-Lippert-Mataga:   

Bakshiev:   

Kawski-Chama-Viallet:  

with  , and 

   

where n represents the refractive index of the solvent, c is the light speed in vacuum, and h 

stands for Planck’s constant,  and  designate the wave numbers of the peak 

absorbance and fluorescence, respectively; ε is the static electric relative permittivity, ε0 is the 

vacuum permittivity, a refers to the effective Onsager’s radius of the spherical cavity for the 

solute, and  is the difference between the frequency of the maximum of the 

absorption and emission bands in the case of zero solute-solvent interaction, i.e.: the purely 

intramolecular contribution. 
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Taking into account Onsager’s model, the simplest quantum-mechanical second order 

perturbation theory, assuming the condition α/a3 = 0.5 is fulfilled, α being the isotropic 

polarizability of the solute, and assuming the symmetry of the solute remains unchanged upon 

electronic transition, the solvent functions of bulk solvent properties , , and  

are: 

 

 and  

When the dipole moments of the ground and excited states are not parallel, the following 

equations relate them: 

 

 

 

Sometimes solvatochromic shifts of dipolar molecules correlate better with microscopic 

solvent polarity parameters, such as the dimensionless microscopic solvent polarity parameter 

 proposed by Reichardt. In this method the change in dipole moment (∆µ = µe – µg) is 

calculated from the plot of Stokes shifts ( ) versus  of the solvents according to 

the following equation: 
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where is a solvatochromic parameter based on the absorption wavenumber of a standard 

betaine dye in the corresponding solvent.  

The change in dipole moment relates to the slope m4 as: 

 

where the meaning of ,  and a is the same as above. 
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Figures 

 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

Figure SI1. Room temperature steady-state fluorescence spectra of the molecular of asulam (1) 
in water and some organic solvents, λexc = 282 nm, T ca. 298K. 
 
 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure SI2. Steady-state absorption and fluorescence spectra of the anionic form of asulam (2) 

300 320 340 360 380 400 420 440 460 480
0

50

100

150

200

250

300

350

400

450

500

550
F
lu

o
re

s
c
e
n
c
e
 I
n
te

n
s
it
y
 (
a
.u

.)

λλλλ (nm)

 dichloromethane

 trichloromethane

 1-propanol

 acetonitrile

 methanol

 ethylene glycol

 dioxan

 ethyl ether

 water

200 225 250 275 300 325 350 375 400
0.00

0.05

0.10

0.15

A
 (
o
r 

I F
)

λλλλ / nm



 SI10

 

 

0.000 0.005 0.010 0.015 0.020 0.025
0.95

1.00

1.05

1.10

1.15

1.20

1.25

1.30

1.35

I f0
/I

f

[O
2
] / M

 
 
Figure SI3. Plot showing the quenching effect of molecular oxygen (3O2) on the fluorescence of 

asulam in aqueous solution, λexc = 282 nm, T ca. 298K. 
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Figure SI4. Variation of the Stokes shift with f0(ε,n) by using the Ooshika-Lippert-Mataga 

equation 
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Figure SI5. Variation of the Stokes shift with f(ε,n) by using Bakhshiev’s equation  
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Figure SI6. Variation of (νa,max + νf,max) with Ф(ε,n) by using the Kawski-Chama-Viallet equation  
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Figure SI7. Variation of the Stokes shift with the molecular microscopic solvent polarity 

parameter  
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Figure SI8. Evolution of the lowest singlet and triplet states of asulam from the (1Lb ππ*/1La ππ*)CI 

structure along the 1(Lb ππ*) MEP. It ends at the 1(Lb ππ*) state minimum. Singlet states (solid lines) and 

triplet states (dotted lines). 
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Figure SI9. Evolution of the lowest singlet and triplet states of asulam from the (3Lb ππ*/1La ππ*)STC 

structure along the 3(Lb ππ*) MEP. It ends at the 3(Lb ππ*) state minimum. Singlet states (solid lines) and 

