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SSL downconverters must satisfy numerous criteria




Narrowband red-emitting nanophosphors made at SNL

Zircon structure: Pyrochlore: Pyrochlore:
o K e (A,RE)Ta,0,:Eu3*
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Synthesis of YVO,:Eu3* nanoparticles

T .

4 o

X
¢ o c 0
© Metal salt (Sr, Ca, Y)
O\Cx . 6iih + Dopant metal salt o =
. . (rare earth)

©) @)

EDTA—complexes metals, caps hanoparticles

>

E—
.

Sodium vanadate







excibed ak 395 nm

TW04:EU

emission

W N

300 400 =00 600 =250 G600 650 700 750
excitation wavelength (nm) emission wavelength (nm)




(Eu,BDVO4 nanophosphor
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SiO2 coating

D20 EDTA D20 Citrate

Diethylene
glycol

YVO4/YPO4

Y(P,v)04
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Synthesis: RE(citrate) Anionic Ta precursors
O OH 0 3png' precip b
G'WO' l OH/pH-13.5

070 > dissolve

RE=La, Gd, Lu, Y, Eu

Pyrochlores: (RE,A)Ta,0O-; A=alkali
(RE,A)12xTa,07.4



http://upload.wikimedia.org/wikipedia/commons/a/a3/Sodium_citrate.png




The QY increases with increasing A-site distortion.




Gd half-occupies 8-coordinate A-site

Gd/Eu on A-site A-site empty

K sits ~0.8 A from the A-site in two
mmetry-related positions
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CdTe-based quantum dots

CdSe CdTe/CdSe
spheres nanorods core/shell
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CdSe/CdS CdTe/CdSe
(-4%) (-6.6%)
CdSe/ZnS ZnTel/ZnSe
(-11%) (-8.9%)
CdSe/ZnSe ZnTe/CdSe
(-6.3%) (-0.3%)
CdTe/ZnSe ZnTe/CdTe
(-13.9%) (+5.0%)

CdS/ZnS (-
7.0%)




CdO + Oleic Acid +ODE /Te + ODPA + ODE

Clear Cd Precursor

CdTe 3.5nm Spheres
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Selective lon Layer Absorption and Reaction for CdSe shells

Se precursor: TOP/Se + ODE Cadmium Oleate: CdO + Oleic Acid +ODE

Multiple injections
at 240-260 C

CdTe spherical cores

CdTe cores coated with 10 layers of CdSe

 Oleic Acid is a weakly binding ligand, so growth occurs on all facets to yield
spherical zinc-blende shells.

Cai et al., J. Phys. Chem. C, 116, 2012
Li et al., JACS, 125, 2003
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CdTelCdSe
CdSe shell number

pi21A winmuenb <




CdTe
CdTelCdS«

— CdTelCdSelCdS

el
L

CdTe
CdToltaSe
— CaTelCaBSelCas

(su) [eaboaju

normalized luminescence

°
=
©
G
@
@
e
c
=
=]
)
g
%E
=
™
(=]
£

wavelength (nm) time (ns)




Absorption
Emission

=
=S

=
o

QY=41%

=
.Y
Al=EUa1Ul pazijEwIou

=
(X

400 =00 GO0
wavelength (nm)




CdTe
CdTe/2CdSe

CdTe/2CdSe/CdS
CdTe/2CdSe/CdS/5ZnS
CdSe/ZnSe
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