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ABSTRACT 
It has been well understood that presence of heteroatom influences the photophysical 
and photochemical behaviour of aromatic molecules. Different rate constants of aromatic 
molecules changes due to presence of different nπ* and ππ* interactions. Increased spin-
orbit coupling due to the heavy atom effect or the occurrence of an 

3
nπ*→S0 transition 

will enhance the value of non radiative rate constant.  
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Introduction 

A molecule undergoes transitions from the ground electronic state to higher 

electronic excited singlet states. The deactivation of the molecule takes place either 

via radiative or via radiationless pathways. The transition to the ground state by 

radiative pathway is called fluorescence and non radiative pathway called internal 

conversion. The non radiative transition from singlet to triplet state is called 

intersystem crossing. The radiative deactivation from the lowest triplet state to the 

ground state is called Phosphorescence [1-7]. 

Phosphorescence: 

Different mechanisms through which phosphorescence occur are discussed below. 
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Discussion 

In the present work phosphorescence spectra of Di-pyridyl-ketone and Di-pyridyl-

amine have been compared. 

Phosphorescence Life Time, Quantum  Yield and Different Rate Constants  

Molecule 
In EtOH solution 

Τp (in ms) Φp
 Kp in s-1 Knp in s-1 

DPK 6.36 0.20 31 126 

# On the assumption of  φT = 1 and Ks = Kns = 0, above constants are determined from the well known 

formulae Kp = 1/τp
o = φp/φT • τp and Knp = (1 – φp )/φT • τp . Here Ks and Kns  are the fluorescence radiative 

and non radiative rate constants,  Kp and Knp  are the phosphorescence radiative and non radiative rate 

constants, φT   and φp  are triplet state and phosphorescence quantum yields, τp is the phosphorescence life 

time and τp
o is the intrinsic  phosphorescence life time that is the life time when the only depleting 

process is phosphorescence radiative emission 

Phosphorescence Life Time, Quantum Yield and Different Rate Constants  

Molecule 
In ETOH solution 

 Τp(in s) Φp
 Kp in s-1 Knp in s-1 

DPyA 1.1 0.5 .76 0.15 
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The triplet state life time Τp  suggests that in case of DPK the lowest triplet state and 

lowest singlet state are nπ* whereas these are ππ* for DpyA *8+. Also it has been 

revealed that intermediate states are nπ* for DpyA and ππ* for DPK *9+. 

Conclusion 

Therefore energy level diagram for DpyA and DPK are of opposite in nature. The 

heavy atom effects are dominant since 
n  transitions play important role in both 

the atoms. Moreover non bonding electrons in Di-pyridyl-ketone make extra energy 

states which are absent in Di-pyridyl-amine. 

Therefore possible mechanisms for phosphorescence spectra of Di-pyridyl-ketone 

and Di-pyridyl-amine are following. 
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