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æ^p§��{3 1300 ◦C �§Ý¼�
�«#.>fÐ¼.1�;á� Sr2SnO4:Sb3+. (JL²: 208 nm
(Sb3+ �1S0 → 1P1) Ú 265 nm (1S0 → 3P1) �b	1´ Sr2SnO4:Sb3+ ��k�&E�\1
; Ùu�´C
X 400—700 nm �°� (3P0,1 → 1S0), Sú�w���Úx1, Ú�I� (0.341, 0.395). 9º1ÌïÄ(JL
²: Sr2SnO4:Sb3+ k©O u 39 ◦C, 124 ◦C, 193 ◦C Ú 310 ◦C �o�9º¸. Ù¥, 39 ◦C �9º¸rÝé$, Ï

 Sr2SnO4:Sb3+ �äkØ� 140 s ��f{�. 
 310 ◦C �p§9º¸3�� 1 U�, EU�±� 45.6%�Ð©r
Ý, ¿é 980 nm �ù	1kéÐ�ù	þ=�1-y�A. Ïd, Sr2SnO4:Sb3+ ´�«äk�½�&E�;A^d
å�#.1�;u1á�.

'�c: Sr2SnO4:Sb3+, ù	þ=�1-y, 1�;

PACS: 78.55.−m, 78.60.Lc

1 Ú ó

>fÐ¼.u1á�Ì��|^OU�²é
1-u�>f?1�;Úº��u1á�. XJ
á�¥�OU�²�f, 3~§9��^eÒ�±
gÄ�ú/º�^uË�u1, ùÒ´ “�{�y
�”; XJá�¥�OU�²��, Ð¼�>f3~
§eØU�9��^º�, �%�±�ù	-1¤
-u¿Ë�u1, ùÒ´ù	þ=�1-yy�,
q�� “1�;y�”.

1�;u1á�U÷v1o�p�Ý1�;
EâuÐ�I�, Ïd��É�2��'5. �
DÚ�^�;!“��” 1��;±9ð�Eâ�
', >fÐ¼.1�;EâNyÑ�
`³, 'X
Ö/�/Þ�Çp (ns), °þ�;�Ý, Ã�g�Ö/�
Ì�Æ·, ù	�A��° (0.8—1.6 µm), þf=
��ÇpÚù	�A�má. Ïd, 1�;u1á

�31Ï&, �;, w«Ú¤�Eâ�kNõ�¡
kd3�A^d� [1].

Cc5, <�3Ïé­½�äk¢SA^d
��1�;á��¡�
éõó�. ,
, 8c�
ïÄé�Ì�8¥3wè7á1zÔ, 'X Eu3+,
Sm3+ ½ Mn2+ �lf��� (Zn, Sr, Ba, Mg)S N
X [2,3]. �´¯¤±�, 1zÔ�ÔnzÆ99
­½5Ñé�, ��&E�;Æ·�á, ¿�1
¬���¸À/, Ïd1zÔ¿Ø´1�;u1
á���ZÀJ. Cc5, <�3�
�{�á�
¥�uy
1�;y�, 'X Sr2AlO4:Eu2+,Dy3+,
Y2O2S;Eu3+,Ti3+,Mg2+ Ú Ca2SnO4:Sm3+ � [4,5],
�´duù
á�äk���u1{��m (Ï~
�u���), 
{�u1é��²�>f�;Uå
k²w�K¡K� [6], ¤±Ø|u&E�;�rÝ
Ú�m. Ïd, ·�:���¼��«vk½ö�
k�f�{�, qäk`ûù	þ=�1-yy�
�#.�zÔ1�;u1á�.
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C c 5, w è 7 á â � í ± Ù Ü ¤ § Ý $
Ú Ô n z Æ 5 � ­ ½ � ` : 
 ¼ � 
 2 � '
5 [6−8]. Lei � < � � 
 � « £ ù Ú � � { �
u1á� Ca2SnO4:Sm3+[7]; Zhang �<��
�
«ÉÚ�{� Mg2SnO4 á�, uy�â�í(
�¥äk�þ�"����OU�² [6]. �Ä
� Sr2SnO4 �´�«äkaq(��á�, Ïd·
�ÀJ Sr2SnO4 ��Ä�á�. ,��¡, Sb3+ ´
;.��Uäkp�Ý°�u�� s2 �.u1l
f [9]. �
¼��«#.p�Ý°u��1�;á
�, ·�ÀJ Sb3+ ��u1-¹J. 
�8c��,
Sr2SnO4:Sb3+ �1�;5U���?Û�'��.
Ïd, �©æ^p§��{��
 Sr2SnO4:Sb3+

