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Introduction a Lu,Ga,0,,0.1% Ne** b Lu Al MgSIO,:0.1% No**
Garnet is the common name of a group of cubic minerals L = j il M ji [ N
belonging to the nesosilicates, which contain solely isolated Lu,ALGa0,0.1% Ne* VLU Al MgSIO,,:0.1% Nd**
tetrahedral [SiO,]* units. The general formula of garnets is
C,;A,D;0,,, Which, in case of natural garnets, can be written as 2 o b 2 J . h Lo ok
C,A,(Si0,);, where C = Fe?*, Mg?*, Ca?* and A = Al3*, Fe3*, Cr3* 5 e ¥,LUAIMGSIO, -0 19 Ne™
and V3*. In the general formula, O denotes oxygen and C, A, D = <
symbolize cations occupying the dodecahedral, octahedral and 2l U il ® TS TN
tetrahedral sites, respectively. Artificial garnets according to the & Lu,AIL0,,:0.19% Nd™ & YA MgSiO,,:0.1% Nd**
formula (Y,,Lu,)4(Al;,Ga )s0;, are applied as hosts for laser
gain media, scintillators, and LED phosphors. LJL [T N RN | Y W P O B N
g 33-0040 > YzAlsol2 33-0040 > Yaf’-\ISO12
In the present study, the luminescent properties of Nd3*, Pr3* = . ‘ =
and Ce®* doped garnet type host lattices, namely 18 i1 il
15 20 25 30 0 15 25 30

Lug(AlyyGay)s0i,, (Y1,LUy)sMG,AISI; 055 and (Yo, LU,)3AIsMgSIO,,,
are discussed as a function of their composition.

Fig.1. XRD patterns of Lus(Al,Ga);0;, (a) and (Y,Lu);Al;MgSiO,, (b) doped
with 0.1% Nd3* sintered at 1600 °C.
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Fig. 2. Reflection spectra of
Lug(Al,Ga)s0,,:0.1%Nd3*
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Fig. 6. Reflection spectra of
Luy(Al,Ga)s0,,:1%Pr3*
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Fig. 7. Emission spectra of
Lu(Al,Ga)s0,,:1%Pr3*
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Fig. 10. Reflection spectra of
(Y,Lu)sMg,AISi,0,,:2%Ce3*
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Fig. 8. Excitation spectra of
Lug(Al,Ga)s0,,:1%Pr3*
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Fig. 9. Emission spectra of
(Y,Lu)3Mg,AISi,0,,:1%Pr3*
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Fig. 11. Emission spectra of
(Y,Lu)3Mg,AISi,0,,:0.25%Ce3*
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Fig. 12. Excitation spectra of
(Y,Lu);AI;MgSiO,,:0.25%Ce3*
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Fig. 13. Emission spectra of
(Y,Lu);AI;MgSiO,,:0.25%Ce3*
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In this work, we demonstrated that a modification of the LUAG host by Ga, Y, or Si and Mg results in strong changes with respect to the optical spectra of Ce3*
Pr3+, or Nd3* located onto the dodecahedral garnet sites. Ce3* emits in LUAG:Ce at around 525 nm. Any replacement of Lu by Y or Al by Mg and Si, results in a
red-shift. Even a 600 nm emitting garnet is feasible by using Y;Mg,AlSi,O,, as a host. Pré* doped garnets show very peculiar spectra, due to presence of 4f-5d
(UV range) and 4f-4f (visible range) transitions. The ratio of band to line emission can be easily tuned by the garnet composition. While LUAG:Pr mainly shows
several 4f-5d emission bands in the UV range, in all Si/Mg comprising garnets the 4f-4f line transitions dominate the spectrum. The well known LUAG:Nd
reveals intense visible emission lines upon 160 nm excitation. The replacement of Al’* by Ga3*results in a band gap shift from 180 to 215 nm. At the same
time, the luminescence of Nd3*in the visible range is completely quenched, which reveals that the ET from the host lattice excitons to the 4f-4f states of the
dopant Nd3* is mediated by the high lying 4f5d-levels at 195 and 220 nm.




