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Abstract: Bi’* co-doping LaMgAl,, O,,: Dy’
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samples are prepared by the conventional solid-state syn-

thesis method. Their photoluminescence properties in the region of vacuum ultraviolet-ultraviolet ( VUV-

UV) are studied. The results from studies exhibit that Bi’*

tions of Dy’ *

also analyzed; the 'S;—’P, and 'S,—'P, adsorption transitions of Bi

light to the luminescent centers of Dy’
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can efficiently sensitize the emission transi-

, which are located at 482 nm and 574 nm respectively. The energy transfer mechanism is

3+

transfer the energy of excitation

efficiently. Thus the emission intensity is improved.

ultraviolet ; sensitization

TR R o T AR SRR WA B T B S
DY“i%fl?ﬁlﬁ’]ﬁ)“ﬁﬁﬂfﬁ?EE%%%#H:@FHB"JEI
REME LRI Dy’ 7R SN A = W
bé&ﬁ“o B MOk B R SR R AE Dy’ B0
AR B AR FLA5 5 A OB L SO T4 B 1
R (PDP) 5I0RZOEAT Byl 15k |
T L AE e — Tl 1 505 0 45 1 09 s LS AR IR SR
LaMgAl, O, /Eh —Fpa] BB VUV-UV L6 R Y
SEFRP RS DR TP B IR SRR EE 1

BhIT H (11JK0825 ) ; i

FHABORWETE A 4 2 4 B2 B I H (2011JQ6005 )

EEE T &

U 5 PRI, W BESE O R R e L, E-mail ; £1i02@ 126. com |



R, 45 LaMgAl, O : Dy* ™, Bi' " il LA S0 Ah- 28 SN RO HERR O B 5T 331

SR AL-O A2 IR & RBHES F La' " i I
JRAL ST E . HRTE A R TSRS - 5
EEINEE TR EE TSR T
LaMgAl,, O, ) % Pk RE A4 Do 45 SR % W
FE R 25 SRNIUR T B FORRE X 77 B 1 14 e f sk
R, BA OB PDP 5 J0oRSEEKT Kt
BT

ABFFER e L B AR S A BT Dy’ dhiB e
) LaMgAl,; 0,5, %5 58 H AR H 28 SON-SRANMUR T 1Y
FCREE, VLI HAE PDP 5I0R PEOCHT B Y
I i

1 KBS

ARSI AR R b 1 e i A A, DR
La,0, MgO Al 0, . Bi,0, Fl Dy,0,, #4505 H
P R s Lag o, MgAl, 0,0:0.04 Dy’ " | aBi** (x =
0,0.1,0.3), BRI R B ERIE G
JEER RS T 1500°C R 4 h J5 R 2 .
K H] Rigaku D/MAX-2400 %Y X 5 240 A AT 5654500k
FESTEATHIAR 04T, IS VM504 EL23 22 AP (0, B3 (1)
FLS920 iz i A == T W R B PERE, Fr i BS54
SN TS KA R BN TAR E o
2 #R5iR

TEAFRI T AR R AT . B R
XRD [, B 1 A] UL, = AR i A 2 R B 2
#H,5 LaMgAl,, O, 5 i K] 1% ( JCPDS 26-0873) Wi
HARGY , I BT 7S5 b R TR bnit o

25001
x=0.3
20001 L n
:;f 15001
#\\b( X—O.l
= 1000F A
E L
& 500F +=0
OMUJ}&M e J\J\. | -
|11||.||I I|..|||. woenll | |

10 20 30 40 50 60 70 80
26/(°)

E 1 La,o, MgAl, 0,:0.04 Dy’* aBi’" (x=0, 0.01,
0.03) Ay XRD
Fig. 1 XRD patterns of La, 4 MgAl,, 0,4:0.04 Dy**

xB’ " (x =0, 0.01, 0.03)
B2 450 T =0 5 x=0.03 BIFELTE 574
nm WEEE TR SN . B 2 AT, SRB

Bi (FEMATEL , B8 2% B AURE L AE 275 nm b i 31
— B MR . X — W B H R T B
' Sy—"P, BRIEWLIL

1.orp =0
—x=0.03

0.8}

s

<

= 0.6

X

Al

= 04
0.2F

0'%00 225 250 275 300 325 350 375 400
A/nm
K2 La,oMgAl,0,:0.04 Dy'* | xB’* (x =0, 0.03)
W &% (A, =574 nm)
Fig.2 The excitation spectra of La, o;MgAl,, O, :0.04 Dy’“ s
xB’* (x =0, 0.03), A, =574 nm

