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Fig. 1 Emission spectrum of ScBOs: Eu™ Fig. 2 Emission spectrum of YF3: Eu’*
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Fig. 3 Emission spectrum of Eu’® ' YAG Fig. 4 Emission spectrum of Sm>* : YAG



8 1 o, B 9 S Eu™ @ Sm™ ;O 0 YAG 45 8 0 5 4% o 1119

Sm™ B T AE 570 nm A5 A7 AT BESR B HEO6 4y, AT LLE ST R 6 B AR BR N x = 0. 6042 .
y = 0.3933, MM T A= 596 nm L0 A5, BEWMBERLF . HIERMR, & Sm™
B FAE YAG SRS 9 CRCR R, BB AH S FE L m/ Sm]/m[Y] > 0. 035 B},
HMEF) Sm™ 1 YAG B BL T I SR 96 KL

= Gt BT S S YAG SRR R VR O R AP 3O, W
e ALY R U S RLE /AN 1% N ST (VA O e S 2 e L 0 (VA Wi ol [ e R
VERBAT L5 X RREE, MOLRESSEHIN 54 AP =14 O B TRIEE A AL, 2
P2 700 nm A AT S Gk S )

WS =4 O™ BB A H] o™ YAG 5 Sm™ : YAG AR, i H 26 605 oo 5 1
(Ct HE™, G 5 St ) M E R R R A G KIS, MR A 2 U, o + Eut R
Cr™ + Sm® BT UOCIRANPT ™ A B b A AL T 20 (il B, I FLA 5% 288 Eu®™ 51 Sm™
TR AT BTG

76 Sm™ 1 YAG [AMERSEFF I Cra05 22 30 AT LLSEBLBAT Ot B 110 Sm™ 1 YAG #hE
B, .

Crn03 & Sma0z @ Y.03 @ ALO; @ B0y :  PbhO
8.0 : 0.2 : 3.8 : 6.5 : 11.65 : 450

R A IR I L mfSm]/m[Y] = 0.034, m/Cr]/m[Al] = 0.823, 735 Sm* :
Cr™ T YAG ARIE AR SR 4T €0, AN 92 56 6% WL S .

A EEPE 4 AT L T Sm®t BT 4 REEAE RS S5 H0 700 nm BT ARSI R R, o
(R AAR I N A 8 T-32 5 A R Ot B TR A T,  E BIAEEN, MERIT, X5 3CHk[7) —
#, o 690 nm ARFERARBESE N L £ - Ao BBRITHT A, RN TR A Ry Ry 9981
2. &5 A M 2 B G AN ] S AR A B O N Smtt B TR L) A B A R R T
KL, Sm™ 't YAG A0 AE [ S B AU 6 e 45 4

1P S aTBASEH Sm™ 0 G 0 YAG SRR 2Nl bR: x = 0.6237, y = 0.3741 #1245 F
P A= 599 nm LY, EEEE 2 Eu’ t YAG A1 Sm™ 1 YAG #5#f .

T Gt L Sm™ B9 CRHCR AR, AE LB Sm™ O L YAG MR SERE ik — b
BN BT BT DR R RORRCE, MERCR AN NN T B0 plds:

Eu03 @ Cr03 @ Sma0; © Y203 @ ALO; @ BOs : PhO
0.1 : 80 : 0.2 : 3.8 : 6.52 : 1165 : 450

R _ER Bk, 76 HAAIE 50. 8 mm [ YAG Hdb At EANEA A T AP 4840 (4 L 3B W]
REW Eu™ 1 Sm™ 0 G 0 YAG LS 96 B, Rk A AR G A IR EE LE h: m/Eu] ¢ m/Sm] :
m[Y] = 1:2.0: 60.0; mfCr]: m[Al] = 1:1.22, WG A)38E 2 0 o9 5 R ARAIE T AME )2 5
YAG H iy A i (6] FRT A R DE ARG, AT SEBIL T 1 58 3 L Jo Wk BE )y TR AN E 6 12, HAE L T
WO R IfZee et iE 6 Fror .

W h Ea® L Smt L O SRR GO B A SR AN, B IR B B 9 ok
PERER, Je— P = HEE 09 e . AR 6 T LA EOR Eu™ 1 Sm?t G L YAG A EE
DGR NGO AR ER: x = 0.6137, y = 0.3738, ML CIE1931 (6% B b (4 1 ] LA Hi AL
R T A= 599 nm (LY, (05 R 2 Al Eu™ | YAG A7 BTk, 20K 7.

ifif Eu™ BB ANAE Eu™ : Sm™ : G 0 YAG MR RAT TR k6 RCE, a7k



1120 5,9 5 & i 20 &

| Sm®t : Or%* : YAG - Eu'* : Sin?+ .« ori+ . yAG
- Ey+
= | o3 =]
- * = / B
2 =t
5 P
S =
= Crit
M !
i L A 1 L i "
500 600 700 250 600 B850 700 750
A /nm A /nm
Fig. 5 Emission spectrum of Sm™ : Cr'" : YAG Fig. 6 Emission spectrum of Eu’* @ Sm™ : Cr'* 1 YAG

PR I RERL e IR A S R s T 8.

