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Motivation
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Synthetic crystalline garnets: Yttrium
aluminium garnet (YAG, Y3Al5O12),
Yttrium iron garnet (YIG, Y3Fe5O12)
and Gadolinium Gallium Garnet (GGG,
Gd3Ga5O12) are commonly used as a
host materials in solid-state lasers,
data storage, acoustic transmitters
and numerous nonlinear optics
applications (light-emitting diodes,
scintillators, magneto–optical films
etc.).

Despite the similar chemical structure
the three garnets types posses
different physical properties. In order
to normalize our research we use only
single crystal layers without additional
dopant ions concentrations.



Preliminary view
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All the spectra in this presentation have been fitted with “Vinda” software. Spectra calibration 

have been  provided with SS detector test. Velocity calibration gives emission temperature 

dependant scale  relative to α-Fe.



Y3Al5O12 (YAG)
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DB 3,"Voigt lines shape": Specific of the this model doublet is the possibility two legs of the  quadrupole
are allowed to have different Gaussian broadening.
BT1 and BT2, “Blume-Tjoin line-shape” doublets. This model describe the 57Fe emission Mössbauer

relaxation spectra for the indicated relaxation  times  in a magnetic hyperfine field. 



Spectra analysis YAG
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DB3 associated 
with Fe3+ in YAG 
garnet could be 
assigned to the 
slow spin 
relaxation. 



Gd3Ga5O12 (GGG)

o DB1 suggest Fe in highly                          
distorted lattice environment.

o DB2 Probably DB2 is due to                       
intersitial Fe.

o DB3 hyperfine parameters are 
consistent with an assignment                
to high-spin Fe3+.
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• There is no annealing 
stage between                               
RT and 563 K is observed. 

• High-spin Fe3+ shows               
fast spin relaxation, 
presumably due to 
exchange interactions     
with Gd3+.



YAG spectra analysis
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Corrected temperature: 

Corr.T. = Ϭ0 + ϬSOD [T (K), ϴD]
Where: 
Ϭ0:  …

ϬSOD..

ϴD -



Quenching Spectra_YAG
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YAG: Data from Mössbauer spectra 
parameters
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Spectra analysis YIG
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Complex Mössbauer
spectra fiited with
two distribution
models DIST.1 and
DIST.2 at tempe-
rature range 298 K ÷

798 K. An additional
two doublets have
been added to
accomplish the
fitting analysis at
704 K and 798 K.



Spectra analysis YIG



YIG: data from Mössbauer spectra parameters
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• Although limited to six ranges, the temperature dependence of the Isomer shifts
and Quadrupole splitting's of the YIG garnet without impurity atoms
concentration are consistent with the values for iron (III).

• The YIG single crystal garnet show clear temperature dependence at
temperatures above the RT. Temperature range from 298K to 798 K is indicative
for changes in crystal structure. Curie temperature for YIG is 560 K. After 604 K
we observe cleary shrinking of the two line shapes distributions and
predomination of the paramagnetic structure.

Summarize of the results

Summarize of the result for YAG

• Definite signs of an annealing stage with temperature range RT to 440 ºC
are not observed. Annealing at higher temperature is needed to incorporate 
all ions on regular lattice sites.
• High spin Fe3+ in this material shows slow spin relaxation presumably due to
exchange interaction of Fe ions with Al 3+.

Summarize of the result for YIG


