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The ‘{?DZS:Eu as a red phosphor has been of
both

technologically., Many authors have widely. and

considerable interest theoretically and
deeply studied it in recent years (1,2). Tn this
paper we report the pressure effect on its lumi-
nescence and crystal field. High pressure is
a poweriul means reducing interatomic distance,
it changes interaction between the central ien
end its crystalline environment. Being a better
model, the dependence of crystal field parame~
ters on pressure properly reflects this change
of the interactien.

In our experiment a dismond anvil cell was
used to generate hydrostatic or quasihydrostatic
pressure up to 16 GPa, The pressure medium is
the mixture of methanol and ethanol. The
bressure was determined on the basis of the ruby
fluorescence scale. The luminescence was excited
by 4579 4" line of Ar' 7aser and recordad with
a Spex~ 1403 monochrometer. All the measurements
¥ere carried out at room temperature. About 50
Spectral lines were received at different pres—
-f"s fwes. They belong to 590’1’2”*
tons, A1l of them tend to red-shift with dif-

7}’0_4 transi-

ferent rates less than 9 cmml/GPa. According
to the freguences of these lines the positions
°f related levels were determined at various
Messures, The results are iisted in Table 1I.
The ?FO is
Energy_

taken as the initial point of

From the table we can find that the

?322-2313/88/%3.50 © Elsevier Science Publishers B.V.
Notth-Hofland Physies Publishing Division)

395

URE EFFECT ON LUMINESCENCE AND CRYSTAL FIELD IN YZOES:EU

Changehon Institute of Physics, Academia Sinica, Changchun, China

Institute of Atomic and Molecular Physics, Jilin University, Changchun, China

ission spectra of YEO S:Eu were measured at pressures up to 16GPa. The levels at different
T%e dependence of crystal field parameters on pressure was calculated,

energies of SD manifold rapidly decrease with

increasing pressure, but the energies of F
manifold change wup and down with pressure. In

general the levels of 7F manifold change slowly,

Table 1. Position of levels at varions pressure

(en™1)
level atm., 2.5GPa 5GPa 7.5GPa 10CPa
7F1 E 351 52 353 354 356
A 387 383 378 374 370
7?2 A 917 914 910 907 904
E 06 941 935 930 924
B 1192 1195 1199 1202 1206
7F3 E 1867 1867 1866 1866 1865
A 1882 1880 1878 1876 1874
A4 1921 1926 1926 1928 1930
E 1929 1929 1929 1929 1929
7F4 A 2596 2597 2585 2380 2574
E 2803 2801 2799 2757 2794
A 2828 2858 pssy 2859 2850
E 2969 2971 2974 2976 2978
E 3003 3006 3009 012 3015
R 3032 3035
Pad 17185 17141 1712 17113 17098
b E 18907 18893 18870  1ssks 18850
A 18915 18895 18883 18867 1ass:
D) E 21330 21313 21295 21278 21260
E 21395 21379 21362 21346 2139
A 21408 21392 21376 21360 21344
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In Y2025 the point symmetery of Y3+ site is Table 2. Crystal fied parameters at pressyrg
Cy o The Eut mainly replaces the vt in (mel) '
. . 3+
¥,0,5:Eu. The Hamiltonian of Eu can  be gk arm., 2.5GPa  S5CPa 7.5GPa 10D FLECTR
written as H:HO’LHCE‘ HO ie the free ion Hamil- B% a3 71 56 43 2
tonian and Hcf represents the effects of cry- s . 7. HAS
110 1
stalline enviromment cn the Eu3+ ion. In this Bg 0 1080 1066 040 1023
Laser
case Bg 8&?2 924 968 1010 1054 canber
9 P 4 5 4 By 325 341 358 373 382
H ;=B Co+ By Cp+ By (C 5= Co) 6
c -3 3 By 378 ~387  -396 -403 413 A Ho®?t
& centre
& b 6 o6 _ 6 &, 0 0 B 524 526 332 538 546 the lo
+ By CQ + 33 {5“3 Cg) + BG(C“6+(36} 6 Line h

k k resona
the tensor operators C = 0 ( 8,9 } are re-— intera
g T4 consid

Table 3., "Free ion energies' {(in mel) at dif—_.

. k
lated to the spherical harmonics Yq by ferent pressures

L . INTROL
o0 ) = (b /(2 + T XS C ane) - ot 3
q 1 atm. 2.5GPa  5GPa 7.5GPs 10GPa

: dilute cz

7
The coeficients BE, the crystal field parame- 7F0 24 25 27 28 29 S
ters, can be obtained by fitting the experimen- Fl 395 395 396 397 399 . cl‘;\a:zge ot
7
tal data with an optimization method. In order F, 1075 1074 1075 1075 1075 present t
. "7 -
to calculate the matrix elements of H ., the Py 1923 1924 1924 1925 1926 1o
cf 7 . optical-n
usual tensor operator technique was adopted. Fa 2893 2893 2893 2894 289 resonance
In the calculation the intermediate wave func— Calf,.
tion was used and the J-maxing caused by Hcf Low T
was also considered. Our calculating procedure REFFRENCES the B cer
is similar to that described by Cone and Faul- Wrigt
[4] Y . 1, 0.J, Sovers and T. Yoshioka, J. Chem. Phys and Vrig
haber* °. The calculation results are shown in 49{1968)4954., group a .
Table 2 and Table 3.1The rmg deviations are 2. G. Webster and H.G. Drickamer, J. Chem. Phys and six «
not larger than 7ecm , they are estimated on 72(1980)3740. the abso

(3],

3. B.G. Wybourne, Spectroscopic Properties of
Rare Barth. (Interscience, New York, 19653)

4, R,L. Cone and R. Faulhaber, J. Chem. Phys.
55(197135198.

basis of wybounrne’s work 1t is very inte- crystal .

resting that _gBki increase if k or g=3n, where ground s
n is an integer; otherwise they will decrease. The exci
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