triplet states (dotted lines).  
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Figure SI10. Evolution of the lowest singlet and triplet states of asulam from the (3Lb ππ*/3La ππ*)CI 

structure along the 3(La ππ*) MEP. It ends at the 3(La ππ*) state minimum. Singlet states (solid lines) and 

triplet states (dotted lines). 
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Figure SI11. Evolution of the lowest singlet and triplet states of asulam from the (3La ππ*/1La ππ*)STC 

structure along the 3(La ππ*) MEP. It ends at the 3(La ππ*) state minimum. Singlet states (solid lines) and 

triplet states (dotted lines). 
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Figure SI12. Evolution of the lowest singlet and triplet states of asulam from the (gs/3La ππ*)STC structure 

along the 3(La ππ*) MEP connecting the STC region with the 3(Lb ππ*) state minimum. Singlet states 

(solid lines) and triplet states (dotted lines).  
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Figure SI13. Active orbitals. The labels that identify each orbital have been given according to the values 

of the occupation numbers for the ground state. 
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Tables 

 
Table SI1. Fluorescence lifetime of asulam in aqueous solution. Average: τF = (1.0 ± 0.2)·10-9 s. 

[asulam] / M λexc/λem MHz T / K τF ·109/ s Uncertainty·109/ s 

4·10-6 280 / 340 100 298 1.2 0.4 

4·10-6 280 / 340 100 298 1.3 0.2 

4·10-6 280 / 340 120 298 0.9 0.2 

4·10-6 280 / 340 90 298 0.9 0.3 

4·10-6 280 / 340 80 298 0.7 0.2 

4·10-6 280 / 340 100 298 1.1 0.2 

4·10-6 280 / 340 110 298 1.0 0.3 

4·10-6 280 / 340 125 298 0.6 0.2 

 

 

 

Table SI2. Effect of molecular oxygen on the fluorescence intensity of asulam 

Solvent If 330 nm (Ar) If 330 nm (N2) If 330 nm (O2) 

Methanol 307.8 328.5 277.5 

Acetonitrile 360.6 386.7 272.8 

1,4-Dioxane 265.6 271.2 191.5 

Water 102.5 118 96.95 

1-Propanol 208.7 185.2 120.2 
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Table SI3. Static electric relative permittivity (ε), refractive index (n), microscopic solvent 

polarity parameter ( ), α, β, π* (Kamlet-Taft), and SP, SdP, SA, SB (Catalán et al.) of the 

solvents used in this study 

 

Solvent ε n  α β π* SP SdP SA SB 

Dichloromethane 8.9 1.424 0.31 0.13 0.10 0.82 0.761 0.769 0.040 0.178 

Trichloromethane 4.8 1.446 0.26 0.20 0.10 0.58 0.783 0.614 0.047 0.071 

Propan-1-ol 20.3 1.386 0.62 0.84 0.90 0.52 0.658 0.748 0.367 0.782 

Acetonitrile 37.5 1.344 0.46 0.19 0.40 0.75 0.645 0.974 0.044 0.286 

Methanol 32.7 1.328 0.76 0.98 0.66 0.60 0.608 0.904 0.605 0.545 

Ethanol 24.6 1.361 0.65 0.86 0.75 0.54 0.633 0.783 0.400 0.658 

Ethylene glycol 37.7 1.429 0.79 0.90 0.52 0.92 0.777 0.910 0.717 0.534 

1,4-Dioxane 2.3 1.422 0.16 0.00 0.37 0.55 0.737 0.312 0.000 0.444 

Diethyl ether 4.3 1.352 0.12 0.00 0.47 0.27 0.617 0.385 0.000 0.562 

Water 80.1 1.333 1 1.17 0.47 1.09 0.681 0.997 1.062 0.025 
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Table SI4. Mulliken charges (a.u.) in ground and excited states of asulam (1) at the CASSCF 

