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Table 1 Observed fluorescence lines of Eu*t in Gd,0,S : Eu
Spectrum line/(cm™!) Spectrum line/(cm™!)
Transition Transition
77K 300K 77K 300K
SDy—"F, 17159 17168 Di(1)—>"F, 18911 18921
5Dy—>"F, (1) 16810 16815 5D, (1)—"F,(1) 18562
—TF(2) 16778 16784 —"F,(2) 18530 18538
5Dy—>"F,(1) 16240 16240 5D, (1)—>"F,(1) 17992 17994
—TF,(2) 16219 16221 —"F,(2) 17971
—>"F,(3) 15979 15976 —7F,(3) 17731 17729
SDy—>"F3(1) 15297 15295 5D (1)—"F4(1) 17049 17047
—TF3(2) 15286 15284 —TF3(2) 17037 17037
—"F3(3) 15244 15247 —"F3(3) 16996 16998
—TF3(4) 15236 15240 —"F3(4) 16988 16992
*Dy—>"F,(1) 14568 14560 —TF3(5) 16894
—TF,(2) 14362 14360 5D (1)—"F4(1) 16319
—"F4(3) 14316 14311 —"F,(2) 16114 16113
—"F(4) 14203 14206 —"F(3) 16067 16064
—"F,(5) 14164 14167 Dy (1)—>"Fs(1) 15148 15148
—"F,(6) 14146 14147 —"F5(2) 15131 15130
5Dy—>"F5(1) 13397 13397 —"Fs(3) 15056
—"F5(2) 13378 —"F5(6) 14893 14894
—"F5(3) 13299 13301 —"Fs(7) 14872 14869
—"Fs(7) 13115 13112 Di(1)—>"Fs(1) 14063
5Dy—>"Fs(3) 12266 —TFs(3) 14016
—TFs(4) 12261 —"Fs(4) 14012
—"Fs(5) 12226 D1 (2)—>"F, 18918 18928
—Fs(6) 12052 12045 D (2)—"F, (1) 18569
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Table 1 continued
Spectrum line/(cm™") Spectrum line/(ecm™1)
Transition Transition
77K 300K 77K 300K
5D (2)—>"F(2) 18537 18544 || *D,(2)—"F2(2) 20460 20468
"D, (2)—>"F2 (1) 17998 5D, (2)—>"F3(2) 19527 19525
—TF,(2) 17978 17979 —7F3(3) 19490
—TF,(3) 17740 —"F3(4) 19481
Dy (2)—>"F5(1) 17056 —"F3(5) 19388
—"F3(2) 17045 17045 5D, (2)—>"F,(1) 18809 18800
—TF3(4) 16996 16998 —"F,(2) 18603 18601
—"F3(5) 16901 —7F,(4) 18445
SD1(2)—=>"F(2) 16121 16120 —TF,(5) 18406 18408
—"F4(3) 16074 —"F,(6) 18386
—TF(4) 15962 5D, (2)—"Fs(1) 17637 17638
—TF(5) 15924 —TFs(2) 17619
5D1(2)—>"F5(2) 15139 —TFs(3) 17541
5D1(2)—>"Fs(5) 13989 13992 5D,(2)—>"Fs(1) 16556 16565
5Dy (1)—=>"F, 21336 21347 —"Fs(2) 16532 16533
5D (1)—"F, (1) 20987 20993 —"Fs(3) 16507
—TF(2) 20955 20963 —"Fs(4) 16500
5D, (1)—=>"F,(1) 20416 20417 5D, (3)—~>"F, 21410
—1F,(2) 20395 20398 5D, (3)—>"F (1) 21063 21067
—TF,(3) 20154 20156 -7 (2) 21030 21037
5D, (1)—>"F3(1) 19475 19471 | *D(3)—"F.(1) 20492
—TF5(2) 19462 19461 —"F,(2) 20472
—"F3(3) 19422 19423 —"F,(3) 20230
—"F3(4) 19413 19416 5D,(3)—>"F3(1) 19550 19546
—"13(5) 19318 19324 —TF3(2) 19538 19536
2D, (1)—>"F,(1) 18745 18736 —TF3(3) 19497 19498
—TF;(3) 18492 —"F3(4) 19488 19490
—TF,(4) 18379 18383 —TF3(5) 19395 19400
—"F(5) 18341 18344 5D, (3)—>"F,(1) 18820 18810
5D, (1)—>"F,(6) 18321 18323 5D, (3)—>"F,(2) 18614 18611
5D, (1)—"F5(1) 17573 17572 —"F(3) 18569
—TFs(2) 17554 17554 —TF(4) 18456 18457
—115(3) 17475 17478 —TF,(5) 18417 18419
—TFs(4) 17457 17458 —"F,(6) 18397 18398
—"F5(6) 17316 17316 5D, (3)—"Fs(1) 17648 17649
—TFs(7) 17295 17292 —"F5(4) 17533 17535
5D,(1)—"Fs(5) 16400 —"F5(6) 17393 17391
5D, (2)—"F, 21401 21411 —TFs(7) 17371 17370
5D,(2)—"F,(1) 21052 21057 5D, (3)—>"Fs(3) 16519 16514
—TF(2) 21019 21027 —"Fs(5) 16476




