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Abstract: Deep traps in long persistent luminescence (LPL) materials have excellent energy storage
and release properties, and thus have great application advantages in optical information storage. In
this paper, a novel yellow long afterglow material y-SrGa,0,: Bi’* was synthesized by high-tempera-
ture solid-phase method, and its emission spectrum is a broadband emission centered at 565 nm in
the range of 400-800 nm, which is attributed to the *P,—'S, transitions of Bi’*. The bright yellow
LPL of the y-SrGa,0,: Bi’* sample was observed after UV lamp irradiation. The analysis of the ther-
moluminescence (TL) curve indicates that there are three main traps in 7y -SrGa,0,: Bi’* with the
depths of 0. 678, 0. 838, 0.978 eV, respectively. The shallow trap with a depth of 0. 678 €V is the
main reason for the LPL phenomenon of the material, while the intensity of the TL peak correspond-
ing to the deep trap with a depth of 0. 838 eV only decreases by 18. 6% after 12 h, which indicates
the slow electron release in the deep trap. Based on the deep trap properties of the material, the
letter patterns were designed and experimented for optical information storage, and the results

showed that the material has potential applications in information storage.
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Fig.1 (a)The XRD patterns of y-SrGa,0,: xBi** (0<x<0.03). (b)Rietveld refinement of y-SrGa,0,. (¢) Rietveld refinement of y-

SrGa,0,: 0.01Bi". (d)The crystal structure diagram of y-SrGa,0,. (¢) i : SEM image of y-SrGa,0,, ii : the mapping images

of elements Sr, Ga, O and Bi, respectively, Iii: EDS spectrum of y-SrGa,0,.
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The crystal data of y-SrGa,0,:0. 01Bi* from the Rietveld refinement
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Fig.2 (a)Band structure of y-SrGa,0,. (b)Total and partial density of states of y-SrGa,0,. (¢)The DRS and optical band gap of

v-SrGa,0, and y-SrGa,0,: 0.01Bi™.
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(a)PLE and PL sp f y-SrGa,0, phosphor. (b)PLE and PL sp f y-SrGa,0,:0.01Bi* phosphor. (¢)Gaussian fi

ling peaks of emission spectra of y-SrGa,0,:0.01Bi*". (d)PL spectra of y-SrGa,0,:0.01Bi’* phosphor under 250-430 nm

excitations. (e)PL spectra of y-SrGa,0,: xBi"* (0<x<0.03) , the inset shows the PL intensity of samples with different dop-

ing concentrations at 575 nm. (f) Time-resolved spectrum of y-SrGa,0,:0.01Bi’ phosphor.
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Fig.4 (a)LPL spectra of y-SrGa,0,: ¥Bi’' (0<x<0.03) measured after irradiation by a UV lamp for 3 min. (b) LPL spectra of y-

SrGa,0,:0.01Bi™" as a function of delay time after irradiation by a UV lamp for 3 min, the inset shows the normalized LPL

spectra. (¢) Afterglow decay curves of y-SrGa,0,: 0.01Bi™" after irradiation by a UV lamp for 3 min. The inset shows the

function of reciprocal LPL intensity (I™").
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Fig.5 (a)TL spectra of y-SrGa,0, and y-SrGa,0,:0.01Bi*". (b)TL spectra of y-SrGa,0,:0.01Bi"* and their Gaussian fitting mea-
sured after stimulated by a UV lamp for 3 min. (¢) TL spectra of y-SrGa,0,: xBi** (0<x<0.03) measured after irradiation
by a UV lamp for 3 min. (d)TL spectra of y-SrGa,0,:0.01Bi** measured after irradiation by a UV lamp for different time.
(e) TL spectra of y-SrGa,0,: 0.01Bi’" as a function of delay time after irradiation by a UV lamp for 3 min. (f) Initial rise
method analysis on the TL curves of the y-SrGa,0,:0.01Bi™".
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Fig.7 (a)Model filled with LPL material y-SrGa,0,: 0.01Bi*"

. (b) Afterglow photo taken immediately after irradiating the model

with UV lamp for 3 min. (¢) Photo of the model taken after 3 d in a dark room. (d)Photo taken after heating the model to

150 C.
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