mm.tm“#"‘

calculated spoctral  intemeithes i el which
indicates vhe validity of badd | Welt theories

The susmary of the Judd Ofdh  imenvity

parameters for the foun plassee doped with Smed%,
is hown in Table 3.

o oy iy T N T SOFT IS
e

MquMwﬂwﬂﬂl"““‘fwmh"
tands of Sm™ Jote In LEWRST -§ glasses
awns1  ipwnsy  Lawes) BWhSS i
Traaxition LY Energy E ——

SR U 1 SR R SO I S Jost ) .{..,d ix- i fiw o o
S 0 e M WM 18 08 | o6 0S8 130 067 035 068
*u W T GAT M9 AN 44 dee a2 4B 421 374 424
Faz 3% §1% L 10 sss nis se 55 623 640 663 636
*Fea 1574 7248 ass 072 A4S S44 293 147 325 403 X1 353
Faz 1477 6730 067 050 638 437 353 341 446 281 275 I8
*Hisa 1537 6566 022 000 269 003 122 po2 229 003 124 0.03
Fiz 1595 6460 016 026 154 282 054 o072 041 146 0354 088
Rms dev 40,16 +1.44 +0.72 £]1.18 +0.60

Table 3. Comparison of Judd-Ofelt intensity parameters (04, k=2, 4 and 6) (<10  em?) of

sm™ ions in various glass environmens.

Glass o, o, Q Order 04 04
LBWBSMI 8.50 0.79 0.39 0220780 2.02
LBWBSM2 5.50 6.11 2.62 Q> 0> Qe .52
LBWBSM3 245 4.18 2.22 Qe Q>0 1.88
LBWBSM4 2,97 5.02 267 05 0> 0 1.88
LBWBSMS 1.76. 4.68 2,66 Q4 04 O 1.76

The values of J-O parameters are found to be in the
order of £2> Q> 2 for all the four glasses. The
Jower value of £2: indicates that the symmetry of
the ligand field at | mwmuﬁiwm; The
larger the size of the modifier ion causing the
e Sm-0 distance 1o increase. Such an
m *“ ﬂ*ﬁm‘ Iengths .produces 4. ¥

and the ligand oxygen ion also contribute to £
[24].

4, Conclusions:

The glasses of present study are fabricated using
conventional melt quendtmg technique:  The
'W“&WHIH obtained in all the glass. systems
ia ﬁf i.m: in nature. Very low rms deviation values
obtaine fnr the experimental and - calculated

or sirengths reflect the goodness of filting




International Journal of Luminescence and Applicatinn Vol & (TV) Februsty i}

17 55N Ha FITr-826R

Lead bismuth tungstonate horate glasses doped with Samarium ion

P. Sree Ram Naik?, P. V. Ramana', M. Satyavani®, Y. N. Ch. Ravi Babu'

'AG. &SGS. Degree College (A), Vuyyuru, Andhea Pradesh, Incia
USIC, 8.V University, Tirupati- 517502, Andhra Pradesh, India

DNLR.College (A), Bhimavaram-53

4202, Andhra Pradesh, India

“The Hindu College, Machilipatnam-521002, Andhra Pradesh, India

Abstract

B ans st . — e — _
Heavy metal multi component oxide glasses with the molar compositions of

(60-x) PHO - x Bi:0; -10WO3-298;03-15m20; (where x =
%) were prepared using conventional melt-quenching

10, 13, 20, 23, 30 mol
technique. The

absorption spectra of all these glasses were studied at room temperature. The
spectral data from the optical absorption studies were employed to compule
various spectroscopic parameters like Judd-Ofelt (1, A= 2. 4, 6) intensity
parameters. The higher values 22 of compared to other J-O paramelers
obtained in all the five glasses suggest the asymmelry around the rare earth
ion in all the glass matrices. The magnitudes of Q4/Q¢ ratio quality factor
decreases with the decrease in the PO content in the host matrices reflect the
dual nature of PbO. The radiative properties obtained in our investigations

suggest their lasing candidature.

