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Abstract: Novel Dy’* doped LaF, crystals is synthesized by multi-crucible temperature gradient
technology (MC-TGT). The crystallographic sites concentration is up to 5.90 x 10 ions + cm ™ for
2% Dy: LaF, following the segregation coefficient of 0. 8 measured by inductively coupled plasma
emission spectrometer. The photoluminescence spectra of 1% Dy: LaF; show the strongest wavelength

peaked at 601 nm and the widest wavelength band centering at 511 nm under excitation wavelength
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of 400 nm. By changing the excitation wavelength to 450 nm, the strongest wavelength shifts to 677

nm and the widest wavelength band shifts to 568 nm in 1% Dy: LaF,, respectively. In the case of

2% Dy: LaF,, two main central wavelengths at 478 nm and 571 nm are observed under excitation

wavelength of 400 nm or 450 nm. The optical quality of as-grown Dy’ *: LaF, crystal is characterized

by transmission spectra at the range of 2.5 — 11 wm. The optical transmission of Dy: LaF, crystal

with thickness of 0. 96 mm reaches over 85% , indicating a high-optical quality in the range of

2.5 -9 pm. Thus, Dy: LaF, has great application potentials in visible and mid-infrared laser.

Key words: temperature gradient technology; Dy’* ; LaF, crystal; mid-infrared transmission spectra; photolumines-

cence

nu\4

1 3l

2 ~5 wm FLLAME B H A AR SRR AR L K
RBELE O THRS0X KRR 51 SRR AE 1%
W BEROCHE G & JRLTAMR T L0 AN it
PR SE HA R R IR AR BRI IR
P8 B2 A B E S A

SEI LD ANEOE I 7 X AR RTE E E
HBR S AR R RE L W
TR PN E, RS 2R REOtE, Wt
BT BREER I PLANIOE, A IR
INFUAR AR LT AN ORI = TSRO G Y R AT
W ), ol E RSP AN L TR
Tm** (2 pm,’F,—’H,;2.3 pm,*H, >*H, )"
Ho’* (2.1 um,’l,—°I;;2. 86 pm,’I,—°1,;3.95
pm, LT )7 EFPT (2.8 wm, ', —'L,,;
3.45 pm,*F,, —*L,,) " Pr" (2.4 pm,’F, —
*Hy34.5 pm,’H, —’H,;4. 8 pum,’F, >*H,; 4.9
pm,*H,—"H, ) """ Dy’ (2.9 pm,°H,,, —H,s,, 5
4.36 um,°H,,,—°H,,,) "W & e ANEOE A
GiRORAT LN BN R SR ed o

Dy* " W& T 2L AR BOG A B Y 1 0 B 5 A
M, HE, Dy " BB a0 b B R
ZBLAN JGAF L i, 2018 4F, Woodward 25 B 1K
KH LD 23 Dy: ZBLAN YG4F, 7£ 3. 15 pum SCE
FLZ% (1 060 mW ) otk i, iRk 739% M,
B Dy’ " B F B2 BOMIA T MR A 4.4 wm BOL
i ARIE . Dy’ B0 IR R 2 IR,
b T FRE R BARAY 1 L) AR 40 KPb,Cly |
KPb, Br, """ 575 7 6 f A 55 8 1) STk 4 i
1 Lu, 05 YAPY2OU 45 R, W HAT & 38 7
AEfE HOG e 5 W) B AR 25 B PR RE R RO G A A,

JE AP LLANEO R R B SIS TT 0 2 —

Dy’ * 182 fit A TE BOL I BE A HOL S th B H
AEZMHNE . BT Dy’ B F R
REZRAS AR | JFC i i A1 IR AU 5 016 vl i 11
JEHARIE L, Y ATHRIE 9 Dy’ B4 0l Wt %
GEGHE , B2 e b T 2SN ORI
M5¢T Dy’ * FEIL 58 AN a il UGk T 19 & 5t
JCTERHIE S A HE . AHET SR, i 55k
JEEA] WO HAT A 4 ATREE R R S A
FRAE A 52 A6 AT W OBAE RO, iF
J¢ LD EARA Dy’ " A MR 2O, 7T R
SRR AL N RAR AR A AT UL OGO IR Rl
LR TR

AR TAF 38 i 22 3 3 i B2 A B2 vk () B MC-
TGT) il % 1 AN Dy** 45 2 v B Y S0 Ak Bl 1
W ST IB AR T BE AR R, AT B A T
L BE , R TT AR IR AT 2 B R 4
FAEHAEPLLIMEBE (2.5 ~ 11 wm) 935 6%
FRPE, TG B AR AL s RIS T AR 58
HMEER AT WL (400,450 nm) #0& T H & SIS
FHIE

2.1 HEE&E

L s P8 A i ) R A ke 7 A i )
TRFERERE , VB S R e 28 A K, M mrel )
THTARK Y AR 20 &k
AR JE— R E R R B ik
A F A i e m T IR S p Ak, T3
MR E, A TAHERA MC-TGT 4 Dy: LaF, §
W WIHRIFORR T DyF, 1 LaF, . 1B & BRI
ABRSEG PbF, (1% ) , HHLA L BRI RN AA A IR



160 K it

¥R a2

BHERC A PR B IHR & B A A S
o B 55 0 SR TCT I i 2
%1077 Pa, JHEZE 1500 C %46 3 hy &
Jo AR AR BB, B 3 1.5 C/h, T4
120 h SERL AR R IR B SRR B Ry 20 C/
hBEZR =R, MRS & BRI W JE A4
B A 10 mm K E 50 mm DLW 1R,
PR B IR 2T VI 4 T WA, A e
10 mm x 10 mm JEEE A 0. 96 mm [)EIE AL,
Tt f& G K

El 1 Dy: LaF, iRk B
Fig. 1

As-grown Dy: LaF; crystals
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Fig.5 Emission spectra of Dy: LaF; under 400 nm excitation
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