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ïÄ
wè7á�zÔé Bi lf�, RO-Al2O3-SiO2 (R = Ca, Sr, Ba) ÀæCù	�°�u15��K�.

(JL²: Àæ�¬3ØÓÄ$
-ueÑ�uÿ��r�Cù	�°�u1. 3 808 nm -1-ue, �Xwè7
álf�»�O\, Bi lf3 1 300 nm NC�Cù	u1rÝwÍO\, F1�p°ÅìO\, ÙF1Æ·���
�L 600 µs; 
3 690 nm -1-ue, �Xwè7álf�»�O\, Bi lf3 1 100 nm NC�Cù	u1¥~
fª³, F1�p°ÅìO�, �p°����L 400 nm. Cù	u1�U
uü«ØÓ/ª��u1¥%. �éþ
ã(J&?
TÀæNX¥ Bi lfCù	u1�Ån.

'�c: �lf�,7¾�íÀæ, Cù	u1, ��°, wè7á�zÔ

PACS: 78.20.−e, 42.70.Ce

1 Ú ó

�X¿§e�ëYó����N-1ì�u
², ±9��1n��ì (erbium doped fiber am-
plifiers, EDFA) ��), ¦1Å©E^ (wavelength
division multiplexing, WDM) Eâ¢^z [1], ��
íÄ
&Ez���{¤?§. � EDFA �Dè
�,1n��ì�U3k��Åã��¢y1�
� [2], �X1ÏÕEâ�×�uÐ, Ù¤UJø�
OÃªÌ��®²ØU÷v¢SI�. ,��¡,
1n��Eâ�U?¦1nÏÕ��^I�CX

 1.2—1.7 µm ���Cù	Åã. Äu±þA:,
<�JÑ
¦^��1n, ��Ä$
, ¢y��
1ÏÕÅã1��.

2001 c, Fujimoto � [3] ����,�7�í
Àæ3 0.8 µm -1Ä$e�� 1.3 µm Cù	°�
u1. �lf�,ÀæCù	u1äk�°°, F
1Æ·���`:, Ïd, k"A^u°�1n�

�ìÚ�áóÀ-1�+�, ¿É�IS	ïÄ<

�2�'5.

�´���°�ù	u1�Ån���3�
��Æ. Fujimoto � [4−6] ò�°�F18(upd
��lf (Bi5+) �u1, ¿rù«y�8(� Bi5+

3Ä�1S0 Ú-u�3D3,2,1, 1D2 �mU?�[¤
Úå�u1. Qiu � [7−9] K@�ù	u1
u$d
��lf (X Bi+) ½ö Bi �ìq.

¯õïÄ(JL², ��,ÀæCù	�°�
u15�Ø
É�lfd�Ï�û½	, �r��
6uÀæÄ��¸, Ó�ÀæÄ�é�lf�d�
�¬�)K�. lá��Ý
ó, 7�íÀæ�Ù
¦ÀæÄ��'äkûÐ�zÆFÈ599­½
5, k|u1n�.�, �DÚ�7Ä1n�m�
±?1�Ð�L�. 7�íÀæ¤Àæ����,
Ïd�ÏLN!Àæ|©¢yé1¹5lf±�
� (��N�. �©ÏL�½ÀæÄ�¥7¾�
�|©, ïÄ
ØÓÅ�Ä$
-ue, wè7á
lf�»Czé��,7¾�íÀæCù	u1
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5��K�, ¿&?
 Bi lfCù	u1Ån.

2 �¬���A5L�

2.1 777���íííÀÀÀæææ���������

LK{���lf�,7¾�íÀæ�¬, Ù
|¤� 25RO-15Al2O3-60SiO2-1Bi2O3 (��©ê,
eÓ, R = Ca, Sr, Ba) {�� RASB. ¢�¤^�
�� Bi2O3(99.99%), Al2O3(99.99%), SiO2(99.99%),
CaCO3(99.99%), SrCO3(99.99%), BaCO3(99.99%).
U�¬|©¡�·Ü� 20 g, ²L¿©ï�, �
\f�l�¥u 1 600 ◦C �7��>¬¥LK 2 h,
òLK��\®ý9� 300 ◦C �ØCg�ä¥, ^
ØCg�Ø�¤.. ò9?n��Àæ��\ó
¤ 10 mm× 10mm× 2 mm, ¢��1?n±÷v1
ÌÿÁ��¦.

