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Fig. 1. Crystal structure information: (a) XRD patterns of NLW:zSm?* phosphors; (b) offset of the (112) peak position with the
Sm?** concentration; (c) rietveld refinement of XRD pattern of NLW:2%Sm?*; (d) the crystal structure of NLW:z Sm?*.

AR TR, B T FC ok A, BRAK TR
FEHTEBC RIS, AT 5 T ORBOE SR, Ak
RIEFEMOR Y, WA FFH K. NLW:2%Sm?
i ) EDS AN & 2(b) Fi 7w, #E 5 96 % Mapping
BN 2(c)—(g) Fim, —FHIFRIIRER H Na, La,
W, O 1 Sm HFMICEM K, FUKIEL T Sm3+E K
it A NLW fids, A 18 T XRD B4R
NLW : 2 Sm?+ 5 0k 172 b RST R Jade 3K
PEUEAT TR, 45 5480 PDF & A+ NLW [
i B RO ST 25 1 B R R AR Y AR S
B WA SmP BT BRI, A% BRI
ZIN, i LR R A, 28 /S, X A SR AR A X /N Y
S FHUR T Lad* B F I35 A Sk i LR

F 1 NLW:zSm?ink& 251

Table 1.  Lattice constants of NLW:z Sm®*.
ctljnl(;\ezfl'tii?il;ls af A o/A vz)llrllll;gj%3
1% 5.542 11.692 359.1
2% 5.539 11.699 358.9
3% 5.531 11.692 357.7
1% 5.530 11.691 357.5
5% 5.528 11.690 357.2

P TE =N BHES 0 Al h LA 2 N = 8, ik
FHEST2AR gL 55k 8 BfE. ASCHHE 2145
B4 >k A Shannon ) B 12 2 B4 (Sm?+ 254
1.08 A; Nat Z°}y 1.18 A; La*t #°}y 1.16 A).

3.2 o

FEEIRT, U KA Sm3 I RRIE & 5
K 644 nm i, FE 5 NLW:2%Sm3 )6 2k 6 i
RIGUE 3 B, TSR 20 Uk 1 2
PR A2l A, —HB 4 8 M 220 nm #| 340 nm A9 T
Wk TG IR AE 250 nm BHE . Bk S I AE
R, R A AR B T AU, A
2k 02 —Sm3+ il 02 > WO fif iE B 47 (charge
transfer band, CTB). H:A 0> —>Sm?**+f§ CTB Hul»
WERKAE 244 nm BHEE, X0 O% A9 2p8 HEFiEA Sm?*
1) 4f BUIE R ERIETIG O WO CTB bk
TE 264 nm A2 47, XA O |19 2pS B FiE A Wo+=s
B 5d0 B IE B BRI WL, KT NLW:2%Sm3 &,
TEWEI Sm3+() 644 nm &G, HIfFAE O2 W6+
) CTB, W WO~ 1l DL ] Sm3+ 47 i & 536,
{H SOAS 2 W Wi g i 19 4 38, A A 24 E 0 T
WO3 ™ i s &k
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Fig. 2. Characterization of NLW:2%Sm?** sample: (a) SEM; (b) EDS; (¢)—(g) element mapping.
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Fig. 3. Excitation spectrum of NLW:2%Sm3*.
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T}, 5(480 nm) H1°H; j,—*Gy o (500 nm). HIHA IS
AR RE A A B AR ORI s 250 nm Al
403 nm, 43 HIXF R T BT NLW RIS ) Sm?+ (1)
SR, R R B2 EOEH BB S D% LED B
FAYIE 2 AR R AR DE .

TEP KA 403 nm T EAMDEEUL TS, A
NLW:zSm*(z = 1%, 2%, 3%, 4% Hl 5%) & 5
FEAOEECR R FHEIE 4(a) Fiw. FRATEEE]:
Wi 1B A W BESE N, i S Ve B A 8 AU AR DREFA
A5 HUA ROERES B AN AL XA SmP iy 4f Hy
THLILANZ 5s F 5p HFFTBRRK, 52 fb A3 10 52
5. B A SmP B FBIIREER N, At
SeHERIESR, BIIRE N 2% ISR, 2 SmP TR
W Ak SR E] 3%, 4% M1 5% B R MiAR 55, #E B
KA T MBS R IR MR BESE R Gy IR . — &
HI T B 2 B 1S O, TR 7R ) P B A8, I8
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Fig. 4. Emission spectra excited at 403 nm: (a) NLW:2Sm3"
(z = 1%-5%); (b) NLW:2%Sm>".

T W E B 4 B WOLT A B &6
SR & GBI A 1, 25 T FE S NLW:2%
Sm**7E 403 nm T EIMGIE T A GO L S,
W 4(b) Bis. A SRS 1A T8 & ST
3R A S s FEAl U T 420—550 nm Z 1],
HE T 8L 6. FOLMEHOL LS, RIE WO
1Ty Ay BRAT 291 3 A48 & S e 43 i) i T
546577 nm Z[HZ KRS, A 562 nm,
KA S 1G>0 H o BRIT; T 577622 nm
Z O CRR LR ST, F i 435100 597 nm F
604 nm, S Sm*[11Gy ;5 —H; o WKIE; 7T 622
665 nm Z [ £L % & 5, H0 K 644 nm, K

Sm3 Y 4G 5 Hy o BRIT ; ML AR A L T 690 —
720 nm Z [8] A XF 855 B L0 06 R 5T, by
705 nm, KPR Sm> 1G5 Hyy o BRIT.

