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Schematic of energy levels of excited molecule and along with their various 
transitions. Vertical straight lines represent radiative transitions, wavy lines represent non-
radiative transitions. 





: Photodissociation processes (a) Direct dissociation (b) Electronic predissociation in 
which molecules undergo radiationless transition (Radless Trans) (c) Vibrational predissociation 
in which the photon creates a quasi-bound state in the potential well which decays either by 
tunnelling (tn) or by intramolecular vibrational energy redistribution (IVR) (d) Spontaneous 
radiative dissociation 
 





Photodissociaton processes from ground electronic state (a) the photon creates a 
bound level in the upper electronic state which subsequently decays as a result of a radiationless 
transition (rt) to the electronic ground state. In (b) overtone pumping directly creates a quantum 
state above the threshold of the electronic ground state 
 





 Schematic of one color REMPI schemes: A) (1+1) REMPI; B) (2+1) 
REMPI and C) (3+1) REMPI. Si, Sf and IC refer the initial ground state, resonant 
excited state and the ionization continuum respectively







Energy partitioning, using hybrid model for the 
dissociation process A–BC A+BC
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A schematic diagram of MB-REMPI-TOF-MS system.



2+1) REMPI scheme for Cl and Cl* detection

2+1) REMPI scheme for Br and Br* detection 





Schematic of the Nd:YAG pumped dye laser system for generating ~ 234 nm 



z- x

y

Schematic of the ion source. Plates f1, f2, and f3 stands for 
the repeller plate, extraction and acceleration grid, respectively 



The voltage divider for supplying the requisite power to the MCP. 
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FFlow chart of f analysis proccedure of REMMPI data. 



Energy levels of Nd:YAG laser 



Schematic representation of energy levels of an organic dye 
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UV absorption spectrum of 3,4-dichloro-1,2,5- thiadiazole at room temperature. 



Doppler profiles of Cl and Cl* atoms produced in the 235 nm laser 
photolysis of 3,4-dichloro-1,2,5-thiadiazole used for the determination of their ratio 





REMPI-TOF profiles of Cl (2P3/2) and Cl* (2P1/2) produced from the 
photodissociation of 3,4-dichloro-1,2,5-thiadiazole at 235 nm. The circles are the 
experimental data and the solid line is a forward convolution fit

Centre-of-mass recoil translational energy distribution derived from figure. 
3.3 for Cl (2P3/2) and Cl* (2P1/2), produced in the photodissociation of 3,4-dichloro-1,2,5- 
thiadiazole at 235 nm. 



Relative energy diagram in kcal/mol, along with the structures, for the various 
products in the photodissociation of 3,4-dichloro-1,2,5-thiadiazole at 235 nm in its ground state
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(1a) UV absorption spectrum of the 3,4-dicholro-1,2,5-thiadiazole recorded at 
2 Torr of pressure. (1b) After 10-min photolysis at 235 nm. (1c) After 20-min photolysis at 
235 nm. (2a) Difference UV spectrum for 10 min photolysis. (2b) 20 min photolysis at 235 
nm
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Vertical excitation energies (eV) and oscillator strengths (given in parentheses) of 
low-lying singlet states of 1,2,5-thiadiazole and 3,4-dichloro-1,2,5-thiadiazole with respective 
designation. The C2V symmetry designation for both the compounds, nature of transition and 
MO’s involved in the transitions are also included in the table. 

 

 

 

 



Computed HOMO, LUMO, along with other MOs involved in the transition of 
1,2,5-thiadiazole and 3,4-dichloro-1,2,5-thiadiazole
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Various diabatic potential energy curves calculated for 3,4-dichloro-1,2,5-
thiadiazole along the C–Cl and N–S bond length with the other geometrical parameters 
optimized for the ground state using TD-DFT method. 
 

P



Schematic potential energy diagram for various process in the 
photodissociation of 3,4-dichloro-1,2,5-thiadiazole at 235 nm. 
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Relative energy diagram in kcal/mol, along with the structures, for the 
various channels forming CN(B2 +) species in the photodissociation of 3,4-dichloro-
1,2,5- thiadiazole in its ground state







Calculated vertical excitation energies (nm) and oscillator strengths (given in parentheses) of 
low–lying singlet states of 3,4-dichloro-1,2,5-thiadiazole along with its isomers, dimers of ClCNS, ClCNS 
and SNCCN. Transitions with calculated oscillator strength less than of 0.0010 are not shown in the table. 
Vertical excitation energies are calculated using DFT method employing aug-cc-pVDZ basis set. 
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Calculated vertical excitation energies (nm) and oscillator strengths (given in 
parentheses) of low–lying singlet states of isomer 1, NC–C(Cl2)–N=S using various methods 
employing aug-cc-pVDZ basis set. 
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REMPI-TOF profiles of Cl (2P3/2) and Cl* (2P1/2) produced from the 
photodissociation of A) 3-chloropyridine and B) 3-chloro-2,4,5,6-tetrafluoropyridine at 235 nm 
at magic angle (  =54.7°). The circles are the experimental data and the solid red line is a 



forward convolution fit. The instrument function is depicted as the green dotted curve in lower 
panel of B. 



Centre–of–mass recoil translational energy distribution derived from figure 
4.2 for Cl (2P3/2) and Cl* (2P1/2), produced in the photodissociation of A) 3-
chloropyridine and B) 3-chloro-2,4,5,6-tetrafluoropyridine at 235 nm. 
 