á�, uyÙäk`û�1�;5U, ¿éÙ1�
;Ån?1
?Ø.

2 ¢ �

� © æ ^ D Ú � p § � � { Ü
¤ Sr2SnO4:Sb3+ �¬. Ð©��´ SrCO3 (A.R),
SnO2 (A.R) Ú Sb2O3 (A.R). ÏLï�¦��¿©
·Ü, 2ò·ÜÔ�3�z¾l�¥, 3 1300 ◦C �
§ 10 h, e%����ª�Ô.

æ^ Rigaku D/Max-2400 . X ��®"û�
¤ (XRD) ÿ½
�¬�Ô�. ^± Xe900 (450 W
�l�) ��1
� FLS-920T F11Ì¤ÿÁ

 � ¬ � - u Ú u � 1 Ì. � � N - 1 ó À ì
´ VD-IIIA-DPSS-LD, ù	-1�Ñ\õÇð½
� 80 mW; b	�� ZF-1, õÇ� 20 W. æ^ FJ-
427A 9º1Ì¤éá�¥��²?1&ÿ. �¬
�{�­�æ^ PR305 ?1ÿþ.

3 (J�?Ø

�âu15UÿÁ(J, � Sb3+ �,ßÝ
� 0.5%mol �, �¬äk�Z�u1�Ý. Ïd,
ã 1 � Ñ 
 � � ; . � L � Sr2SnO4:0.5% mol
Sb3+ �¬� X ��û�ã. dã��: �¬�
û�Ìã� JCPDS IOk¡ (24-1241) ÎÜ�Ð,
�þU�Iz, ù`²¤��¬�éÐ�ü�, �
\�þ� Sb3+ lfvkUC Sr2SnO4 �Ì�(�.

ã 2 �Ñ
 Sr2SnO4:0.5% mol Sb3+ ;.�
¬�-u ((a) λem = 545 nm) Úu� ((b) λex =
265 nm) 1Ìã. Ù¥, 3-u1Ìþ·��±
w� Sb3+ �ü�A��-u�, Ù¸�©O 

u 208 nm Ú 265 nm. ù� Sb3+ �V¸-u��(
���c�©z���q [9], �°( �k�
�
O, ù´Ï� Sb3+ 3ØÓÄ�¥, Ù 5s5p -u��
3�ØÓ¤�. ,��¡, ù�(J�L² 208 nm
Ú 265 nm �b	1þ��� Sr2SnO4:Sb3+ 3Ù1
�;A^¥�&E�\1
. 
3u�1Ì¥, ·
�*	�
¿�¥�°�u�, ÙCX
l 400 nm
� 700 nm ���, ¸� u 545 nm. ÏL Zolix-
ColorConvert ^�O�Ùu�1Ì¤��Ú�Ië
ê� (0.341, 0.395), éA3 CIE IOÚÌþ�±w
�´�«Ñ ��x1, 
ù�·�3b	�e*
	��(J´���.