345 T 254 nm UK N =AM ARG
WGo HIE 3 AT B B B2 BRI, (7 T 482
nm 5 574 nm Ab ) K Gl 25 0 5 TP AT 23 5
H& T DY3+ EI/‘341:9/2'()1'115/2 54F9/2‘6H13/2ﬁﬁ7i§¢,ii
HE— 2L UL Bi® T WY 58 S0 Bl A AU A% 8 45
TR DY

7r
—x=0.03
or e x=0.01
----------- x=0
= 3f
8
mo4Ar
=
= 3F
&
=
= 5L
1k

225 4;0 4;5 5&0 525 5;0 5;5 6(.)0 655 6510
A/nm
3 La,o;MgAl, 0,0:0.04 Dy’* | xBi’* (x =0,
0.01, 0.03) AR HHEIE(A,, =254 nm)
Fig.3 The emission spectra of La, o, MgAl,, 0,,:0.04 Dy ",
x Bi’* (x=0, 0.01, 0.03), A,, =254 nm

K 4 BAE 574 nm WIS THREN =0 1 x =0. 03
M F s NG R OE RS, HE 4 nT 0L, 5Kk B2 Bi'
IRESAARLE ,x =0. 03 (AL AL 7E 130 ~ 158 nm X3,
IR AT i J3E T S8 8 i o I Ak ) R oA 8 i 1 O B
[1'Sy—'P, BRAT WU LaMgAl,, O, 3 WK YL 5 &
gl

Bl5 o4 147 nm & T RS P & S80E . &
S5 Al % BT B4R, B T Dy’ T HI°F,,



332

P22 TR 242441 (2013) 5 29 545 3 1Y)

~>6H,5/254F9/2~>6H13/2}§Eﬁ7j§j‘ﬂl§j(lllgi5'% , B x=
0.03 i},574 nm &b ) %K% S5 BERARAB 2L B FRE
)5 13% , Ul 2% B’ ' FE A AN & Rl
Rtk Dy’ &, LAE IS 5 B R ANIUR GRS )
ﬁ*ﬁ*ﬁ“?&o
2.0
1.6

1.2

0.8

A7 5 9 B /a .

0.4

0.0L,

120150 180 210 240 270 300
A/nm

#l 4 La, . MgAl,0,:0.04 Dy’ xBi’* (x=0, 0.03)
H EL2s NS & TS (A, =574 nm)
Fig.4 The excitation spectra of La, o, MgAl,, 0,4:0.04 Dy** |
B’ * (x =0, 0.03) ,A,, =574 nm

em

i3 9 B /aL .

425 450 475 500 525 550 575 600 625
A/nm

K5 Lag o MgAl,,0,,:0.04 Dy’* | xBi’* (x =0, 0.01, 0.03)
WAL (A, =147 nm)
Fig.5 The emission spectra of La, s MgAl,; 0,:0.04 Dy** |

xB’* (x =0, 0.01, 0.03),A,, =147 nm)
4 & it

oK FH 5 I 1 A 4% T B M B 2 LaM-
gAl, 0,y : Dy’ " KOEhHRE . X B ILHT G AR 2
SRHN-EKAN RS I TR A R R

1)Bi** 3L 48 44 v A5 % 4k Dy’ 19°F,,-°Hys
54F9/2-6H13/2E3ﬁ7j§ﬂ'0

2) BT & S O HLER N 78 22 ANk R BT 'S,
—' P BRI W Wi AT A K R A1 % RE B AR R 4
Dy’ s ERLZS SAMIR T B Y'S, —' P, BRIT W 1
55 LaMgAl, O, JE UM B 5, B2 241 e i
AL Dy’ ",

ABFIEEEARN A TS Dy’ & ZOER R
ﬁ%o

B2k

[1] Sardar D K, Bradley W M, Yow R M, et al. Optical tran-
sitions and absorption intensities of Dy’ * (4f*) in YSGG la-
ser host [ J]. Journal of Luminescence, 2004, 106:
195-203.

