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«Computer monitac
*Fluor escent lamp
*Electroluminescence la
*Plasma display




® No arealimit :
can co

®Efficiency is higher :
light loss through

® Possibility of having all coloursin one plan
required in colour TV displa

® | mproved crystallization and uniform distribution of




Particle
Size
shape
crystallite boundar

play an important roleto control p

Possibility of higher efficiency and narrower
nanocr ystalline phosphors




Fundamental an
Application
®Lighting industry
®Thermal lensing

® Per manent laser based devices
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Nano sample

180°-200°C @ TEA

Fluffy mass
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Bulk sample




M or phology

d: av. Size of the particles
c . related to size distribution

®Estimated valuesfor nanosample : d =15nm
c=0.14
®|_attice spacing same as expected in bulk
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®| dentical diffraction patternsfor nano and bulk samples Cubic
(correspondsto space group |a3)

®No distortion in nanocrystalline sample
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We use Sherrer formula
r 0.944
" d coshH A : wavelength

0 : diffraction angl

to estimate the aver age particle size using broadening of x-ra
(we also take into account the instrumental broadening)
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N. C. Chang and J.B. Gruber, J. Chem Phys. 41, 3227 (1964).
J. Silver et al, R. J. Phys Chem B, 106, 7200 (2001).
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Emission intensity
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(AJ=0, +1 with J=0<5J=0) D, —'F,¢: Electric dipolei
. satisfying magnetic
dipole selection rules (S; site) D, —'F; 5 :First order magnetic di
transition in the even parity crystal
Dy-"F, : mixing of odd parity =1 field and the electric dipole transitions
states into the 7F0 and 5D0 states. to second order




S
At wt. % of Eu’”

®Ratio of emission intensity of S Site to the emission intensit
decreases with increase in Europium concentration in the sample

; .

®Effect of fluorescence quenching after 4 at wt% of Eu* doping
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Do- F2 transition

Emission intensity of

At. wt. % of Eu’"

R Judd, Phys. Rev. 127, 750 (1962).
dfelt, J. Chem. Phys. 37, 511

®|ncreasein emission
with increasein Europium cc
®Effect of fluorescence quenching

4 at wt% of Eu3* doping
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Possible cause:
Dramatic shortening of lifetime of the luminescence states
I.e. dower and less efficient surface recombination process.
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A schematic diagram of the energy level of Eu®* in nanocrystalline Y ,O,:Eus*




Crydtal field H

Crystal field parameter

BIJ,rm = (_1)m

a0 Co)=( 51| Yul®

®Oneneeds an extra crystal field term a. to include J-mixing
® | ntensity of 5D,-"F, lineis proportional to a2
°D,-'F,lineis proportional to a

G. Nishimura, M. Tanaka, A. Kuritaand T.Kushida, J. Lumin, 48 & 49, 473 (1991).




At wt % of Eu™

Value of of a for nanocrystalline Y,O, with 4 at wt % Eu 3* :
for bulk Y,O5:Eu 3* : 995 cm




Nanocrystalline Y ,0,:Sm3* (0.25 At wt %)

Emission intensity
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Ge- Ho, transition of Sm3*
at 609 nm

D,.F, transition of Eu 3*
at 611 nm
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At. wt. % of Eu”

Only acceptor
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Energy transfer efficiency
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: Fluorescencein
At wt% of Sm**

in presence of acceptor (

Fo : Fluorescence inten. of dono

®|ncreasein energy transfer efficiency with Sm3* concentration for 4 at w
of Eud*




®Optical properties
Europium doped Yttria

®| ntensity of the strongest emi
with 4 at. wt.% of Europium isfoun
that for the corresponding bulk system.

®Narrow electronic emission spectrum suggest
in this nanomaterial.

®Crystal field parameter and equilibrium thermal energy
nanocrystalline system has been estimated.

®|ncrease in luminescence efficiency in the nanocrystalline samplesin
presence of donor has been investigated.




Work in Pro

®\/ariation of optical prop
nanoparticles.

®Energy transfer processin more det

® M ore accur ate estimation of ener gy transfer
Forster Theory.
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Sizedistribut

Phase

Intensity of the strongest
emission lineat 611 nm

Linear crystal field
parameter

Equilibrium energy
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®Equilibrium energ