ã 1 Sr2SnO4:0.5% mol Sb3+ ;.�¬� X ��û�ã

�e5, ·�I�é Sr2SnO4:Sb3+ �-uÚ
u�1Ì8á?1�½. Ï~5ù, Sb3+ (5s2) �Ä
�U?´1S0, 
-u�U? 5s5p �U3��3P0,
3P1, 3P2 Ú1P1 �U?. �âg^Ú�¡B+ÀÆ,
Ù¥�1S0 → 3P0 Ú1S0 → 3P2 þáuB+�[,

1S0 → 3P1 ´Ü©#N�[, �k1S0 → 1P1 ´
��#N�[ [9,10]. Ïd, 3ã 2(a) �-u1Ì
¥, 208 nm �r-u¸�±8áu1S0 → 1P1 �[,

�é�f� 265 nm -u¸K8áu1S0 → 3P1

�[. �uÙu�1Ì, lã 2(b) �±wÑ, Tu
�°��±ÏLpd[Üw�©O u 483 nm
Ú 566 nm �ü�u���U\, ÙéAu Sb3+

�3P1,0 → 1S0 �u��[. ù�[Ü(J� Blasse
3 LaOCl:Sb3+ NX¥����q [10], � Blasse �
��[ÜV¸ u 415 nm Ú 520 nm, ·��(J
���'k²w�ù£. éuù�y�, 8c6�
�vk��(���Y, � Sb3+ �-uÚu��
 £�½ÚÄ��K�k'.
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�
�	 Sr2SnO4:Sb3+ ���«&E1�;
u1á���U, ·��e5éÙOU�²?1

ïÄ. ã 3(a) �Ñ�´3 254 nm b	�eì
� 10 min �, Sr2SnO4:0.5% mol Sb3+ ;.�¬�
9º1Ìã. dã��: Sr2SnO4:Sb3+ �9º1Ì
Ì�do�9º¸|¤, Ù©O u 39 ◦C, 124 ◦C,
193 ◦C Ú 310 ◦C, Ù¥ 310 ◦C �¸r�p. Ï~
5ù, 9º1Ì¥�9º¸�±�Ná�¥OU
�²��ÝÚêþ. Xã¤«, Sr2SnO4:Sb3+ �
9º1Ì3¿§ 39 ◦C NCk���¸, `²T

á��Uäk�½��{�u1. Xã 3(b) ¤
«, 3 254 nm b	�eì� 10 min �, <�S
ú¤Uw�� Sr2SnO4:0.5% mol Sb3+ ;.�¬
�{�u1�� 140 s(<ú¤Uw���$�Ý
� 0.00032 cd/m2), �f�{�w,´k|uT
á��1�;5U; ,��¡, 9º1Ìþ3p
§ 310 ◦C NC�9º¸rÝép, q`²Tá�
Ø=�UäkU3~§e­½�;-u>f��
OU�², 
�Ùêþ²wõufOU�², Ï
d Sr2SnO4:Sb3+ äk�½�1�;A^då.

ã 2 Sr2SnO4:0.5% mol Sb3+ ;.�¬�-u ((a) λem = 545 nm), pd[Ü�u�1Ì ((b) λex = 265 nm) Úk3 254 nm
b	�eì� 10 min, ,��� 24 h, 23 980 nm ù	-1-ye�u� (c) 1Ìã

ã 3 3 254 nm b	�ì� 10 min �, Sr2SnO4:0.5% mol Sb3+ ;.�¬�9º1Ìã (a) Ú{�­� (b)
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�
?�Ú�	 Sr2SnO4:Sb3+ �¢S1�;
5U, ·�ò Sr2SnO4:0.5% mol Sb3+ ;.�¬k
^ 254 nm b	�ì� 10 min, �X3çV�¸¥
�� 24 h, ��¬�{�u1����� (�=
9ºu1��º�), 2^ 980 nm ù	-1-u,
q*	�
é����x1, Ùù	þ=�1-
yu�1ÌXã 2(c) ¤«. 
,��¡, éuv
k²L 254 nm b	1ì���¬, KØU*	
�?Ûù	þ=�1-yu1. ù�(JL²:
Sr2SnO4:Sb3+ Ø=é-u>fk�Ð��;�^,
�äkéÐ�ù	þ=�1-yu1y�, �UA
^�&E1�;+�. d	, Xã 2(b) Úã c) ¤«,
�¬3 980 nm ù	-1-ue�þ=�1-yu
�1Ì� 254 nm b	1-ue�1�u�1ÌØ
rÝØÓ	, ¸/Ú¸ ÑÄ���, Ïd�±@
�Tá��1-yu1Ú1�u1(�Ó�u1
¥%, = Sb3+ lf. 
1-yu�rÝ�$��
Ï3uü��¡: �´·�¤^�ù	-1�õ