Key words: Glasses, melt-quenching technique,

Judd-Ofelt paramelers,

lifetimes, branching ratio, absorption cross sections, emission cross sections

1. Introduction.

Glasses with heavy metal oxides are very attractive
hosts creating good environment for RE ions [1-4].
Bi-0; based glasses have potential applications in
optoelectronic  circuits as ultra fast switches,
infrared windows, optical isolators [6, 7]. The
nonconventional glass forming oxide Bi:Os,
participates in the glass structure with two possible
co-ordinations  [BiO;] pyramidal and [BiOg)
octahedral  units  [6-8]. The property of
phototropism of WO mixed glasses, they are
proposed as promising candidates for application in
information display devices of high memory [9,
10]. WO, containing host materials are also widely
used in smart windows to control solar input of
buildings or related to Jarge area displays [11, 12].
The dopant Sm** (*fs) ion is one of the most
interesting RE ions to analyze the fluorescence
properties s its emitting *Gsa level exhibits
relatively high quantum efficiency. The glass
containing Sm*" ions have the most interesting
qualities due to their potential applications for
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high-density  optical  Storage,
communication and color displays [13].

2. Experimental:

To prepare the glass system, AR grade chemicals
which are used. Conventional melt quench
technique is used for the preparation of glass.
Chemicals were thoroughly mixed and grinded for
about one hour in an agate mortar, 10gm mixture is
taken in alumina crucible and is kept in a muffle
furnace for about 4-5 hours. Temperature was
ranged up to 900-1000°C, When this melt attain a
desirable viscosity and become homogeneous, then
it was poured on o meltal plate. Glass was anncaled
at 330°C in an annealed furnace. After 2-3 hours
we can take it out at room temperature. Resultant
glass characterized by characterization
method. The refractive index ‘n’ of the samples
was eslimated by conventional methods [14].
Absorption spectra were characterized by taking
the undoped glasses as references for all the
samples on  JASCO UV-vis-NIR  V-670
spectrometer,

was
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|~! ;'Rﬂﬂ"’-’"_d discnssion various optical parameters such as refractive index,
the physical and optical  parameters sich as polaron  radivs, inter jonic distance, molar
mﬁunﬁﬁ ; “.d_“ (n), density, molar volume V,, are refractivity,  electronic pnlanznhnhry, upﬁc#l
P 1. It is interesting to note that the increase dielectric constant and density. Concentration and

| the increase of bismuth content,

u U Table: 1. Physical properties of Sm" jons in LBWBSI-5 glasses,
Physical property LBWBS! LBWBS2 1LBWBS} LBWBS4 LBWBSS
Average molecular weight 203.4 2155 227.6 2398 251.9
Density (g/m’) 7.421 7457 7.510 7.552 7.596 :
Refractive index ‘n* 217 2.13 2,101 2.066 2.031
Concentration ‘N’ (10™ions/cm’ ) 4.356 4.121 3.043 3.756 3.594
Polaron radius ‘r,’ (A”) 6.671 6.797 6.906 7.014 7.131
Interionic distance ‘r," (A% 1.689 1.599 1.677 1.757 1.846
Field strength F (10'%m™) 6.74 6.49 6.28 829 7.08
Molar volume *V,,' 27.47 28.90 3031 31.75 33.17
Oyptical dielectric constant 3.708 3.536 3414 3.268 3.127
in UV-Visible region takes place with gradual
[ [ increase of bismuth content in the glass series [20].
|
= x /\ L The squared reduced matrix elements [|U"" of the
5 it | ‘l'| i ; unit tensor operators available in the literature [21]
g " II ’ \ \ ]I'L_.H s is employed for the evaluation of certain
2 . Ji \ b spectroscopic parameters. The oscillator strengths
Fig , lll | \ fl b foxp are evaluated from the following expression
i A (1). Experimental oscillator strengths are obtained
e e e e using Beer-Lambert's law.
Wanelgngih (nm)
forg = 2321077 J lv) du Lt
Fig 1. NIR absorption spectra of Sm'* lons in : |
LBWBS Where £ is the molar extinction coefficient at
The absorption spectra of Sm’": lead bismuth energy \ cm’. IE(U) dv was evaluated by

‘tungstonate borate glasses are presented in Fig.| measuring the area under the curve shown in Fig 1.

| the intensities of s?ecnal fings were
tion bands. Theoretica
with seven distinctive and sharp absorp

19). The
aluated  using  the, literature |
1477nm, eva

ﬂ %Dnm, 1077nm, 1227nm, 1374nm,

| ths foep
experimental and calculated oscillator streng
lﬁBmwand 1586nm. These bmuls are ‘;:ﬁ: ﬁfw e 2 G

::iﬁtFﬁSi..ﬁf parnmmnrs @, n.,,_n. [13, .2] ublainr.d;
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