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M F s BB =S T, RAE TmPsO, db KRB 4E M, Tm® " B T[] LA ZR YEBEE 4,
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B 5'D, BER L H BB A HEACE, SESRCHY AR R AL R ARl X0 T BER
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: P ot —
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3 PF, = H,, 'D,—'1 | ~0 :

4 H'Dy=*Hg, *Fy—= "I} 1.08 % 10° 2.33 % 108 0 3.41%10? I 1.62x10 *
5 *H,—~Hy, 'D;—P; | ~0 :

6 {'D,—*Hg, *Hy,—=*Py | ' ~0

7 PPHy—%F, 'D, =Py | 8.64 % 10" 3.20% 07 ' 2.21% 10 2.53% 10° 3.72%10 °
8 11D,;=F,, *H,—~*P, ! 1.05%10° | 2.48~ 10° : 0 2.59<10¢ | 3.72x10 °
9 *Fy—~"Hg, 'Dy—= Py 7.08 % 10’ I 2,72 10° ! 2.10%10° | 2.12x10° 8.35x10 "
10 "Dy~ "Hg, *Fe=*Pol | 1.30% 10" | 0 ‘ 0 | 1.30x10" | 8.35x10 °
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1. 81 F TmPsOy Sk Tm®* BT BERE, 0 R3S M RS B Tk
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IR s U B R TR E .

2. ZELLE KM DCM B bHEOE MR T, TmPsOy, 5 9 b 5 Bt BT LU % 24
Tm?* B TR M35 — 052 6 F A BB TEF, BAUS, B FRIBWN 2 A T LMW1
B, °F, BB AY 7RI R R T BIOH, BER. BEJS 2 47 H, —~'D, MR 2RI T £ 5D,
—3Hy, °F, #) 360 Al 450 nm BISOEF #5556 AT, 26'D, B4R 5°H, AT AR
B FEZEH LR RS RER, B ST f 45 75 S0 F R A B T 6
RAEBVIEERAMATFBOL R R TR — BN LS LR AL

[1] A.A.Kaplyanskii and R. M. Macfarlance, Spectroscopy of Solid Containing Rare Earth lIons (North Holland, 1987).
[2] D.L.Sipes, Appl. Phys. Lett.,47(1985),74.

[3] Y.Miyajima et al., Electron. Lett.,27(1991),1706.

[4] P.Laporta etal.,Opt.Lett.,16(1991),1952.

[5] P.J.M.Sunietal.,Opt.Lett.,16(1991),817.

[6] R.C.Stoneman et al., Opt.Lett.,17(1992),736.

[7] G.J.Kintz et al., In Digest of Meeting on Tunable Solid State Lasers(1987), p. MC2.

[8] R.C.Stoneman et al., Opt. Lett.,17(1992), 816.

[9] R.M.Macfarmane et al., Appl. Phys. Lett ., 52(1988), 1300.

[10] T.Hebert et al., Appl. Phys. Letr.,60(1992),2592.

[11] T.Hebert et al., Appl. Phys. Lett.,57(1990),1727.

[12] R.].Trash et al., In Digest of Meeting on Compact Blue — Green Laser(1992), p. ThBE3.
[13] S.G.Grubb et al., Opt. Photon. News ,3(8)(1992),42.

[14] J.Rubinetal.,J.Lum.,36(1986),39.

[15) B.Di.Bartolo, Energy Transfer Process in Condensed Matter(Plenum, New York, 1984).
[16] B.R.Judd, Phys. Rev., 127(1962), 750.

[17] H.P.Weber, Opt. Quant . Electr.,7(15)(1975),431.

[18] Takashi. Kushida, J. Phys. Soc. Jap.,34(1973),1318.

[19] A.].Freemen et al.,Spectroscopic Property of Rare Earth(John Wiley & Sons, Inc.,1965).
[20] A.J.Freemen et al., Phys. Rev.,127(1973),431.

[21] E.W.J.L.Oomen et al., Philips J . Res.,46(1992), 157.

[22] W.T.Camall et al.,J.Chem.Phys., 49(1968),4424,



708 )] i & H 45 &

STUDY ON UP-CONVERSION LUMINESCENCE RESEARCH
OF TmP;0,, CRYSTAL

CHEN XI1AO-BO  ZHANG GUANG-YIN  FENG YAN
( Department of Physics, Nankat University, Tianjin 300071}
Liu YanBIN - LiJiaJl
( Research Institute of Synthetic Crvstulline, Beijing  100018)
SONG ZENG-FU
( Department of Physics, Peking University, Beijing 100871)
(Received 14 November 1994 )

ABSTRACT

The up-conversion luminescence phenomenon of TmPsO,, crystal at room temperature pumped
by pulsed DCM dye laser is studied. It is found that there appear strong 450 and 360 nm and weak
347 nm fluorescences. Through careful experiment al investigation and theoritical analysis, we find
that the 450 and 360 nm radiations are 'D,—>>F,, *H, two-photon upconversion fluorescence and 347
nm radiation is 'Iy—>F, three-photon fluorescence. The up-conversion process can be elucidated as
follows: when a Tm®* ion absorbs a first pumping photon and reaches the *F, state from the *Hy
bound state, the population of *F, state falls down rapidly to the *H, state due to the rather strong
nonradiative relaxation. Then the excited state absorption from *H, to 'D, takes place and the 360 nm
two-photon up-conversion fluorescence from 'D, state is appears. Meanwhile, there is a small possibil-
ity for energy transfer between 'D, state and *H, state. It results in a converted population with re-
spect to the [ state and the 347 nm three-photon up-conversion fluorescence is appear, the up-con-
version mechanism of which is a complicated process involving both the excited state absorption and

the temperature of photons.
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