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Investigating	the	dosimetric	application	of	nanopowders	of	Yttrium	Iron	Garnet	with	the	substitution	of	bismuth	and
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The	Bi۳+	and	Mn۴+	cations	were	doped	in	Yttrium	Iron	Garnet	(YIG)	Y۳-xBixFe۵-xMnxO۱۲	(x=۰,	۰.۱,	۰.۲,	۰.۳,	and	۰.۵)
nanoparticles	 by	 a	 mechanochemical	 method.	 The	 experimental	 optimum	 time	 for	 ball	 milling	 was	 ۱۵	 hours.	 To
investigate	the	structure,	size	and	shape	of	particles,	the	following	techniques	were	used:	X-ray	diffraction	(XRD)	and
transmission	 electron	 microscopy	 (TEM).	 The	 results	 of	 the	 investigation	 of	 the	 crystal	 structure	 show	 that	 YIG
nanoparticles	with	an	average	particle	size	of	۴۰	nm	are	formed	in	a	single	phase	and	with	a	cubic	structure,	and	the
best	calcination	temperature	is	about	۱۱۰۰°C	for	۳	hours.	This	temperature	is	lower	than	the	desired	phase	formation
temperature	in	the	conventional	ceramic	method.	The	maximum	thermoluminescence	response	to	the	gamma	rays	of
the	۶۰Co	source	was	obtained	in	۰.۳	mol%	of	the	impurity.	A	computer	program	based	on	general-order	kinetics	was
used	to	determine	the	number	of	peaks	in	the	thermoluminescence	radiation	curve	and	the	kinetic	parameters	related
to	each	peak.	Two	overlapping	peaks	were	observed	at	 temperatures	of	۳۹۸	and	۴۲۲	K	 in	 the	 thermoluminescence

curve	of	this	nanoparticle.	The	results	show	that	this	nanoparticle	has	suitable	conditions	for	use	in	dosimetry
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