Pl 8 S A4 L A R AR BE A N Sl BE 00 89 A B R, (EA AR BEIL F 1. 5% LA
b, FUR BT YAG B @M BT 3 0 BOK, no= 183, SIS i = AR R G HH
52 B G A SOV 1AM (A <33°), WOREASBRL S e A SR AT LR 17207

?-
- 40595 am = \
AN 30\
. Sm¥+ Ot n - -——external
o I § 5 l\\ —— internal
EUHSMH.!?& + £ Y
8 @ S
600 nm .
B0 0.5 0.52 0.63 g 3l
@ o0 T ‘@
A2 gt -
o s+ Te———
ot e [ ~——
A S | ———
[ i ' L i I A i L " 1
u‘g 0.0 0.40 0. 30 1.2
: Electron beam power density /(105w /m?2)
Fig. 7 CIE 1931 chromaticity diagram ( partially en- Fig. 8 Curves of light efliciency as a function of input
larged) beam power for Eu'™ 1 Sm™ : Cr'* 1 YAG

(B11/7 Z247), HERRUEAMERE Eu® : Sm™ : G 0 YAG 1134 — Bl B AR | 24 48 v 1) B
SR, ELIE A S R PE TR E SE IR 70 1/ mm LA B s w2 3 A AR v 4 W R
20 SR 7 T2 FAT BRI IE AR . 248K, WS RERe bl LA Uk 27 oy 1 22 Sl kR
Eu™ : Sm™ 1 Cr'* 0 YAG 986y, HROG I €08 N 5 13 AhSE 58 6 B — B, 1y J0R w] 7 1) 47
FES ARG B R AT BN PE &, 28R 50— 5 T4 ok i s 4 HE 1 R B

g i M ECT L Sm™ LG BTAE YAG bR AR A AT R AT 0 0 GBS R, Eut
ST R 10 N L RS 2T v a0 W (1% N ST (VAT Ol - | = AV N S AN (T N SR Y YA
AP B 7, =S O RIS A LR, = Z JE B E KR KA, Yl
£ o0 =P B 1 R G A NS 2R R e, W e R B B B R A B — R e A i
A BAHAMNE T2 KM Eu s Sm™ 0 G D YAG BLa2E I, HAR AT 54 mm, &
e fa g FEAR, HAE 6 A RR: x = 0.6137, y = 0. 3738 4 W T A= 599 nm [ 41 (6.9 5,
FENST RN L 7 SRR il 100 W/ m® I, 962 TR0, R B I KRN, 4> T
ILF) 70 Vm LA b, 2 —Fa] 3 43 93 20 60 o 1Y B S O



g i Jale i A Eu™ @ Sm™ ;O 0 YAG 45 8 0 5 4% o 1121

& F X W

[1] Van Tol M W, Esdonk J V. A high luminance highr resolution cathode-ray tube for special purposes. [EEE
Transaction on Electron Devices, 1983, ED-3(3): 193197

[ 2] Rao Haibo, Cheng Jianbo, Yang Kaiyu. A high luminance high resolution blue CRT for projection display. Chinese
Journal o Electronics, 1998, 7(2): 143147

[3] Geitpise, Wiy, MITRBA. A YR RMZOUE. il 1999, 19(5): 683688

[4] Blasse G, Bril A.  Investigations of Th"" - activated phosphors. Philips Res. Repts., 1967, 22 481504

[ 5] Robertson J M, Van Tol M W, Heynen J PH et al..  Thin single crystalline phosphor layers grown hy liquid phase
epitaxy. Philips J. Res., 1981, 35(6): 354371

[ 6] Sluzky E, Lemoine M. Phosphor development for asilicon liquid crystal light valve projection display. J.
Electrochem. Soc., 1994, 141( 11): 31723176

[ 7] Sugimoto A, Nobe Y, Yamagishi K.  Crystal growth and optical characterization of Cr, Cal Y3AlsOp. J. Crystal
Growth, 1994, 140; 349354
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Abstract A newly-developed multi-doped red emission single crystal phosphor ( Eu'™ :
Sm>* : Cr’* YAG) prepared by liquid phase epitaxy on a 54 mm diameter monocrystalline
YAG substrate is reported. The chromaticity coordinates of the emission of this material are
x = 0.6137, y = 0.3738, and it is equivalent to a red light of a wavelength of 599 nm
with good color saturation. This novel monocrystalline phosphor can withstand incident elec-
tron beam with high energy (up to 10° W/ m”) without lighting quenching or “burning in” .
All these properties show that it s an ideal red emission material.

Key word monocrystalline phosphor,  YAG, activator, red emission.



