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The primary excited state decay and energy transfer processes in singly Tm3þ-doped
TeO2:ZnO:Bi2O3:GeO2 (TZBG) glass relating to the 3F4 ! 3H6 1.85 lm laser transition have been
investigated in detail using time-resolved fluorescence spectroscopy. Selective laser excitation of the
3H4 manifold at 794 nm, the 3H5 manifold at 1220 nm, and 3F4 manifold at 1760 nm has established
that the 3H5 manifold is entirely quenched by multiphonon relaxation in tellurite glass. The
luminescence from the 3H4 manifold with an emission peak at 1465 nm suffers strong suppression
due to cross relaxation that populates the 3F4 level with a near quadratic dependence on the Tm3þ
concentration. The 3F4 lifetime becomes longer as the Tm3þ concentration increases due to energy
migration and decreases to 2.92 ms when [Tm3þ]¼4 mol. % as a result of quasi-resonant energy
transfer to free OH radicals present in the glass at concentrations between 11018 cm3 and
21018 cm3. Judd-Ofelt theory in conjunction with absorption measurements were used to obtain
the radiative lifetimes and branching ratios of the energy levels located below 25 000 cm1. The
spectroscopic parameters, the cross relaxation and Tm3þ(3F4) ! OH energy transfer rates were
used in a numerical model for laser transitions emitting at 2335 nm and 1865 nm.
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			Energy transfer and energy level decay processes in Tm3+-doped tellurite glass

			




























	
	


	
		
		
		
		
	





	
	
	
	
	
	
	
		
		
		
		
		
			
			
			
		
		
		
		
			
			
				
				
					
					
					
					
						
						
							
							
						
					
				
				
				
				
				
				
				
				
				
				
			
			
		
			
			
				
				
					
					
					
					
						
							
						
						
					
				
				
				
				
				
				
				
				
				
				
			
			
		
			
			
				
				
					
					
					
					
						
							
						
						
					
				
				
				
				
				
				
				
				
				
				
			
			
		
			
			
				
				
					
					
					
					
						
							
						
						
					
				
				
				
				
				
				
				
				
				
				
			
			
		
			
			
				
				
					
					
					
					
						
						
							
							
						
					
				
				
				
				
				
				
				
				
				
				
			
			
		
		
		
		
	


Gomes L.;LOUSTEAU, JORIS;MILANESE, DANIEL;SCARPIGNATO, GERARDO CRISTIAN;Jackson S. D.

	
		
		
	



			2012

			

			
				Abstract

				The primary excited state decay and energy transfer processes in singly Tm3þ-doped
TeO2:ZnO:Bi2O3:GeO2 (TZBG) glass relating to the 3F4 ! 3H6 1.85 lm laser transition have been
investigated in detail using time-resolved fluorescence spectroscopy. Selective laser excitation of the
3H4 manifold at 794 nm, the 3H5 manifold at 1220 nm, and 3F4 manifold at 1760 nm has established
that the 3H5 manifold is entirely quenched by multiphonon relaxation in tellurite glass. The
luminescence from the 3H4 manifold with an emission peak at 1465 nm suffers strong suppression
due to cross relaxation that populates the 3F4 level with a near quadratic dependence on the Tm3þ
concentration. The 3F4 lifetime becomes longer as the Tm3þ concentration increases due to energy
migration and decreases to 2.92 ms when [Tm3þ]¼4 mol. % as a result of quasi-resonant energy
transfer to free OH radicals present in the glass at concentrations between 11018 cm3 and
21018 cm3. Judd-Ofelt theory in conjunction with absorption measurements were used to obtain
the radiative lifetimes and branching ratios of the energy levels located below 25 000 cm1. The
spectroscopic parameters, the cross relaxation and Tm3þ(3F4) ! OH energy transfer rates were
used in a numerical model for laser transitions emitting at 2335 nm and 1865 nm.
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					Il report seguente simula gli indicatori relativi alla propria produzione scientifica in relazione alle soglie ASN 2023-2025 del proprio SC/SSD. Si ricorda che il superamento dei valori soglia (almeno 2 su 3) è requisito necessario ma non sufficiente al conseguimento dell'abilitazione.
La simulazione si basa sui dati IRIS e sugli indicatori bibliometrici alla data indicata e non tiene conto di eventuali periodi di congedo obbligatorio, che in sede di domanda ASN danno diritto a incrementi percentuali dei valori. La simulazione può differire dall'esito di un’eventuale domanda ASN sia per errori di catalogazione e/o dati mancanti in IRIS, sia per la variabilità dei dati bibliometrici nel tempo. Si consideri che Anvur calcola i valori degli indicatori all'ultima data utile per la presentazione delle domande.

La presente simulazione è stata realizzata sulla base delle specifiche raccolte sul tavolo ER del Focus Group IRIS coordinato dall’Università di Modena e Reggio Emilia e delle regole riportate nel DM 589/2018 e allegata Tabella A. Cineca, l’Università di Modena e Reggio Emilia e il Focus Group IRIS non si assumono alcuna responsabilità in merito all’uso che il diretto interessato o terzi faranno della simulazione. Si specifica inoltre che la simulazione contiene calcoli effettuati con dati e algoritmi di pubblico dominio e deve quindi essere considerata come un mero ausilio al calcolo svolgibile manualmente o con strumenti equivalenti.
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