level  

 
Atom S0 S2(FC) S1  

S1 1.1775 1.1402 1.1827 

C2 -0.3724 -0.3461 -0.3701 

C3 -0.3004 -0.3155 -0.3331 

C4 -0.1580 -0.2952 -0.0973 

C5 -0.2878 -0.3138 -0.3267 

C6 -0.3834 -0.3640 -0.3780 

C7 0.1197 0.2380 0.0593 

C8 -0.4966 -0.4967 -0.5065 

C9 0.5227 0.5228 0.4873 

N10 -0.7760 -0.7144 -0.7383 

N11 -0.6075 -0.6133 -0.6058 

O12 -0.6526 -0.6546 -0.6405 

O13 -0.6135 -0.6165 -0.6130 

O14 -0.4596 -0.4597 -0.4275 

O15 -0.3498 -0.3498 -0.3187 

H16 0.4808 0.4801 0.4784 

H17 0.3454 0.3454 0.3568 

H18 0.4106 0.4106 0.4102 

H19 0.4093 0.4093 0.4035 

H20 0.3340 0.3340 0.3464 

H21 0.4295 0.4302 0.4118 

H22 0.4295 0.4302 0.4123 

H23 0.3138 0.3138 0.3147 

H24 0.2249 0.2449 0.2482 

H25 0.2400 0.2399 0.2438 
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Table SI5. Cartesian coordinates (Å) of the CASSCF optimized structures obtained in the paper. 

Absolute energies at the CASSCF level 

Franck Condon Geometry 
 

E(gs) = 1114.773155 au 
E(1La) = 1114.525646 au 

 
                                  Atom                 x                    y                   z 
 

S            -0.560325       1.488045       0.261685 

C             2.434018      -1.144057       0.914382 

C             1.246162      -0.438751       1.037332 

C             0.936924       0.554037       0.100721 

C             1.812666       0.843836      -0.950675 

C             3.001403       0.138062      -1.067254 

C             3.330873      -0.868952      -0.137759 

C            -4.011728      -2.175490      -0.457698 

C            -2.279657      -0.629486      -0.099963 

N             4.492957      -1.607635      -0.282867 

N            -1.748227       0.558603      -0.568903 

O            -0.483075       2.682632      -0.582288 

O            -0.923772       1.563709       1.672070 

O            -1.813536      -1.306388       0.790599 

O            -3.385192      -0.932947      -0.818019 

H            -2.254324       1.084211      -1.273555 

H             2.677794      -1.919259       1.636530 

H             0.556058      -0.653649       1.844331 

H             1.566758       1.630027      -1.656408 

H             3.687085       0.363157      -1.880340 

H             5.231606      -1.188026      -0.831357 

H             4.833910      -2.081838       0.542625 

H            -4.871470      -2.266837      -1.121835 

H            -4.332763      -2.153976       0.586678 

H            -3.321935      -3.010551      -0.604647 
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(1La/
1Lb)CI 

 

E(1La) = 1114.553259 au 
E(1Lb) = 1114.579728 au 

 
                                 Atom                x                  y                 z 

 
S            -0.515726       1.466535       0.290910 

C             2.378636      -1.194512       0.987757 

C             1.236523      -0.495320       1.115215 

C             0.979195       0.661397       0.203289 

C             1.788608       0.813816      -1.040220 

C             2.942765       0.135766      -1.173678 

C             3.355698      -0.743859      -0.040292 

C            -3.952509      -2.132743      -0.467258 

C            -2.227323      -0.611385      -0.098453 

N             4.487677      -1.428540      -0.167971 

N            -1.674925       0.556700      -0.552440 

O            -0.479249       2.631551      -0.530394 

O            -0.943502       1.523263       1.641894 

O            -1.770415      -1.295304       0.758951 

O            -3.321206      -0.897093      -0.783119 

H            -2.208341       1.101911      -1.209514 

H             2.606462      -2.064834       1.584129 

H             0.482536      -0.766810       1.830884 

H             1.438526       1.488782      -1.803198 

H             3.573195       0.202992      -2.046519 

H             5.182650      -1.127306      -0.826876             

H             4.806601      -2.010323       0.585550 

H            -4.806633      -2.195186      -1.130206 

H            -4.268925      -2.135971       0.569501 

H            -3.268103      -2.955042      -0.644554 
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(1La/gs)CI 

