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Chromophores based on YInO3 \ 74

Base compound is white,
dopant gives intense colors

Y[in,,Fe,JO,  The Mn variant has commercial
promise

Yllnl-éxcuxTi;]03

Hexagonal structure with YOg
octahedra and InOs trigonal
bipyramids

Y[In, Mn,]O, Y[In,,.,,Mn,Ti,Zn O,

J. Li, S. Lorger, J.K. Stalick, A.W. Sleight, and M.A. Subramanian, Inorg. Chem. 55, 9798-9804 (2016).
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YMn;_,In,O3 solid solution VY
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YMni_,In, O3 refinements
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YMni_,In,O3 x-ray absorption spectroscopy \ i

1L4F_ —o000
— x=0.10
12— x=025 1.2
— x=0.50
= W) S _10
é — x=0.75 ) 05
- 0.8 — Z0.
S g <
N 3
£ < g
S N s
S 04 = S 04
- £
=]
0.2 z 05
6536 6540 6544 —_—
0.0 \ . . Energy I(eV) - _—
1 1 1 L L

6540 6550 6560 6570 6580 27920 27960 28000 28040 28080

Energy (eV) Energy (eV)

Carlo Segre - lllinois Tech 2019 Denver X-Ray Conference August 9, 2019 5/15



Bimodal Mn local environment fits XANES \ 7
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S. Mukherjee, H. Ganegoda, A. Kumar, S. Pal, C.U. Segre, and D.D. Sarma, Inorg. Chem.
57, 9012-9019 (2018).
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Detailed modeling on endpoint composition
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Endpoint EXAFS fits describe all samples
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YMn;_,In,O3 optical properties V
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Purple YMn;_,Ga,O3 solid solution v

YGaOj3 has same hexagonal structure

Doping with Mn gives brilliant purple colors

Is Mn in a bimodal local environment?
YMni_,GaxO3 is more challenging, requiring careful

control of temperature and time to avoid garnet im-
purity phase
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Purple YMn;_,Ga,O3 solid solution v
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YMn;_,Ga, O3 diffraction data 7
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YMn;_,Ga,O3 XANES
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YMnl_XGaXO3 EXAFS ifl/'
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Where do we go from here? i

YMn;_xGaxO3 needs additional work to obtain good crystalline samples
across the composition range

Bimodal environments seem to be a general property of the two systems
studied so far

Will this bimodal environment be present in all systems based on this hexag-
onal structure? In other chromophore systems?

May need to revisit local structural effects in other such oxide systems
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