Relative energy diagram in kcal/mol, along with the structures, for the various 
products in the photodissociation of 3-chloropyridine at 235 nm in its ground state. 







Vertical excitation energies (eV) and oscillator strengths (given in parentheses) of low–lying 
singlet states of 3-chloropyridine and 3-chloro-2,4,5,6-tetrafluoropyridine with respective designation. The 
Cs symmetry designation for both the compounds, nature of transition and MOs involved in the transitions 
are also included in the table.



Computed HOMO, LUMO, along with other MOs involved in the 
transition of 3-chloropyridine and 3-chloro-2,4,5,6-tetrafluoropyridine. 
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The average translational energy,  , available energy (Eavail), fT value, and the relative 
quantum yield ( ) for photodissociation of 3-chloropyridine and 3-chloro-2,4,5,6-tetrafluoropyridine at 
h =235 nm. The excitation energy is 122 kcal/mol. The  (C Cl) is taken as 95.0 kcal/mol. All energies 
are in kcal/mol. 
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Various diabatic potential energy curves calculated for 3-chloropyridine and 
3-chloro-2,4,5,6-tetrafluoropyridine along the C–Cl bond length with the other 
geometrical parameters optimized for the ground state using TD-DFT method 





Schematic of mechanism for various Cl/Cl* elimination channels for 3-
chloropyridine and 3-chloro-2,4,5,6-tetrafluoropyridine
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UV absorption spectrum of 4-bromo-2,3,5,6-tetrafluoropyridine at 
room temperature with the absolute absorption cross-section. 



REMPI-TOF profiles of Br (2P3/2) produced from the photodissociation of 4-
bromo-2,3,5,6-tetrafluoropyridine at 234 nm. The circles are the experimental data, the 
dashed lines are forward convolution fit for two different channels, namely, fast and slow and 
the solid line shows the sum. Three panels, namely, upper, middle and lower panels 
correspond to different experimental geometries with =0°, =54.7°,and =90° respectively



REMPI-TOF profiles of Br* (2P1/2) produced from the photodissociation of 4-
bromo-2,3,5,6-tetrafluoropyridine at 234 nm. The circles are the experimental data, the 
dashed lines are forward convolution fit for two different channels, namely, fast and slow and 
the solid line shows the sum. Three panels, namely, upper, middle and lower panels 
correspond to different experimental geometries with =0°, =54.7°,and =90° respectively



Centre-of-mass recoil translational energy distribution derived from 
figure 5.2 and 5.3 for Br (2P3/2) and Br* (2P1/2), produced in the 
photodissociation of 4-bromo-2,3,5,6-tetrafluoropyridine at 234 nm. 
 





Computed HOMO, LUMO, along with other MOs involved in the transition 
of 4-bromo-2,3,5,6-tetrafluoropyridine. 
 

Vertical excitation energies ( eV, nm) and oscillator strengths (given in 
parentheses) of low–lying singlet states of 4-bromo-2,3,5,6-tetrafluoropyridine with 
respective designation calculated using TD-DFT method. The C2v symmetry designation, 
nature of transition and MOs involved in the transitions are also included in the table. 
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Various diabatic potential energy curves calculated for 4-bromo-2,3,5,6-
tetrafluoropyridine along the C–Br bond length with the other geometrical parameters 
optimized for the ground state using TD-DFT method. 

Various diabatic potential energy curves calculated for 4-bromo-2,3,5,6-
tetrafluoropyridine along the C–Br bond length using multi configuration quasi 
degenerate second order perturbation theory (MCQDPT2). The ground state geometrical 
parameters are optimized at MP2 level. 





et al



et al

ab initio















ab 

initio 

  



UV absorption spectra of (A) 2,4,6-trichloropyrimidine (B) 5-chloro-
2,4,6-trifluoropyrimidine at room temperature. 



REMPI-TOF profiles of Cl (2P3/2) and Cl* (2P1/2) produced from the photodissociation 
of (A) 2,4,6-trichloropyrimidine and (B) 5-chloro-2,4,6-trifluoropyrimidine at 235 nm at magic 
angle (  =54.7°). The circles are the experimental data and the solid line is a forward convolution 
fit The instrument function is depicted as the blue dotted curve in lower panel of B. 



Centre-of-mass recoil translational energy distribution derived from figure 
6.2 for Cl (2P3/2) and Cl* (2P1/2), produced in the photodissociation of (A) 2,4,6-
trichloropyrimidine and (B) 5-chloro-2,4,6-trifluoropyrimidine at 235 nm. 





 Vertical excitation energies and oscillator strengths (given in parentheses) of low–lying singlet 
states of 2,4,6-trichloropyrimidine and 5-chloro-2,4,6-trifluoropyrimidine with respective state designation 
calculated using EOM-CCSD. The C2v symmetry designation, nature of transition and MOs involved in the 
transitions are also included in the table. 

  *



Computed HOMO, LUMO, along with other MOs involved in the transition of (A) 
2,4,6-trichloropyrimidine and (B) 5-chloro-2,4,6-trifluoropyrimidine 
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Various adiabatic potential energy curves calculated for (A) 
2,4,6-trichloropyrimidine and (B) 5-chloro-2,4,6-trifluoropyrimidine along 
the C–Cl bond length with the other geometrical parameters optimized for 
the ground state using MP2 method. 
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