 

E(gs) =  1114.596401 au 
E(1La) =  1114.614806 au 

 
                                 Atom                x                  y                 z 
 

S            -0.507989       1.569635       0.421580 

C             2.448736      -0.602955       1.339014 

C             1.731150       0.505915       1.644127 

C             1.148711       1.091444       0.413107 

C             1.995728       1.310936      -0.781039 

C             2.695787       0.186831      -1.060058 

C             2.272165      -0.905110      -0.111561 

C            -2.829204      -2.693999      -0.876984 

C            -1.558326      -0.849382      -0.250915 

N             2.004835      -2.127271      -0.530976 

N            -1.312973       0.469899      -0.552673 

O            -0.659238       2.801522      -0.299805 

O            -0.973427       1.465329       1.765113 

O            -0.992969      -1.480929       0.576221 

O            -2.495515      -1.319673      -1.048956 

H            -1.918876       0.906549      -1.228141 

H             3.127845      -1.135202       2.003957 

H             1.625913       0.954630       2.613098 

H             2.066432       2.265233      -1.276127 

H             3.524241       0.109111      -1.757159 

H             1.719254      -2.219438      -1.492481 

H             1.466043      -2.705064       0.087087             

H            -3.611836      -2.893213      -1.597851 

H            -3.185409      -2.867929       0.131315 

H            -1.958871      -3.308400      -1.076516 
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Minimum (1Lb) 
 

E(1Lb) =   1114.620262 au 
 

                                 Atom                x                  y                 z 
 

S            -0.603140       1.475177       0.383574 

C             2.529520      -1.042622       1.074034 

C             1.329388      -0.282713       1.260029 

C             0.898485       0.598320       0.214031 

C             1.636121       0.726703      -1.009310 

C             2.841491      -0.034714      -1.174985 

C             3.292789      -0.908640      -0.132448 

C            -3.913943      -2.141421      -0.610755 

C            -2.208669      -0.622037      -0.141703 

N             4.420328      -1.707740      -0.335609 

N            -1.690912       0.597954      -0.522637 

O            -0.524573       2.692427      -0.343722 

O            -0.990858       1.461598       1.742332 

O            -1.730166      -1.328446       0.678956 

O            -3.283809      -0.885462      -0.854203 

H            -2.214617       1.152098      -1.180933 

H             2.852974      -1.725044       1.844040 

H             0.732429      -0.388062       2.146824 

H             1.306036       1.413252      -1.769172 

H             3.405716       0.050732      -2.090366 

H             5.088716      -1.289070      -0.960113 

H             4.875426      -1.965190       0.523758 

H            -4.763479      -2.169150      -1.281710 

H            -4.237482      -2.199345       0.421966 

H            -3.225563      -2.950126      -0.828496 
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(1La/
3Lb)STC 

 