Ç (80 mW) �$ub	1 (20 W); �´�¬3b	
1ì�e, �õê-u>fÑ¬=��1�u1,

��ù	-1�-u��OU�²¤Ð¼>f
êþK�é��.

ã 4 �Ñ
 Sr2SnO4:0.5% mol Sb3+ ;.�¬
3 254 nm b	�eì� 10 min �, 23çV�¸
¥©O��ØÓ�m��9º1Ìã (a) Ú��9
º¸�rÝ��m�Cz­� (b). lã 4 ·��
±wÑ: 39 ◦C �$§9º¸rÝé¯eü�", 

§Ý�p�9º¸ (124 ◦C, 193 ◦C Ú 310 ◦C) �
eü�Ý�é�ú; cÙ´ 310 ◦C �p§9º¸
3=B 1440 min (= 1 U) �, EU�±� 45.6%�
Ð©rÝ. 
¢Sþ, ·�3 10 U�, 2^ 980 nm
ù	-1-u�¬E,U
^Súw��½�1
-yu1; ù�(JL²: Sr2SnO4:Sb3+ ¥��O
U�²3~§eäkûÐ�>f�;Úù	ÖÑ
Uå, ÏdTá�äk
�½�&E1�;A^
då.

ã 4 Sr2SnO4:0.5% mol Sb3+ ;.�¬3 254 nm b	�eì� 10 min �, 23çV�¸¥©O��ØÓ�m�9º1Ì
ã (a) ÚÙ��9º¸�rÝCz­� (b)

ã 5 �Ñ
 Sr2SnO4:Sb3+ �ù	þ=�1-
yu1Ån«¿ã, ÙÌ��)o�Ú½: 1) 3Ø
ÓUþ�b	1�-ue, >f�-u¿?\��,
½ö��?\ Sb3+ �-u�U?; 2) -u�>f
��OU�²¤Ð¼, ¿�­½��;3�²¥,
±þü�L§Ò´1�;Eâ��\L§; 3) �Ð
¼�>f, 3ù	-1��^e­#?\ Sb3+ �
-u�U?; 4) >fl Sb3+ �-u�U?�£Ä

�U?, ¿Ë�¢y1-yu1, 
�¡ùü�L
§Ò´1�;Eâ�ÖÑL§.

� ,, · � � 7 L � Ù @ £ �, � , �
) Sr2SnO4:Sb3+ 3S��
yk1�;u1á
�ÑäkéÐ�>f�;Úù	ÖÑUå, �Ù�
;�m©ªØ´[È�, 
ù�¤�1o�&E1
�;Eâ�'�´¶. l8c5ù, ��¦�&E
1�;Eâ¤�y¢, ·��I�UYãåJpy
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k1�;u1á��>f�;Uå, ½ömuÑU
¢y[È�;�#.1�;u1á�, 
ù�´�
51�;á�uÐ���.

