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							Introduc.on	–	Ageing	of	HLW	Nuclear	Waste	Form		
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							Radia.on	Interac.on	with	MaLer		
q  Interac2on	of	radia2on-	energy	transfer,	forma2on	of	la]ce	defects	
q  Produc2on	of	phonons,	excitons,	plasmons,	secondary	electrons,	

hea2ng	of	material	
q  Photon	irradia2ons	create	damage	mainly	by	electronic	excita2on-	

causing	bond	breaking	
q  Covalent	and	ionic	bond	rupture	
q  Valence	changes	
q  Significant	changes	in	ionic	mobility	
q  Phase	separa2on	
q  Density	and	volume	changes	

		

	

(Ewing,	Weber	&	Clinard,	1995)	(Weber,	2014)	

(Nordlund	et	al.,	2018)	
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							Introduc.on	–	Radia.on	Defects	
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q OXY	radical	 q E’	centre	
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							EPR	–	Theory	and	Experimental	

								ΔE	=	E+	-	E-	=	ge	βe	B0	=	hv		

q 	Electron	spins	on	its	own	axis	–	spin	angular	momentum	
q 	And	around	the	nucleus	in	an	orbit	-	orbital	angular	momentum.	
	
Unpaired	electrons	possess	a	magne2c	moment	which	acts	like	a	2ny	bar	magnet.		
	 								E	=	-meB0	=	ge	βe	B0	S	
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Integral/Area	
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Integral/Area	vs.	Annealing	Temperature	
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Integral/Area	vs.	Annealing	Temperature	
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Results	and	Summary	
q  Gamma	radia2on	induced	defects	iden2fied	in	the	Indian	and	MW	base	

glasses.	
	
q  Most	of	the	defects	disappear	by	the	recombina2on	of	electron	and	hole	

on	annealing	except	the	oxy	radical.	
	
q  The	area	under	the	integra2on	curve	for	EPR	signals	decreases	on	

annealing.	
	
q  There	is	difference		in	the	UV-Vis	absorp2on	intensity	but	no	changes	in	the	

band	posi2on	sugges2ng	same	defect	forma2ons.	(quan2fica2on	is	
required).	
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Further	Work	

q  Iden2fica2on	of	the	uniden2fied	defects.	
	
q  Quan2fica2on	of	the	defect	centres	and	rela2on	with	dose.	
	
q  Thermal	annealing	at	400	degree	Celsius.	
	
q  Study	of	the	structure	of	the	all	the	defect	centres	with	simula2ons	

possibly.	
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Thank	you	for	listening!	Any	ques.ons?	
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