E(1La) = 1114.555230 au 
E(3Lb) =  1114.572166 au 

 
                                 Atom                x                  y                 z 
 

S           -0.507809       1.472563       0.304346 

C            2.369402      -1.212022       0.976951 

C            1.231263      -0.510757       1.110478 

C            0.997801       0.674717       0.223683 

C            1.775554       0.795681      -1.048390 

C            2.926313       0.116472      -1.188712 

C            3.359979      -0.719242      -0.025210 

C           -3.948736      -2.118476      -0.466105 

C           -2.214210      -0.609136      -0.096093 

N            4.504145      -1.387206      -0.141454 

N           -1.650340       0.554530      -0.551620 

O           -0.472434       2.639335      -0.513344 

O           -0.943449       1.522919       1.652467 

O           -1.762933      -1.296569       0.760936 

O           -3.310676      -0.885059      -0.779589 

H           -2.182464       1.102472      -1.207556 

H            2.575707      -2.118508       1.526152 

H            0.459791      -0.804757       1.797938 

H            1.395229       1.434811      -1.827916 

H            3.522204       0.129723      -2.088313              

H            5.203198      -1.066059      -0.787172 

H            4.830965      -1.947526       0.625376 

H           -4.808893      -2.169658      -1.122051 

H           -4.255971      -2.125673       0.573321 

H           -3.271432      -2.944088      -0.654751 
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Minium (3Lb) 

 

E(3Lb) =  1114.619835 au 
 

                                 Atom                x                  y                 z 

 S            -0.596203       1.459778       0.366900 

C             2.528096      -1.061381       1.054412 

C             1.320001      -0.306637       1.240973 

C             0.914762       0.576253       0.197669 

C             1.658854       0.747934      -1.003717 

C             2.873046       0.001090      -1.165386 

C             3.302198      -0.895437      -0.135268 

C            -3.947699      -2.135315      -0.593393 

C            -2.228741      -0.632377      -0.120658 

N             4.438426      -1.671930      -0.333530 

N            -1.682757       0.568649      -0.523499 

O            -0.519678       2.667963      -0.375070 

O            -0.977930       1.461249       1.726621 

O            -1.787280      -1.321223       0.734138 

O            -3.287688      -0.899035      -0.856796 

H            -2.172675       1.102901      -1.222717 

H             2.848116      -1.761123       1.810231 

H             0.704462      -0.432893       2.111211 

H             1.335294       1.454280      -1.747301             

H             3.458088       0.107370      -2.065172 

H             5.113720      -1.246503      -0.945047 

H             4.876225      -1.968211       0.521673 

H            -4.776719      -2.170182      -1.289287 

H            -4.303798      -2.154206       0.430036 

H            -3.267923      -2.962519      -0.763645 

 

 
 

 
 
 



 SI25

(3La/
3Lb)STC 

 

E(3La) = 1114.607081 au 
E(3Lb) =   1114.633064 au 

 
                                 Atom                x                  y                 z 
 

S           -0.572935       1.408548       0.373144 

C            2.588634      -1.027588       1.133275 

C            1.371262      -0.294858       1.246630 

C            1.006479       0.555144       0.183016 

C            1.657420       0.817145      -1.009935 

C            2.875475       0.049833      -1.179848 

C            3.282148      -0.832925      -0.083721 

C           -3.991965      -2.120873      -0.611311 

C           -2.234795      -0.676966      -0.099385 

N            4.387646      -1.505726      -0.281067 

N           -1.600941       0.468422      -0.537898 

O           -0.532702       2.626910      -0.355639 

O           -0.981084       1.399944       1.724964 

O           -1.902524      -1.333479       0.825882 

O           -3.251455      -0.939242      -0.899834 

H           -2.019388       0.970781      -1.303501 

H            2.988385      -1.700797       1.869710 

H            0.717834      -0.405651       2.091091 

H            1.344486       1.589177      -1.682043 

H            3.487648       0.055124      -2.066284 

H            4.951670      -1.325002      -1.093783 

H            4.789530      -2.039322       0.470010 

H           -4.771713      -2.160969      -1.362118 

H           -4.419423      -2.058965       0.382897 

H           -3.347496      -2.990179      -0.680855 
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Minium (3La) 

 

