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Fig.1 The fluorescence spectrum of GdOBr:Eu at ambient pressure
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Fig. 2 Variations of some spectral lines versus pressure for GAOBr;Eu(spectrum pictures
after 5. 2GPa were obtained by scaning two times)

WHETAEEAEMR | FR, MEG, 4K 8% L E S w4 % , g 0 #
SRR IR AR,

J.Holsa ™ E IEBfRE T X L KB MTHL N Eu't 455 AE D o BERFFos
RERAYERIE . BFLASR | BRI R SR E BRI T M ATAY 45 5.

H T O B OR R AY B T A9 S RE R IIAE R 2 o, 3t 26 A, Bl H AR E A7 A Ay kg
MEAINEETOMTREIORER 3 F, NETEL . S5 R B2 R R KA,



90 " OE # # % # H10%

L RE R RO/ DRI RE R A 5 K /MR — MR B G, X BB Eu®" % GdOBr A2 E Ay dks

RBEBRN. BTFREHEBERK,8GPa 5 Fs(EDMF.(BYEARRERE,. XH.HE

12GPa REFA & AU SR RERA 24 . WNEIHFETTE L, AN BRI ERIEF AR, D,

(J=0~2) REGL RN B FE 1 T W T F o~ 19 SR A RERBEIE S B BEAL LU ER B 2% . MESD,

HE B TR SRI/MERETA IR/ £ ERIAAEE T &SR ERED.
®1 YHEIH GdOBr .Eu BE TR AL

Table 1 Observed fluorescence lines of GdOBr :Eu at ambient pressure

Spectral Spectral
Transition Transition
line/(em™") line/(ecm™")

"D2(A)—>"Fo(A)) 21420 ’D,(B')—>"F,(B") 18344

SD,(E)—>"F,(E) 21007 D, (B)—>"F,(E) 18031

SD,(A4)—~>"F,(E) 20954 D1(A)—>"F,(E) 17971

5D, (B )—>"F,(E) 20940 5D1(A,)—>"F,(4,) 17819

5D, (E)—>"F,(B") 20480 5D, (B")—>"Fs(B") 17761

D, (B )—="F,(E) 20429 5D, (A)—>"Fs(E?) 17525

5D, (A)—>"F,(A4) 20291 Do(A4,)>"Fo(4) 17233

5D, (E)—"F,(B") 20169 D1 (A2)>"F3(A42) 17093

SD,(B')—>"F,(B") 20103 SDo(A4)>"F 1 (A4,) 17022

SD,(B)—"F3(E") 19590 5D, (BE)>"F3(B") 16936

SD,(B' )—=>"F(EY) 19509 SDo(4))—>"F(E) 16768

SD,(A4,)—>"F3(E?) 19452 Do(A4)>"F,(E) 16258

SD,(B)—>"F3(B") 19415 SDo(AD—>TF (4D 16105

5D, (E)—>"F3(B") 10401 SDo(A))—=>"F3(E) 15339

D, (B )—=>"Fs(B') 19335 SDo(A))—>"F3(E?) 15268

D, (E)—>"Fo(A) 19006 SDo(A))—>"F (A 14566

D,(A)—>"Fo(4) 18946 SDo(A))—>"F (B 14343

5D, (BE)—>TF (4D 18803 SDo(A))—>TF (4D) 14286

*D1(A4,)—>"F (A7) 18735 SDo(4)—>"F,(E®) 14214

D, (E)—>"F,(E) 18541 5D o(A4))>"Fs(E?) 13338

SD,(A)—>TF, (4D 18472 SDo(A))—>"F5(A)) 13214

5D (E)—>"F4(B") 18403 )

&2 HBHET GdOBr:Eu KI&3HHER
Table 2 Stark levels for GAOBr :Eu at ambient pressure
Level Level Level Level
Mark 1 Mark Mark Mark
/(em™") /em™) /Cem™") /(em™")

