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Growth and Luminescence Properties of Eu** Doped KCaCl, Crystal
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Abstract: Single crystals of KCa,_Eu, Cl, (x=0.005, 0.01, 0.02, 0.03, 0.05) doped with different Eu** ion molar frac-
tions have been grown successfully by Bridgman-Stockbarger technique. The crystals were characterized by powder
X-ray diffraction, thermogravimetry, transmittance, photoluminescence spectrum, decay time and X-ray excitation
emission spectrum. Through phase diagram and structure analysis, the crystal is regarded as a congruent compound
and belongs to orthorhombic system. The unit cell parameters are determined as: @=0.756 04 nm, b=1.048 23 nm, ¢=
0.726 57 nm, space group: Pnma(62). Under the excitation of ultraviolet light, the crystal exhibited a broad emission
around 434 nm, which can be attributed to the 4f°5d'—4f” transition of Eu®*. The result exhibited that the emission
spectra with the maximum which position was shifted from 427 to 436 nm with the increase of Eu** doped concentra-
tion. The photolumimnescence decay time was 1.473 s, moreover, the intensity of X-ray luminescence spectra con-
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tinued to increase with the Eu®*" ion concentration.
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Fig.2 TG/DTA curves of KCayEu,,,ClL, crystal
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Fig.3 (a) Untreated KCaggEu,,,Cl; crystal; (b) Cut and
polished @ 10 mmx5 mm KCa, g Fu,,,Cl; crystal
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Fig.4 (a) Optical transmittance of KCa, o Eu,,,Cl; single crystal with a thickness of 5 mm; (b) Tauc plot for

calculation of indirect energy band gap of KCa,gEu,,,Cl; single crystal

2.3 FEARE
2.3.1 LIS

T DA SRR T B OR O EE (4E) R R Sk
T () N5 B s (A bRk I — k). S i 1A
i Eu*fE KCaCl, it I e BRI /R B R . kb
FETE 2 P R3S 4f N Z TR AR OP,, T 4F°5d' T K
A, KCaCly: Eu fiy A& T 19 Fo 17 BR A Ry S IR0 R &5
(Are5d)y—>REE A7) MTF SdHFRREBEERINZ, 5

Z BN RGBS, 45 B e, R e, BLIE o 5 W
B R 434 nm B, AT DL £ 250~420 nm 1 [l 4
T IR A (20) RO AL A 2 W S A 0 43031
Vi F 396 F1412 nm. 3% 2 MEK H Eu>5d BES /2
2N R SRS e, Mty o R TF AR RREEBY A AR
WIESE §h & E SR 52 T, = 5 /i 9 0, 38
SRS S R 3 ARG , I e, BIE 2541
ZERL2ANEIE™ . R T HEAT = A AR ) S A



446 TG ML 4k

¥ 374

U (AN &L 5 H B 1~5 BT A ), 43 A T 317,364
396.397 F1418 nm 4k, 3X 5 4~UE 53551 % hi F = 5 i
If 1, M FE @I e, FIE R 532, ff ] 396 nm UKL
WK B K, 278 434 nm Ab 7= — AN RBERY & G g
(15 47), > 5 58 (FWHM) A 19 nm, 1% & 066 B T
Eu” [ 4f°5d'—4f7BRIT o IZ S IR B G ECE LGS H
WOR VW (A0 FIUR ST () AEAE RS E I T A K
WSOV S5 B B AN, 3K 5 22 i A e

47 (S,,) -

200

Inset: schematic diagram of energy level transition of Eu?* in

KCaCl, crystal lattice
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Fig.6  Emission spectra of KCaCl, crystals doped with

different Eu** concentrations
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crystal
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Fig.8 (a) X-ray stimulated luminescence spectra of KCaCl, crystals doped with different Eu*" concentrations;

(b) X-ray stimulated luminescence spectra of KCa, gosEu 405Cl; crystal and CdWO, crystal
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