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Abstract: In this paper, we introduce a prefabricabed Ag@SiO, nanostructure directly into tellurite lumines-
cence glass composed of 70Te0,-25Zn0-5La,03-0.5Er,0;. We find that the maximum enhancement of vis-
ible and infrared excitation spectra intensity of (A) Ag (1.6x10°° mol/L)@Si0,(40 nm) @Er** (0.5%): tellur-
ite glass relative to (B) Er*" (0.5%): tellurite glass is about 149.0% and 161.5%, respectively. Their maxim-
um enhancement of visible and infrared luminescence spectra intensity is 155.2% and 151.6%, respectively.
We also find that sample (A) has a larger lifespan compared to sample (B). Because the surface plasmon ab-
sorption peak of Ag@SiO, is located at 546.0 nm, it completely resonates with the luminescence peak of er-
bium ions which are also at 546.0 nm. Therefore, the resonance enhancement action of Ag@SiO, on the lu-
minescence of erbium-doped tellurite luminescence glass is significant. Thanks to the advantages of the step-
by-step realization of the silver nano core-shell structure and the production of glass, it can successfully and
smoothly control the size of Ag@SiO,. It also has the advantage of strong operability in the manufacturing
process of Ag@SiO,@Er: telluride luminescence glass. Its costs are also minor. Moreover, it can not only en-
sure that the silver is not oxidized, but it can also successfully control the distance between the rare earth ion
luminescence center and the silver surface plasma. It can also successfully reduce the back energy transfer,

which allows the silver surface plasma to more effectively enhance the intensity of photo-luminescence.
Key words: Ag@SiO, core-shell nanostructure; luminescence enhancement; surface plasmon
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Fig. 1 TEM morphology of Ag@SiO, aqueous solution
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Fig.2 Absorption spectrum of (A) Ag(1.6x10° mol/L)@

Si0,(40 nm) @Er*(0.5%):TeZnLa glass (blue line
A) and (B) Er(0.5%):TeZnLa glass (red line B)

when measured from 270 nm to 1800 nm
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Fig. 3 Absorption spectrum of the Ag(1.50x107* mol/L)@
Si0,(40 nm) solution sample when measured from
290 nm to 800 nm
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Fig. 5 The visible excitation spectra of (A) Ag(1.6x
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glass (blue line A) and (B) Er(0.5%):TeZnLa glass
(red line B) from 280 nm to 538 nm when mon-

itored at 550 nm

WE AWK N 1531 nm, JIj & T

280.0~850.0 nm FY UL 21 AR i, 1K 6 CRI& L
AR RO 25 T 20 X R R G ikl 1 45
Fo MM A 9 MG ALT 365.0,
377.5. 406.5, 450.5, 488.0, 520.5. 544.0, 652.0
5 798.0 nm, 3 A& WK K A B F 14,5, Gopa
Tisn—="Grins Iisp—"Hop 4115/2—>(4F3/254F ) Tisp—
‘Frns Tisn—="Hins Lisn—=*S300 Tisp—=Fop Lisp—
o BRI (A WSl e), DTN 525 SR ] LU 2 (A)
Ag(1.6x10°mol/L)@SiO,(40 nm)@Er**(0.5%):4H
Tl R ICBIAE AR 13X 9 NLLANUE ST K
KK 7.706%106, 2.528x107, 3.332x10°, 3.073x10°,
7.605x10°, 2.135x107, 2.772x10°, 8.013x10° &
2.811x10°, [f] i} (B) Er**(0.5%):4H i & ' 3k 35 A
il 3K 9 AN L0 AR T g 1 5 R TR TRy
5.089x10°,1.660x107.2.113%10°,1.903x10°,4.838x
105, 1.365x107, 1.736x10°, 5.059x10° 5 1.907x
10°, (A) Ag(1.6x107% mol/L)@Si0,(40 nm) @Er**
(0.5%): B4l K2 B I AE Sl 3K 9 AT & T e 5
JEAR YK A (B) Er*(0.5%):8H fif & % B B8 BE & 19
151.4%.152.3%.157.7%.161.5%.157.2%.156.4%.
159.7%. 158.4%. 5 147.4%.

~ 30 000 000 [

)

20 000 000

10 000 000

Infrared excitation intensity/(a.u

300 400 5(I)0 600 700 S(I)O
Infrared excitation wavelength/nm
El6 (A) Ag(1.6x10° mol/L)@SiO,(40 nm)@Er*"(0.5%):4H
Tl A OGBS (A BE4R) 5 (B) Er(0.5%): 40 A A0
BEEERE L (B £148) 7F 280~850 nm I 3 [l P 41 4
WROLIE (FO G 1531 mm)
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Fig. 8 The infrared luminescence spectra of (A) Ag
(1.6x107° mol/L)@Si0,(40 nm)@Er**(0.5%):
TeZnLa glass (blue line A) and (B) Er(0.5%):
TeZnLa glass (red line B) from 918 nm to 1680 nm
when excited by 378.0 nm
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Fig. 9 The fluorescence lifetime of (A) Ag(1.6x107° mol /L)
@Si0y(40 nm)@Er*(0.5%):TeZnLa glass (blue
dots A) and (B) Er(0.5%):TeZnLa glass (red dots B)
at 550 nm luminescent wavelength were measured
using a 378.0 nm pulsed xenon lamp as the pump

source
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