2 T TR A : Gd.0.S + Eu 578 K BB i & FERFF 52 _ 91

AR R AT 29 3R TR Y
K2 SRAZHER J WRELE C.REF5 T RS B FIX R AL, B Ash& N J
Table 2 Number and symmetry of crystal field components of states E}(J;HQ?Q&E{J 2J+1 /,\ 7 5}%

with total angular momentum J ;I:llg /.]jz EAJEJ‘Q/‘J%ZT-\‘ ; Z:E Css )‘5“
J Symmetry Number ﬁé :i:: a]‘é}ﬁg &%ZF Z:ﬂ‘g/g
P 4 i FR H ¥ H B R 5
1 A+E 2 =]
; Jalsl s TR 2, B TFIAMER
: PN z H % B AR
4 241+ A+ 3E 6 ZE 2 WOV M LR KR, 4
5 Ai+24,+4E 7 WAE TS T RB R 9 X PR
6 34,24, +4F 9 P RIFZEME. RAITE

B RN AT E N
(R 2),2 1 Y,0.S : Eu 45 R0, X 7F, R AY X FR R 4 1R & Fhw] BB , 3% SRR
(280 LT R R T 5. DOF S RE R 5 S RE R 38 U7 2 8/ » F HLiH S RE R Y
R 9 00 51 AR B R RO BRAE P S R AT A 25 3 . 38 3 B T 7P oo FI° Do %5 R
Fiy LR R XS BRPERR NG R
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Table 3 Stark levels of "Fy_¢ and Dy, in Gd;0,S : Eu(in cm~') *

Energy Energy
77K 300K 77K 300K
F, A, 0 0 "Fs E 3781 3793
F, iz 349 353 E 3860 3867
A 381 384 A, 3878 3887
R, B 919 930 E 4019 4029
A 940 947 E 4042 4055
B 1180 1192 "Fe A 4847 4846
"Fy A, 1862 1874 E 4869 4878
B 1874 1885 E(Ay) 4893 4905
A 1915 1921 A(E) | 4898 4911
P 1923 1930 A 4933 4936
A, 2017 2023 7 5107 5123
R, A 2591 2610 5Dy A 17159 17168
B 2797 2809 5D, E 18911 18921
A, 2843 2857 A, 18918 18928
E 2956 2963 5D, B 21336 21347
E 2995 3001 B 21401 21411
A 3014 3022 A 21410 21420
7R A, 3763 3773

* The symmetry in parenthesis is result of calculation at room temperature. The sym-

metry of °D, levels was quoted from the reference [1].
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Fig. 3 Positions of the spectral lines versus pressure for Gd,0,S : Eu
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Table 4  Observed emission spectra for Gd,0,S : Eu at ambient

