
Accepted Manuscript

Photoluminescence, Thermoluminescence glow curve and
emission characteristics of Y2O3:Er3+ nanophosphor

N.J. Shivaramu, B.N. Lakshminarasappa, K.R. Nagabhushana,
H.C. Swart, Fouran Singh

PII: S1386-1425(17)30629-7
DOI: doi: 10.1016/j.saa.2017.07.070
Reference: SAA 15357

To appear in:
Spectrochimica Acta Part A: Molecular and Biomolecular
Spectroscopy

Received date: 25 March 2017
Revised date: 21 June 2017
Accepted date: 31 July 2017

Please cite this article as: N.J. Shivaramu, B.N. Lakshminarasappa, K.R. Nagabhushana,
H.C. Swart, Fouran Singh , Photoluminescence, Thermoluminescence glow curve and
emission characteristics of Y2O3:Er3+ nanophosphor, Spectrochimica Acta Part A:
Molecular and Biomolecular Spectroscopy (2017), doi: 10.1016/j.saa.2017.07.070

This is a PDF file of an unedited manuscript that has been accepted for publication. As
a service to our customers we are providing this early version of the manuscript. The
manuscript will undergo copyediting, typesetting, and review of the resulting proof before
it is published in its final form. Please note that during the production process errors may
be discovered which could affect the content, and all legal disclaimers that apply to the
journal pertain.

http://dx.doi.org/10.1016/j.saa.2017.07.070
http://dx.doi.org/10.1016/j.saa.2017.07.070


AC
CEP

TE
D M

AN
USC

RIP
T

1 

 

Photoluminescence, Thermoluminescence glow curve and emission 

characteristics of Y2O3:Er
3+

 nanophosphor  

N.J. Shivaramu
1*

, B.N. Lakshminarasappa
2*

, K.R. Nagabhushana
3
, H.C. Swart

1
, Fouran Singh

4
 

1
Department of Physics, University of the Free State, Bloemfontein, ZA-9300, South Africa 

2
Department of Physics, Bangalore University, Bangalore- 560 056, India 

3
Department of Physics, PES University, Bangalore-560085, India 

4
Inter University Accelerator Centre, P.O. Box No. 10502, New Delhi 110 067, India 

 

*Corresponding author: Tel: +91 9448116281 (Dr. B.N. Lakshminarasappa).  

Email:  bnlnarassappa@rediffmail.com (Dr. B.N. Lakshminarasappa), nj.shivaram@gmail.com 

(Dr. N.J. Shivaramu). 

 

Abstract 

Nanocrystalline Er
3+

 doped Y2O3crystals were prepared by a sol gel technique. X-ray diffraction 

(XRD) patterns showed the cubic structure of Y2O3 and the crystallite size was found to be ~25 

nm. Optical absorption showed absorption peaks at 454, 495 and 521 nm. These peaks are 

attributed to the 
4
F3/2+

4
F5/2, 

4
F7/2 and 

2
H11/2+

4
S3/2 transitions of Er

3+
. Under excitation at 378 nm, 

the appearance of strong green (520-565 nm) down conversion emission assigned to the (
2
H11/2, 

4
S3/2)→

4
I15/2 transition and the feeble red (650-665 nm) emission is assigned to the 

4
F9/2→4

I15/2 

transition. The color chromaticity coordinates showed emission in the green region.  The strong 

green emission of Y2O3:Er
3+

 nanophosphor may be useful for applications in solid compact laser 

devices. Thermoluminescence (TL) studies of γ-irradiated Y2O3:Er
3+

showed a prominent TL 

glow peak maximum at 383 K along with a less intense shoulder peak at ~425 K and a weak 

glow at 598 K. TL emission peaks with maxima at 545, 490, 588 and 622 nm for the doped 

sample were observed at a temperature of 383 K and these emissions were due to defect related 

to the host material. TL kinetic parameters were calculated by a glow curve deconvolution 

(GCD) method and the obtained results are discussed in detail for their possible usage in high 

dose dosimetry.  
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