2.2 ���¬¬¬���555UUU999LLL���

^F� Hitachi úi� U-4100 .©11Ì¤ÿ
Á�¬áÂ­�. ^F� Hitachi úi� F-7000 .
F11Ì¤, ±���-u
ÿ½�¬3��1Å
ã�F11Ì. ^ ZOLIX SBP300 1Ì¤ÿÁ�¬
�Cù	F11Ì (1000 nm Ú 1800 nm), ^ 808 nm
Ú 690 nm ��N-1ì��-u1
. Cù	F
1Æ·|^ 808 nm Å����N-1ì��-u
1
, &ÒÏL TRIAX550 1Ì¤¥� InGaAs 1
>&ÿìuÿ, ,�^«Åì (Tektronix TDS3052)
w«Å/, ¿P¹e5.

3 (J�?Ø

ã l ´ RASB Àæ�¬�áÂ1Ì. lã 1 ¥
�±wÑ, 3 470 nm Ú 710 nm NC�3�r�á
Â, 
3��,�lf�Àæ¥�*	�?ÛáÂ
¸, Ïd 470 nm Ú 710 nm ?�áÂ¸�±8(�
�lf�U?�[, ��Xwè7álf�»�O
\, 470 nm Ú 710 nm ?áÂ¸ÅìOr.

ã 2 � RASB À æ 3 808 nm � � � N -
1 - u e � C ù 	 F 1 1 Ì. F 1 u � ¸ �  
u 1300 nm NC, u1��CX
 1000—1700 nm,
lã 2 ¥wÑ, �Xwè7álf�»O\ Bi l
f3 1300 nm NC�Cù	u1rÝwÍO\, F

1�p°ÅìO\, �°�� 207 nm.

ã 1 RASB (R = Ca, Sr, Ba) Àæ�áÂ1Ìã

ã 2 Bi �, RASB (R = Ca, Sr, Ba) Àæ3 808 nm -1
-ue�ù	F11Ì

ã 3 � RASB Àæ¥ 808 nm -1-ueF1
Æ·�Xwè7álf�»Cz­�, dã 3 ��,
�Xlf�»�O\, F1Æ·�Cù	F1rÝ
Ó�¥O\ª³, Ù���� 630 µs, w«Tá�
k"��Cù	1��OÃ0�.

ã 3 3 808 nm -1-ue Bi �, RASB Àæ�F1Æ
·�wè7álf�»�O\
Cz�­�
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�âáÂ1Ì, uy3 710 nm ?k²w�á
Â�, Ïd·�ÀJ 690 nm ��N-1ì��-
u1
, ïÄ
ÀæCù	u11Ì�Cz. RASB
Àæ3 690 nm -1-ue�Cù	1ÌãXã 4
¤«. 3 690 nm -1-ue, Àæu�Ñ�Cù
	1¥%¸ 3 1 100 nm, Å���CX
 900-
1700 nm, ÙF1�p°�°�L 400 nm. �Xlf
�»�O\u1rÝ¥~fª³, � 808 nm -u
eu1rÝ�Czª³��. Cù	u1¥%¸ 
��Å��£Ä, ù�U� Bi lf±��� �
¸k'.

duÀæ(��ØÓ, ��,Àæ¥yÑØÓ
�u15�, Ù�Ï8(��U�3XØÓd�
� Bi lfu1¥% [10]. éuù	u1¥%, ��
@��°�ù	u1Ø�U
upd (Bi5+). Ï
� Bi5+ ~�3urw5Ô��X NaBiO3 ¥, �§
Ý,p��½§Ý (400 ◦C ±þ) �, NaBiO3 ¬©
), Bi Ò¬± Bi3+ �$d�lf�3 [11,12]. Bi2O3