ã 5 Sr2SnO4:Sb3+ �ù	þ=�1-yu1Ån«¿ã

4 ( Ø

3 1300 ◦C �§Ýeæ^p§��{��

�«#.>fÐ¼1�;á� Sr2SnO4:Sb3+.
Ù � Z � \ 1 
 � 208 nm ½ 265 nm � b 	
1. Sr2SnO4:Sb3+ �f�²��, Ù{�u1é
�f�=k 140 s, Ïdk|uJp��²��
; Æ ·. Sr2SnO4:Sb3+ � 9 º 1 Ì þ k © O  
u 39 ◦C, 124 ◦C, 193 ◦C Ú 310 ◦C �o�9º
¸, Ù¥ 310 ◦C �9º¸3�� 1 U�EU�
± 45.6%�rÝ, ¿é 980 nm �ù	-ukéÐ�
1-y�A, ¥yÑ��Úx1, Ùu�1Ì��
�CX 400—700 nm �°�. Ïd, Sr2SnO4:Sb3+

´�«äk�½A^då�#.1�;u1á�,
ØLk���;Æ·�,´kNÙ31o�&E
1�;Eâ¢SA^¥�'�´¶.

[1] Cho Y, Kim D S, Choe B, Lim H, Kim D 1997 Phys. Rev. B 56
R4375

[2] Zhang Y, Wang B, Liu X, Xiao M 2010 J. Appl. Phys. 107 103502
[3] Yamashita S A, Ogawa N 1989 Phys. Status. Solidi B 118 89
[4] Matsuzawa T, Aoki Y, Takeuchi N, Maruyama Y 1996 J. Elec-

trochem. Soc. 143 2670
[5] Lei B, Li B, Zhang H, Li W 2007 Opt. Mater. 29 1491
[6] Zhang J C, Yu M H, Qin Q S, Xu X H, Wang Y H 2010 Journal of

Applied Physics 108 123518
[7] Lei B, Li B, Zhang H, Li W 2007 Opt. Mater. 29 1491
[8] Wang J X, Xie S S, Gao Y, Yan X Q, Liu D F, Yuan H J, Zhou Z P,

Song L, Liu L F, Zhou W Y, Wang G 2004 J. Cryst. Growth. 267
177

[9] Wen F S, Chen J S, Moon J H, Kim J H, Niu J H, Li W L 2004 J.
Solid. State. Chem. 177 3114

[10] Van Steensel L I, Blasse G 1996 J. Alloy. Comp. 232 60

127805-5



Ô n Æ � Acta Phys. Sin. Vol. 61, No. 12 (2012) 127805

The luminescence properties of a novel electron
trapped material Sr2SnO4:Sb3+ for optical storage∗

Wang Zhi-Long1) Zheng Gui-Seng1) Wang Shi-Qin1) Qin Qing-Song2)

Zhou Hong-Liang2) Zhang Jia-Chi2)†

1) ( Gansu University of Traditional Chinese Medicine, Lanzhou 730000, China )

2) ( School of Physical Science and Technology, Lanzhou University, Lanzhou 730000, China )

( Received 7 October 2011; revised manuscript received 28 October 2011 )

Abstract
A novel electron trapped material Sr2SnO4:Sb3+ for optical storage is successfully obtained by conventional solid state method

at 1300 ◦C It indicates that the 1S0 → 1P1 (208 nm) and 1S0 → 3P1 (265 nm) transitions of Sb3+ are the most efficient writing
light source. Its emission covers 400—700 nm and can be attributed to 3P0,1 → 1S0 transition of Sb3+. We can observe yellowish
white light and its color coordination is (0.341, 0.395). The thermoluminescence of Sr2SnO4:Sb3+ contains four peaks at about 39 ◦C,
124 ◦C, 193 ◦C and 310 ◦C, respectively. The intensity of peak at 39 ◦C is low and thus it has a weak afterglow which can last
only 140 s. However, even after putting it in dark for 1 day, the peak at 310 ◦C can still keep 45.6% of its original intensity and can
be efficiently stimulated by 980 nm infrared laser. As a conclusion, the Sr2SnO4:Sb3+ is a promising electron trapping material for
application in optical storage.

Keywords: Sr2SnO4:Sb3+, photostimulated luminescence, optical storage
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