[2] Dominiak D G, Ryba R W, Kovics L, et al. Effect of tem-

[

perature on luminescence and VUV to visible conversion in
the YAL, (BO,)4:Dy’* (YAB:Dy) crystal[J]. Radiation
Measurements, 2004, 38 . 557-561.

[3] Gedam S C, Dhoble S J, Moharil S V. Dy’* and Mn’" e-
mission in KMgSO,Cl [ J]. Journal of Luminescence,
2007, 124 120-126.

[4] Barkyoumb J H, Mathur V K, Lewandowski A C, et al.
Low-temperature luminescence properties of CaSO,: Dy
[J]. Journal of Luminescence, 1997, 72-74 . 629-632.

[5] Kui HW, Lo D, Tsang Y C, et al. Thermoluminescence
properties of double potassium yttrium fluorides singly
doped with Ce’* | Th’*, Dy’* and Tm’" in response to
and -irradiation[ J]. Journal of Luminescence, 2006, 117 ;
29-38.

[6] Fragoso W D, Donega C M, Longo R L. Luminescence and
energy transfer in La,0,-Nb,05-B,0,: M** (M = Bi, Eu,
Dy) glasses [ J]. Journal of Luminescence, 2003, 105
97-103.

[7] Su Q, Liang H, Li C, et al. Luminescent materials and
spectroscopic properties of Dy’ ion [ J]. Journal of Lumi-
nescence, 2007, 122-123; 927-930.

[8] Blasse G, Grabmaier B C. Luminescent materials [ M ].
Springer-Verlag : Berlin Heidelberg, 1994.

(9] W%, B4, # R, 5% Wi LRCAY Eu( CHNO; ),
(H,0); 189l 8 AL KB RO [T ] PULH TR
2R, 2011,27(3) ¢ 355-358.

Yang Rong, Kang Erwei, Jiang Bailing, et al. Synthesis,
characterization and triboluminescence of [ Eu( C,H;NO; ),
(H,0);][J]. Journal of Xi’ an University of Technology,
2011,27(3) ; 355-358.
[10] Pieterson V L, Reid M F, Wegh R T, et al. 4fn4fn-15d
transition of the trivalent lanthanides: experiment and the-
ory[ J]. Journal of Luminescence, 2001, 94-95. 79-83.
[11] Peijzel P S, Meijerink A, Wegh R T, et al. A complete
4fn energy level diagram for all trivalent lanthanide ions
[J]. Journal of Solid State Chemistry, 2005, 178:
448-453.

[12] Holsd J, Lastusaari M, Mary ko M, et al. A few remarks

on the simulation and use of crystal field energy level

schemes of the rare earth ions[ J]. Journal of Solid State



2206 45 TaMgAl, O, : Dy’ ™ Bi® ¥ {7 45 L L B2

SON-INEOEERE MBS

333

[13]

[14]

[15]

[16]

[17]

[18]

[19]

(20]

(21]

(22]

[23]

Chemistry, 2005,
Nakazawa E. The lowest 4{-to-5d and charge-transfer tran-

178 435-440.

sitions of rare earth ions in YPO, hosts[ J]. Journal of Lu-
minescence, 2002, 100 89-96.

Verstegen ] M P J, Sommerdijk J L, Verriet ] G. Cerium
and terbium luminescence in LaMgAl,, 0,,[ J]. Journal of
Luminescence, 1973, 6. 425-431.

Rotman S R, Prins J F, Luria E. Concentration effects
and energy transfer in the cathodoluminescence of europi-
um-manganese-doped lanthanum magnesium hexaalumi-
nate[ J]. Physica Status Solidi, 1997, 164 . 845-850.
Xia Xu P, Di CJ. Growth and optical properties of Co,
Nd:LaMgAl,,; 0,y [J]. Journal of Crystal Growth, 2012,
361 11-15.

