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The emission spectra and the emergy levels of Tb

3+

for ThP.0., were measured at 81K ap to & GPa.

. 4 .
At varicus pressures between aktm. and 8GPa, the crystal field ;])arameters have been determined.

TbeO‘4 is an excellent flyorescent ma-
571 ]

rerizl, it has stimulated interest in its possi-~
yle use in optical commenication system, Re-
(1]

cently, Tang Zhuoran has realized the fine

structure of energy level of Tb?SGEfﬁ The

crystal field (c.f) parameters with sz 2] and
[3] . - P P

Czw point site symmetry of Tb in TELEOE4

at ambient pressure have been calculated respec-
tively,

We measured the emission spectra of ";’E'DFBOM
using a monochromator in the range of 12000
20000 em

various pressures up to 8GPa. A gasketed diaemond

at fixed temperature (81K) and

anvi! cell was used to produce high pressure,
with 4:1 methancl-ethanol mixture for the hydro-
static pressure medium, Pressure was calibrated
using the well-known Ruby flucrescence techni-
que, The 1iquid nitrogen was spounted conti-
rously into the diamond cell to keep the con~
stant temperature {8IK). Thin plates of samples
approximately 100um in linear dimensions and
S50pm thickness were used, The fluorescence was
excited by the 4880 A° line of an argon laser,
With the exception of the SDQ{AI)W7F5(B2) tran—
sition, the observed 60 emission lines show red
shift with increasing pressures, The energy
levels corresponding to the spectra at various
Pressures are summarized in table 1. The assign—
ment of the spectra was based on Tang's work[lj.
From table 1 it can be seen that with increasing

Pressure the most energy levels close to the

00272313 /88 /803.50 © Elsevier Science Publishers B.V.
{(North-Holland Physics Publishing Division)

7o - -
F levels are away from it. The

e
. 7 .
shift rates of the FJ are not larger than

1Dcm“1/GPa.

We have calculated the c¢.f. parameters for

0 only a

T‘DP501A from the measured energy levels. In this

calculation we consider the luminescent center
+ : . . .

Th3 occupying a site with distorted CAV symmea-

4]

*t'.ryf The hamiltonian for eguivalent 4f elec~

I+ .
trons of Th™ can be written as a polynomical

Lpl o2 L gh b 4

0 L b b b
I AR R i I ey
6 6 6 ,.6 6
tByCp e B, v e

where }EO is the free ion Hamiltonian, the rest

are the c.f, Hamiltonian, the tensor operators

"k — K .
Cq:;ﬁq({jwtp,—)

k
are related to the spherical harmonics Yq by

ic
q

i 1
€0 8, w) = ( bu/(2k + 1))F y‘;( 6.0 )

Cur calculating process and the definition of
the rms deviations o is similar to that descri-
bed by reference[Sj. At different pressures,
the sets of the c.f{ parameters and the rms de-
viations are listed in Table 2, the Yfree lon
energies” of the crystal field energy levels
in Table 3, from table 2 it can be seen that
the absolute values of the c.f. parameters tend
to increase with pressure. [t implies that the

¢.f. tends to strenthen and therefore the split-
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Table 1 The observed energy levels {in cmwl) bably caused by the increased deviation frop
at different pressure for THP 0., ¢,, site symetry for the ThoT,
atm, 2GPa 4GPa 6GPa 8GPa N GPTICA
D, E 14812 14789 14780 14770 14761 fable 2. Crystal field parameters By and rms
Al 14757 14748 147464 14743 14742 deviations (in ¢m ) at various pressures stephe
Ay L4TA1 14734 14729 14724 14719 ) atm.  2GPz  4CPa  6GPa 8GPa
A 14722 14720 14713 14706 14698 By =771 -816  -866 -986  -1067 LawTel
E 14708 14703 14697 14692 14686 Bg -856  -861 =751  ~702 603
[ Wi
B, 14698 14689 14684 14680 14675 gﬁ: 578 508 628 664 685 "nﬁst,
, B, 14694 14682 14672 14667 14657 Bg 844 o2 1022 924 103 given
Foby 0 0 0 0 0 &
- i B, 76 100 78 150 144
F. B ~263  -255  -247 =237 ~229 1. INTROQ
B, B 573 =561 550 ~539 -528 ’ v e a 24 The u
B sition &
1 —394 -89 =584 377 —572 Table 3. "Free ion energies” {in en™') at dif- is basec
A 739 722 =705 688 -671 ferent pressures s
B, 842 -84l -840 -838  -831 ; vironmes
. 26 P ;
7F3 A,  -1364  -1364 -1364 -1360 1360 7 az: 2 PZ 4G6§ 6&:8 8Cra the free
. ~ . _ 7 ) .
E -1401. -1400 -1398 -1397 1395 70 I 2;3 o in 103 heve inf
B -1425  -1425  -1425 ~1423  -1423 7L m687 “678 —668 _658 ~205 the lon
B, -1479  -1476 1473 -1470  -1467 ;2 N - - B 647 ratyre !
. 500 1505 1511 1S5 1521 7F3 ~1431  -1432  -1434 143  -1438 e,
2 : ,
7 ~2364  -2363 2360 - - .
TR, A, -2221  -2218  -2214 <2208 2202 ;b ? 360 -2349 <2305 Here, W
R ntr aa67  amen 95 . Fo ~3636  -363C  ~3625 -~3617  -3612 . aspects
2 s omis  awo 2301 2096 ¥, 5704 -3699  ~5697 ~5677  -3671 ' the nea
size of
Ay -2345 2356 -2353 -2350 2347 - laced
7 2 ated.
B, -2388 -2376 2366 -2354  -1344 REFERENCES P
B 0468 ~24T5  ~2477 2472 4Th i. Teng Zhuoran, MS thesis, Jilin University, crystal
F. B 3602 3595 -3578 -3565 3553 1984 n-p- af
Sl T e aser 3o 3524 2. B.T.KapaGyroB, h.H. HopoaoB, A.C. of the
. 2671 aesh 3656 —3648 "3640 liporus, A.B.JespoB, Heoprenkdeckue of the
N -3698  -3699 -3701 3704  -3706 Merepuexy, Tow 15,k 1979 328. . et !
Bl 4723 4720 735 3758 J 3. Li Zesheng and Sun Jiazong (to be published) electm
- - 3735 - .
2 ‘ 2 4, Lin Yonghua, Hu Ninghai, Wang Mingyi and Shi °
E 3740 -3743 3748 -3752  -3761 Fndong, Acta Chemica Sinice, Vol. 40, No.3
(1982} 211.
ting of each 71‘1} muitiplet increases with pres- 5. Liu Shensin, Chi Yuanbin, Ma Long, Wang Li-
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sure. The increasing of o with pressure is pro- (1986) 559,



