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Abstract: The fluorescence properties of different conceiunat of Smi* doped Zinc-Alumino-Sodium-
Phosphate (ZANP) glasses were studied by the XRilical absorption, and photoluminescence. X-ray
diffraction profiles confirmed the amorphous natafgdhe glass samples. Judd-Ofelt (J-O) theory aygsied

to the experimental oscillator strengths to evauhtee phenomenological J-O intensity parametgré,=2, 4
and 6). Using J-O intensity parameters and emisspa@ttra, various radiative parameters such astnasli
transition probabilities (&), radiative lifetimes 1g), calculated and measured branching ratfis& B,
effective bandwidthsA\.s) and stimulated emission cross-sectiang (ere calculated for observed emission
transitions. The intensity of emission transitiovith the variation of Sii ion concentration was studied.
Keywords: Judd-Ofelt Parameters; Emission cross-sectiomdiag ratio.

1. Introduction and Experimental

Rare earth ions doped glasses are important matéoiabulk lasers, optical fibers, optical ampif
and wave guide lasers [1-3]. The interest in seleaif phosphate glass as a host for rare earghigoawing to
their transparency in a wide spectral range (frdtraviolet to infrared), which makes them suitalbbe
fabrication of optical fibers, low melting poinhdrmal stability and high gain density.

Among various lanthanide ions, $nion is one of the most interesting ions, becadsts dncreasing
demand in various fluorescent devices, high-dengfitical storage, under sea- communication andrcolo
displays. Its emittindGs/, level exhibits relatively high quantum efficienapd also shows different quenching
emission channels [4,5].In the present paper, titeoas report the results obtained on the and syssxipic
properties of different concentrations of Brdoped zinc-aluminium-sodium-phosphate (ZANP) gliassrix.
The Judd-Ofelt (J-O) theory has been applied tdoexpihe £->f transition of rare earth ion to evaluag (A\=2,

4 and 6) parameters and radiative properties oéxioged states.

The glass samples synthesized in tksegmt work have the compositions (50-xPP20NgHPO;-
10Zn0O-10AlIR-10NaF-xSmO; (where x= 0.1, 0.5, 1.0, 1.5 and 2.0 mol%). Thglass samples here after are
represented as ZANPSmMO01, ZANPSmMO05, ZANPSmM10, ZANFSSamd ZANPSm20 for 0.1, 0.5, 1.0, 1.5 and
2.0 mol% concentrations respectively. These glasspkes were prepared by the standard melt quenching
technique and the samples were annealed &CAfa0 4 h in order to remove mechanical stress.
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2. Resultsand Discussion

The X-ray diffraction profiles of ftéirent concentrations of Sindoped zinc-alumino-sodium-
phosphate (ZANP) glass matrix shown in Fig.1 comfihe amorphous in nature of the glass samplesc&pt
absorption (UV-Vis-NIR) spectra for the investigatglass samples consist of sixteen peaks and thendr
state for them i&Hs,.

The Judd-Ofelt parameters along with the parametgsrted for other glass matrices and quality
factors are reported in Table 1. In the presenky@, parameter is lower at 1.5 and 2.0 mol% and higher
0.5 mol% of S doped glasses indicating lower and higher covigsraf Sm-O bond in these glass matrices.
Q4 andQg parameters indicate rigidity of the medium.
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Fig. 2 Emission spectra of Sthdoped zinc-alumino-
sodium-phosphate glass matrix (for different
concentrations).

Fig. 1 X-ray diffraction patterns of Sthdoped
ZANP glass matrix (for diffrent concentrations).

Emission spectra of different concentrations of Sdoped ZANP glass matrix in the spectral region
540-750 nm is shown in Fig. 2 As seen from the figur emission peaks nearly at 564, 600, 647 &3dnm,
which are due to transitions from excited le¥@k,, to its lower lying levels®Hs;,, °Hyp ®He, and ®Hyyp
respectively are observed. Among these four triansit'Gs,,—°H;;, (600 nm) transition exhibits high intensity
and its full-width at half maximum

Table 1 Judd-Ofelt intensity paramete®®, (\=2, 4 and 6) (x 1& cnf) of Sn* doped zinc- alumino-sodium-
phosphate glass matrix (for different concentratjon

S. No Glass matrix Q, Q, Qs Trend
1 ZANPSmMO1 0.55 6.98 4.19 Q>Q6>Q,
2 ZANPSmMO05 0.63 5.84 4.56 Q2 >Q>Q,
3 ZANPSM10 0.48 6.21 5.03 Q>Q>Q,
4 ZANPSmM15 0.36 6.50 5.40 QQeQ,
5

ZANPSmM20 0.36 5.81 4.08 Q1 >Q>Q,




Y.C. Ratnakaram et a//Int.J. ChemTech Res.2014,6(3),pp 1705-1707.

1707

Table2 Emission band positiond, nm),), radiative transition probability (4, branching ratiosf}¢,) and
peak stimulated emission cross-sectionsx 10° cnf) of Sni* doped Zinc- alumino — sodium- phosphate

glass (for different concentrations).

Transition Parameter 0.1 mol% 0.5 mol% 1.0 mol% 1.5 mol% 2.0mol%
4G o Ap 564.3 564.6 564.7 564.8 564.9
Sz TTsi2 Bexp 0.21 0.19 0.20 0.20 0.21
op 4.95 5.09 4.97 5.03 4.55

iG. o Ap 600.6 600.7 600.8 600.9 601.0
Sl Tz Bexp 0.60 0.60 176.6 0.62 0.60
op 8.16 8.33 8.20 8.18 7.76

iG. o Ap 646.5 646.6 646.7 648.8 646.9
Sl Tier Bexp 0.19 0.20 0.19 0.17 0.19
op 4.80 5.06 4.99 4.98 4.22

iG. o Ap 703.1 703.5 703.6 703.7 703.8
Sz T2 Bexp 0.01 0.01 0.01 0.01 0.01
op 5.45 5.66 5.41 5.50 5.13

(FWHM) is 15 nm. It is observed that the intensifyall the emission peaks increases up to 0.5 nufl%nT*

ion concentration and then decreases for rematwngentrations. This phenomenon is called as coratzm
guenching in rare earth ions. Table 2. presentsatrad properties of four emission transitions ih a
concentrations of S?ﬁdoped glasses. It is observed that out of foussimn transitions'Gs,—°H-,, shows the
highest radiative transition rate. As seen fromtddde, the transitioAGs,—°H;,» has higher branching ratio
values among all the transitions. Good laser tt@msshows large stimulated emission cross-sedighd-rom
table 5, it is observed that the stimulated emmssi@ss-section is higher f0@s,—°Hy,, transition among the
four transitions and it shows maximum at 0.5 mol#Sot" doped glass matrix. Therefore, based on above
emission properties, Sfrdoped with 0.5 mol% glass shows higher emissisampaters values for the emission
transition,'Gs;,—°H7/, suggesting its suitability for reddish-orange taamission applications.

3. Conclusions

Optical absorption and fluorescence speat Sni* ion doped zinc-alumino —sodium-phosphate glasses
for different glass concentrations have been rammbit room temperature. Intensity of all the eroisgieaks
increases upto 0.5 mol% of $iion concentration and then decrease for remainangentrations. This is
mainly due to Sm3+-Sm3+ interactions at higher eotrations. The stimulated emission cross-secton i
higher for*Ge;—°H-» transition among the four transitions and it shoveximum at 0.5 mol% of Sm3+ doped
glass matrix.
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