Zhang H N, Li P, Chen X H, et al. Diode-pumped pas-
sively Q-switched Nd; YAG ceramic laser at 1319 nm with
Co’* ;LaMgAl,, O,, crystal as the saturable absorber[ J].
Laser Physics, 2012, 22, 418-422.

Han X, He D, Li Z, et al. Preparation and luminescence
properties of LaMgAl,, O, : Eu’* phosphor powder[J].
Journal of Nanoscience and Nanotechnology, 2011, 11:
9970-9972.

Singh V, Chakradhar R P S, Rao J L, et al. Enhanced
blue emission and EPR study of LaMgAl,, O,y Eu phos-
phors [ J]. 2010, 131;
247-252.

Singh V, Watanabe S, Rao T K G, et al. Luminescence
and defect centres in Th** doped LaMgAl,, O,, phosphors
[J]. Solid State Sciences, 2010, 12:1981-1987.
Martin-Rodriguez R, Valiente R, Rodriguez F, et al. Tem-

Journal of Luminescence,

perature dependence and temporal dynamics of Mn®* up-

conversion luminescence sensitized by Yb’* in codoped
LaMgAl,; O,y [J]. Physical Review B, 2010, 82. 075117.
Feng W, Yang W, Zheng W. Local compressibility and
substitutional site for the dominant Cr’* -centered octahed-
ron in LaMgAl,, O, crystal [ J]. Physica B-Condensed
Matter, 2010, 405 218-220.

Martin-Rodriguez R, Valiente R, Bettinelli M. Room-tem-

[24]

(25]

[26]

[27]

[28]

(29]

[30]

perature green upconversion luminescence in LaMgAl,, O, :
Mn** | Yb’* upon infrared excitation[ J].
Letters, 2009, 95: 09-13.

Yang J ', Yang X Q, He J L, et al. Diode-pumped pas-
sively Q-switched mode-locking Nd:Y, ;Gd, VO, laser at
1.34 pm with Co** ;LaMgAl,, O,y saturable absorber[ J].
Laser Physics, 2009, 19. 1819-1823.

Jovanic B R, Viana B. High-pressure and optical proper-

Applied Physics

ties of lanthanum magnesium hexa-aluminate doped with
Mn’* (LMA:Mn®" ) laser material[ J].
nications, 2009, 282 1798-1800.
kR, K&k, EEA. LaMgAl, O, Th {14 145 7
R S LROC R LT ] WA G R AT RS DA,
2006, 35(6) : 950-953.

Xu Jinzhang, Zhang Zhihua, Wang Yuhua. Photolumines-
cence of LaMgAl,, O,y:Tb phosphor synthesized by flux
method [ J ].
2006, 35(6) : 950-953.

JUBEMS, REH, BT, % LaMgAl, 0 R(R =
Th,Mn) i 5 =5 ’%‘391\7'6 S I P Sl E e o 8
2002, 20(6) : 572-574.

You Hongpeng, Wu Xueyan,
VUV optical properties of LaMgAl,, O,,: R (R =
Th) [J].
2002, 20(6) ; 572-574.

Optical Commu-

Rare Metal Materials and Engineering,

et al.

Mn

Hong Guangyan,

’

Journal of the Chinese Rare Earth Society,

Wang B, Xu J, Chen H, et al. Luminescence properties of

LaMgAl,, O,y : Mn®" and LaMgAl, O,y: RE, Mn’* (RE =
u’*, G’ ) under UV/VUV excitation [J]. Rare Metal

Materials and Engineering, 2009, 38(3) : 389-392.

You H, Song Y, Jia G, et al. Energy transfer from Th**

to Mn>* in LaMgAl, O, : Th, Mn phosphors [ J]. Optical

2008, 31, 342-345.

Zuo C H, Zhang BT, He J L, et al. CW and passive Q-

switching of 1331-nm Nd ;GGG laser with Co** .LMA sat-

urable absorber [ J].

tics, 2009, 95 75-80.

Materials,

Applied Physics B-Lasers and Op-

ST ZFREHE)