TFo(A)) 0 "F3(Ay) 1853 "F (B%) 3019 D.(Ay) 18946
P\ (Ay) 211 "Fi(B') 1894 "Fi(B") 3061 D (E) 19006
F.(E) 465 "F3(E?) 1965 "Fs(B") 3720 5D,(B") 21405
F,(E) 975 F3(B') 2070 Fs(E?) 3895 5Do(A4y) 21420
"Fy(B") 991 TF(AD 2667 Fs(A)) 4014 SDL(E) 21471
Fa(4) 1128 7 (EY) 2890 SDo(A ) 17233 5D,(B") 21484
F,(B") 1302 F.(AD) 2947
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Fig. 3 The pressure dependence of the stark levels of °D ¢y, F s for GAOBr:Eu
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Table 3 The number and symmetry lables of 35 — £
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Table 4 Crystal field parameters under different pressures

p/(GPa) B§/(em™') B{/(em™') Bi/(cm™') B§/(cm™') Bi/(cm™') ¢/(cm™") §/(cm™")

0 —1098 —978 825 884 385 4 440

0 —1124.0 —969.6 827.9 889.6 337.0 6.1 444.0
1.7 —1080.9 —906.6 812.5 947. 4 350.7 6.1 431.9
3.7 —1055.9 —825.4 853. 2 1072. 2 304. 3 5.7 433.3
5.7 —1013.6 —786.5 864. 2 1150. 0 292.7 5.8 430.1
7.9 —949.8 —771.0 886. 0 1223. 8 270. 4 3.8 427. 2
10.0 —977.7 —685.6 895.0 1291.7 222.8 4.8 431.0
12.0 —1009.2 —660.8 895.0 1304. 1 221. 8 8.8 435. 4
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Table 5 Calculated and observed values of stark levels for GdOBr ;:Eu at ambient pressure

Stark levels Expl Calc. Stark levels Expl Calc.
/em™") /(em™") /Cem™") /Ctem™) /(em™") /(em™")
#i(A,) 211 205 F(E®) 3019 3019
Fi(E) 465 469 "F.(B") 3061 3061
"F.(E) 975 968 "Fs(EY) 3720 3720
"F,(B" 991 997 "Fs(E®) 3895 3895
Fy(A41) 1128 1126 Fs(AD) 4014 4014
F.(B) 1302 1311 SDo(A)) 17233
"F3(Ay) 1853 1858 D1 (A 18946
Fy(EY) 1894 1898 D.(B) 19006
¥y (E?) 1965 1960 D, (B") 21405
"Fs(B) 2070 2065 SD.(4)) 21420
Fa(AD) 2667 2669 SD2(E) 21471
F(E) 2890 2888 D, (B") 21484
Fi(AD) 2947 2949
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INFLUENCE OF HIGH PRESSURE ON CRYSTAL
FIELD PARAMETERS FOR GdOBr:Eu

Li Hongnian®,Chi Yuanbin®,Wang Lizhong®,Liu Shenxin®

(a. Department of Physics,Zhejiang University , Hangzhou 310027)
(b. State Key Laboratory of Superhard Materials,Jilin University ,Changchun 130023)
(c. Changchun Institute of Physics,Academia Sinica ,Changchun 130021)

ABSTRACT The fluorescence spectra of GdOBr:Eu at room temperature and under
high pressure up to 12GPa were measured and analyzed. 43 lines were observed at ambi-
ent pressurc n the wavenumber of 13000~21500cm™". From the fluorescence spectra,
the major part of the "Fos and all the °D g, stark levels were determined. Under pres-
sures ,the °D,_, stark levels shift downwards,but the "F s stark levels shift upwards or
downwards irregularly. The crystal field simulation calculation is conducted on the 49°F
states. The five nonzero crystal field parameters obtained at ambient pressure are as fol-
Jows : B2= —1124. Ocn ', Bi= —969. 6cm ™', B{=2827. 9cm ™', B{=889. 6cm ' and Bi{=
377. 0cm~'. Under high pressures,B§ and B increase with pressure. While BS decreases
with pressure. B} and Bj show somewhat irregular variations with perssure. From the
crystal field parameters,crystal field strength S was deduced. At ambient pressure,S=
445. Dem™'. Under high pressures it decreases with pressure till about 8GPa,then in-
creases with pressure till 12GPa.

KEY WORDS high pressure,fluorescence spectrum ,crystal field level,crystal field pa-

rameter.



