On the Luminescence of MA* and Mn?2*
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The luminescent properties of activator ions are very mucl
dependent on the chemical surrounding. Especially thetalrys
field and the covalence of the host lattice are responsiblethiis
effect. Tanabe-Sugano-diagrams demonstrate the eresjates
of the different transitions in correlation to the crystald and
the electron-electron interaction graphically. So thetpmsof the
different energetic states is dependent on the one hand en t
electronically configuration of the activator ion and ore thther
hand on the crystallographic positions within the hosidattFor
comparable results the luminescence was investigated én tl
garne structure.
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Fig. 1: Tanabe-Sugano-diagramm Fig. 2: Tanabe-Sugano-diagramm
of the & configuratiori! of the & configuratiori!
Intention V. /‘\[ e
Tetravalent Manganese is a known red emitter wbathd have the —/ ‘M“
possibility to replace the well established®Eactivator. One of the Fig. 3: The garnet structui@

problems here is the deep red emission which lealysto moderate
luminous efficiency. So it is one of the intensidoshift this emission
towards the blue spectral range by increasing tystal field splitting.

Crystallographic positon lon

Pseudo-dodecahedral site C Mg?*, Ca&*, S+, F&*, Mn?*, Y3+ and Li?*

Exp_e rlmel_’ltal . . . ) Octahedral site A Al3*, G, CP*, Fée*, In®*, G&*, Y3+ and LB+
We investigated the influence of the increasinthefcrystal field by Tetrahedral site D A% G#* Eé* Si* and Gé*
replacing the cations at their crystallographiesiwith full details we

. 4 H . 4
compared YAl;0,;:Mn*", Ca&* with LuzAl;0;,:Mn**, C&* and Fig. 4: Crystalographic positions within the garnet struetu

SLu,Ge0,,:Mn?* with SiIn,Ge,0,,:Mn?*. The ratio of the replaced lons
Y3*and L&* (ry/r,: 1,04) and accordingly Baand Ir#* (r_/r,,: 1,06) are
comparable. In the same manner are we able to gentipaiincrease of the
crystal field by this exchange of ions.
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Fig. 5: Emission spectra (
Y ;Al0,,:Mn** and

Results: LU,Al O, ;M4

It is clearly visible that an similar increase létcrystal field strength in
case of tetravalent Manganese leads to differpatteoscopic shifts
towards shorter wavelengths compared wittFMifihe Mrf* emission is
shifted 7 nm and the Mhone 70 nm. This can be traced back to the
steepness of the energy levels visible in the Ter#lgano-diagrams. The
irradiative transitions are in the case of MIiiE; — %A, and in case of P A e Aasnanes §
Mn2+: 6A2 N 2T2. Wavelength [nm]
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Conclusions: Emission spectra 1 evt
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In general it is possible to shift the Rtremission towards the blue by L ' Fig. 6: Emission spectra of
increasing the crystal field of the host latticeielo this small shift that ~ **1 SrLu,Ge0;,Mn*" and
] Sr,In,Ge,0,,:Mn?*

could be realized with the garnet structure otluast hattices should be o7
investigated to enforce this effect to reach a nsigeificant shift. 081
Especially Aluminates are interesting in this manne
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