RAEERIE 2, SmP i 4Gy o> Hy o JB T
BRI AR B A F AR BRI, 4G5 )5 H;5 o B TERIT 72
VFRYRE BRI, T 4Gy o —>CHy o W2 R 1 A BR AT
FHL AR BRIE TR A PO 384510 Smd+ 251 5 4
XS FR O RS ALIS | 4Gy Hy o BRIE R STl 325
ML, 7T 604 nm Kb & FTIE SRR, 2 Sm® T
o A A S AR RO AS AL, G o H o FRLI
PR BRAE &5 o = AT, 7T 644 nm &b & S04 I
5 27 ARPERE S NLW:2 Sm?* (2 = 1%, 2%, 3%, 4%
1 5%) B9 A S, B TR FB IR Smi
1G5 Hy o 4G )5 Hy jp BRI IR Tg44/ T4
LUAE, ATUL T AR AR EE T Smd 85+ B T o5
& AE X FRPE AR 4. B3 2 AT AT NLW:1%Sm**
W, Touy [Isos WWIE/NT 1, RIAMRIHREE Y Smd+ 251
Pese it A BB FRAOAE AL, FE 5 NLW:2%Sm**
W R, FE Sm? T EE IR Mk B — 25 19,
AL AR 7 X AR A B St S e BE S AR ISR
T/ Tsoq POAEAS R ARZEXEIN, SEPRAD B HTI/N T,
R S VR BESEK F2 8 R AEAL TR RGE X R
HUCM Y Smdt B 22 ).

2 FE 403 nm KT NLW:zSm3 Y I/ I, HEIE

Table 2.  Ratios of Igy to Iz, of NLW:zSm3t excited at
403 nm.

Sm?* concentrations/% 1 2 3 4 5

Tsaa/ g0 093 1.07 1.05 104 1.02

AR R FNEE S AE 250 nm B I R ANE A
TR ESHEME 5(a) Bia. BAERMWZ: 24 Smi+E
T BRI INET, Wor—O0> 1y CTB B 2%
Wk /N, X UE B FE NLW:aSm?+ & 5l B i, WO
] S+ T fEE 22, [BIEEIESE S+ T A3
St R A FHAEHL T BE B A58 i KR s g it o,
FEfh NLW:2%Sm? (1 & 5% anl&l 5(b) frzs: 370—
615 nm Z [H] ] [{# i G076, SRR WO~ Hilk &
SRS B AT 420 nm. B AIA, TE
W 4 A~ i & S hnm ke, e a4
408, 432, 467 F1 514 nm, K H WO3T™ Y 'Ty—1A,
S ERIT . M T 550710 nm 2Z [] J&—E6 4 4
I, RYRT Sm3+E - 4f-4f BKiE. NLW:2%Sm> k¢
b FE 250 nm A 5N T 5 KO TE YL an
&l 5(c) .
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Fig. 6. Chromaticity diagrams and color coordinates of
NLW:zSm*": (a) Excited at 250 nm; (b) excited at 403 nm.

(a) 250 nm

# 3 NLW:zSm* AR HIAR X (1l
Table 3.  Color coordinates and relative color temperatures of NLW:z Sm?** samples.
Sm?** concentrations/% 1 2 3 4 5
A = 250 nm (0.270, 0.249) (0.287, 0.248) (0.288, 0.258) (0.283, 0.255) (0.313, 0.280)
e 16618 K 12435 K 11032 K 12346 K 6971 K
A — 403 nm (0.298, 0.251) (0.374, 0.286) (0.377, 0.282) (0.376, 0.286) (0.357, 0.279)
e 9963 K 3057 K 2911 K 3004 K 3798 K
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Abstract

Single ion doped single phase white emitting phosphors have some special advantages and great potential
applications in the field of high quality LED lighting. This type of phosphors can effectively solve the problem
of uneven particle dispersion and sedimentation in the white light scheme obtained by UV chip plus
trichromatic phosphor, and solve the problems of the luminescence and reabsorption between phosphors and the
regulation of trichromatic ratio. A comparison of the single-ion doping luminescent material with the multi-ion
doping system shows that the single-ion doping luminescent material is simpler in both preparation process and
luminescence color adjustment, which can achieve higher color rendering index, more easily controlled color
temperature and closer to the color coordinates of white light.

According to the principle of colorimetry and luminescence, light of two or more wavelengths may be
combined to obtain white light emission. Under the UV excitation, the Sm** ions emit relatively strong green,
yellow, orange and red light at 580670 nm. Under UV excitation, the broadband spectrum of WO;™ self-
activated emission covers almost the whole visible region, but the blue-green light is strong in the short
wavelength region and the yellow-orange-red light is weak in the long wavelength region. When Sm3+ ions are
doped into tungstate, Sm3* ions’ luminescence can effectively supplement the weak luminescence intensity of
tungstate in the long-wave region, and white light can be obtained. Under the excitation of 250 nm, the
phosphor emits cold white light, and warm white light under the excitation of 403 nm. The experimental results
show that Sm?* ions have a significant effect on the correlated color temperature adjustment of self-activated
luminescence of NLW phosphors. All the prepared samples are crystallized into the tetragonal crystal phase
structures and that their morphologies present rhombic sheet. By analyzing the experimental data, the type of
energy transfer between Sm?* ions is determined to be electrical dipole—electrical dipole interaction. The NLW:
2Sm3" phosphor has high stability and can be effectively excited by ultraviolet/near-ultraviolet light, which can

be used as a potential candidate of single matrix single-ion doped white phosphors.
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