E(3Lb) =  1114.666238 au 
 

                                 Atom                x                  y                 z  
 

S            -0.610100       1.509030       0.415870 

C             2.521010      -0.908090       1.168300 

C             1.359460      -0.212940       1.331440 

C             0.908930       0.672260       0.273780 

C             1.629000       0.737480      -1.004910 

C             2.784660       0.033610      -1.154820 

C             3.347120      -0.761430      -0.055490 

C            -3.798240      -2.187450      -0.658380 

C            -2.142170      -0.623560      -0.161980 

N             4.190970      -1.831500      -0.385500 

N            -1.655460       0.615210      -0.525550 

O            -0.540440       2.733520      -0.300250 

O            -1.027700       1.477930       1.765540 

O            -1.646300      -1.324260       0.653140 

O            -3.205310      -0.909760      -0.882710 

H            -2.196730       1.166790      -1.172020 

H             2.872230      -1.564050       1.951860 

H             0.764220      -0.302340       2.223010 

H             1.246950       1.368750      -1.789900 

H             3.328730       0.085370      -2.087780 

H             4.842640      -1.596410      -1.116390 

H             4.701040      -2.177370       0.411050 

H            -4.641750      -2.233340      -1.335890 

H            -4.127000      -2.267180       0.371210 

H            -3.083560      -2.971800      -0.880250 
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(1La/
3La)STC 

 

E(3La) = 1114.612484 au 
E(1La) =  1114.592933 au 

 
                                 Atom                x                  y                 z 
 

S           -0.263747       1.402230       0.452055 

C            2.358294      -1.552849       0.762820 

C            1.218182      -0.868131       0.974369 

C            1.146362       0.404037       0.184365 

C            1.588833       0.359295      -1.244995 

C            2.742255      -0.312209      -1.428816 

C            3.255699      -0.699355      -0.075720 

C           -3.963066      -1.886099      -0.496839 

C           -2.121667      -0.540174      -0.037662 

N            4.548966      -0.597568       0.224440 

N           -1.462016       0.599664      -0.433560 

O           -0.167553       2.619893      -0.277045 

O           -0.636066       1.398652       1.816872 

O           -1.758181      -1.288319       0.807932 

O           -3.207862      -0.708150      -0.767259 

H           -1.938593       1.201396      -1.084538 

H            2.524085      -2.605483       0.960044 

H            0.392893      -1.221944       1.563211 

H            0.984846       0.761089      -2.045392 

H            3.105519      -0.722195      -2.364348 

H            5.108513       0.068396      -0.281692 

H            4.829478      -0.788204       1.171958 

H           -4.832674      -1.820518      -1.138768 

H           -4.255738      -1.909599       0.546148 

H           -3.374568      -2.765364      -0.734207 

 
 
 
 
 



 SI28

(gs/3La)STC 

 

E(3La) = 1114.651470 au 
E(gs) = 1114.651470  au 

 
                                 Atom                x                  y                 z 
 

S            -0.210175       1.197398       0.495330 

C             2.584332      -1.666408       0.807550 

C             1.532033      -0.787011       1.143571 

C             1.128317       0.113234       0.163617 

C             1.633521       0.051483      -1.223812 

C             2.708069      -0.725377      -1.488699 

C             3.492486      -1.181027      -0.282569 

C            -4.088409      -1.746864      -0.616732 

C            -2.133945      -0.570568      -0.133528 

N             4.408621      -0.195909       0.148882 

N            -1.441540       0.585049      -0.442822 

O             0.044911       2.452533      -0.118059 

O            -0.551492       1.116147       1.863815 

O            -1.732360      -1.419295       0.586472 

O            -3.273079      -0.588903      -0.790867 

H            -1.916388       1.283697      -0.992349 

H             2.689928      -2.631699       1.280507 

H             0.945253      -0.893125       2.040885 

H             1.052856       0.518947      -2.003833 

H             3.039743      -0.922729      -2.498579 

H             4.301157       0.708105      -0.280494 

H             4.489765      -0.114332       1.148148 

H            -4.964899      -1.572740      -1.228176 

H            -4.361695      -1.853000       0.426528 

H            -3.554824      -2.629132      -0.951384 
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