pressure and their shift rate with increasing pressure

vy Shift rate Linear range vy Shift rate Linear range
/(em™Y)| /(em™!/GPa) /(GPa) /Cem™) | /(em™'/GPa) /(GPa)
17535 —6.1 0,4.0
21411 —6.9 0~8.0 =79 4.0~14.8
21347 —6.6 0~14.8 17458 —8.2 0~14.8
21067 =6.7 0~4.9 17391
21057 —ilstl 0~7.0 17370 —7.9 0~3.9
21037 17316 —b: 4 0~3.8
21027 17168 —5.3 0~14.8
20993 -4 0~8.0 17047 =53 0~14.8
20963 —5. 4 0~14.8 17037 —4.6 0~8.0
20417 —4.6 0~5. 4 16998 —6.0 0~14.8
20156 — T8 0~14.8 16992 —5.7 0~4.2
19546 —5.1 0~5. 4 16815 —5: 9 0~8.0
19536 =550 0~14.8 —4.5 8.0~14.8
19525 —5.6 0~5. 4 16784 — 37 0~14.8
19498 —6.0 0~2.5 16565 —11.0 0~3.9
19490 —5.9 0~14.8 16240 —3:7 0~2.5
19490 —i 44 0~9.4 16221 ~3:-5 0~8.0
19461 —5.6 0~14.8 —2.6 8.0~14.8
19416 —6.9 0~38.0 16113 —4.6 0~14.8
19400 —8.0 0~2.5 16064 —6. 5 0~9.0
19388 —4.3 0~4.2 —4.3 9.0~14.8
19324 —9.4 0~6.6 15976 —6.0 0~14.8
18928 —5:19 0~4.2 15295 —4.9 0~8.0
18921 —5.3 0~14.8 15284 —4.8 0~8.0
18810 —3.5 0~5. 4 —5.8 8.0~14.8
18800 —3.8 0~10.5 15247 —6.2 0~7.0
18736 —4.3 0~10.5 —b.5 7.0~14.8
18611 —4.9 0~9. 4 15240 —5.9 0~4.2
18601 —4.9 0~9. 4 15056 —5.8 0~6.6
18544 —4.6 0~14.8 14894 ~i0: T 0~8.0
18538 =, .33 0~6.6 14869 =TT 0~5. 4
18457 . (| 0~5. 4 14560 —2:9 0~14.8
18419 —T:.2 0~5.4 14360 —4. 4 0~7.0
18408 —7.4 0,4.2 14206 —6.2 0~14.8
18398 =i 2 0~8.0 14167 —6.3 0~14.8
18383 —7.6 0~14.8 14147 —6.5 0~14.8
18344 —iT« 2 0~5.4 14016 —9.4 0~8.0
18323 —8.3 0~8.0 13992
17994 —3.9 0~14.8 13397 —3.6 0~12.5
17979 —3.9 0~5.4 13112 — Tk 0~5.0
17638 —5.3 0~5. 4 —5.4 5.0~12.5
17554 —6.5 0~5.4 12045 —6.4 0~8.0
—5.7 8.0~14.8
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Table 5 The barycenters of *D, and “F, multiplets for Gd,0.S : Eu

Pressure
F, 7, 7y F, Do D, *D,
/(GPa)
0 363 1038 1921 2895 17168 18923 21387
2.0 363 1034 1919 2893 17156 18911 21372
4.2 362 1033 1919 2893 17144 18898 21357
6.6 361 1031 1921 2894 17131 18883 21340
8.0 362 1032 1921 2895 17125 18879 21331
10. 5 356 1030 1924 2896 17113 18863 21319
12.5 355 1027 1925 2895 17100 18851 21300
14. 8 355 1027 1928 2895 17091 18842 21297
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HIGH PRESSURE INVESTIGATION OF FLUORESCENCE
SPECTRA AND LEVELS FOR Gd,0,S : Eu

Chi Yuanbin, Wang Lizhong
(Institute of Atomic and Molecular Physics, State Key Laboratory
of Superhard Materials, Jilin Uniwersity , Changchun  130023)
Liu Shenxin
(Changchun Insttute of Physics, Academia Swnica ,Changchun  130021)
Wang Qiuping
(Physics Department of Harbin Normal University , Harbin 150080)

ABSTRACT The fluorescence spectrum of Eu®t doped in Gd;0,S has been investigated in the
spectral region 21500~ 11500 cm™! at 77K and 300K. The 122 spectral lines measured at 77K
and the 96 lines at 300K have been assigned. Thirty five of the thirty nine Stark levels of *Dy_,,
"Fo~¢ multiplets were identified. The emission spectra were also measured under high pressures up
to 15GPa. It was found that all the lines observed change to longer wavelength and their intensi-
ties decrease with increasing pressure. The six levels of ®Dy., descent more rapidly than the levels
of "F,. The Stark splittings of °D,and "F,_; multiplets increase, but the splittings of °D; and "F,
multiplets decrease under pressure.

KEY WORDS Gd,0,S : Eu, fluorescence spectrum, high pressure study.