3p§e�¬©), Bi ¬± Bi2+, Bi+ $� Bi 7á
�/ª�3 [12], `²��,7¾�íÀæ¥�ù
	u1
u$d� Bi lf. 3·�cÏïÄó�
¥uy3��,�÷�íÀæNX¥, �X1Æw
Ý�ü$�k|u$d�/ª� Bi �3 [13]. Äu
þãnd, ·�@� Bi �,Àæù	u1
u Bi+

±9 BiO[14,15].

lã 4 ¥�±wÑ: 3 690 nm -ueu1
1 Ì ¿ Ø ¥ y � � © Ù, ² L p d [ Ü © ¸ �
uyØ
 1100 nm �u�¸	, 3 1300 nm ?�
�3X��� 808 nm -ue�éA�u1¸.
`²�°�Cù	u1�U
uü«ØÓ�u
1¥%, 
 690 nm -1�±Ó�-uùü«u
1¥%. 3®�����, RbPb2Cl5 ¬N¥�
3 1080 nm NC�Cù	u1, ¿òÙíÿ� Bi+

�u1 [16,17], dd·�íÿ 1100 nm Cù	u1

u Bi+, 
 1300 nm �Cù	u1
u Bi2+. �
â1ÆwÝnØ, �Xwè7álf�»O�, À
æÄ��1ÆwÝ��O\, Bi lf�d�©Ùu
)Cz, $d� Bi+ Åì=z�pd�� BiO $
� Bi3+, l
�� 1100 nm u1~f, 1300 nm u
1Or.

8ck' Bi �,á��u1ÅnïÄ�õ�
´ Bi3+ �,�¬N½Àæ. ¤±����F18
(� Bi3+ �u1. éA3P0,1 → 1S0 U?�[. ã 5
� Bi �, RASB Àæ�-u1Ìã±93 300 nm

b	1-ue, ØÓwè7á� RASB Àæ��
�F1u�1Ìã. lã 5 ¥��, 410 nm ´;.
� Bi3+ u1 [18−21], �u1rÝ�Xwè7ál
f�»�O\
Or, l
?�Ú<y
þãíØ.

ã 4 Bi �, RASB Àæ3 690 nm -1-ue�ù	F1
1Ì9pd©¸(J

ã 5 Bi �, RASB Àæ�-u1Ìã±9 300 nm -ue
��u11Ìã

4 ( Ø

ïÄ
ØÓÄ$
ewè7á�zÔé Bi l
f�, RO-Al2O3-SiO2 (R = Ca, Sr, Ba) ÀæCù
	�°�u15��K�.

1. 3 808 nm -1-ue, �Xwè7álf
�»O\ Bi lf3 1300 nm NC�Cù	u1r
ÝwÍOr, F1�p°ÅìO\, ÙF1Æ·�
���L 600 µs.

2. 3 690 nm - 1 - u e, � ± � � C
X 800 nm � 1700 nm �Cù	u1, ��Xw
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è7álf�»�O\, u1¥%ù£, F1�p
°ÅìO�, �p°����L 400 nm; Cù	u
1ÏLpd©¸éA�� 1100 nm Ú 1300 nm �
ü�u�¸, `²���°�Cù	u1�U
u
ü«ØÓ�u1¥%, 
�üö�� 690 nm -1
Ó�-u.

3. �â1ÆwÝnØ9¢�(J, ·�í
ÿ 1100 nm Cù	u1
u Bi+, 
 1300 nm �C
ù	u1
u BiO, wè7álf�»O���
ÀæÄ��1ÆwÝO\, k|upd���l
f (BiO) �3.
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Abstract

Influences of alkaline earth oxides on super broadband near infrared luminescence properties from Bi-doped RO-Al2O3-SiO2

(R = Ca, Sr, Ba) aluminosilicate glasses are investigated. The results show that under different pumping sources, the near infrared

(NIR) luminescence shows different behaviors. Under 808 nm excitation, the infrared emission located at 1300 nm with lifetime

more than 600 µs is observed, whose intensity increases with the increase of ionic radius. However, under 690 nm excitation, the

luminescence at 1100 nm with a full width at half maximum of 400 nm decreases with the increase of ionic radius. According to the

above results, it is suggested that infrared emissions may originate from Bi+ and BiO.

Keywords: Bi-doped aluminosilicate glass, infrared luminescence, super broad band, alkaline earth
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