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Fig. 1 The absorptioﬁ spectrum of Tm®* jons in YAG Fig. 2 The fluorescence spectra of Tm®" ions in YAG
crystals at room temperature crystals at room temperature
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Table 1. The parameters for absorption cross section and

integrated absorption cross section et al. of Tm*" jons in YAG crystals

integrated absorption
centre wavelength absorption cross section linewidth Av
transition cross section
(pm) 107 (cm?) 10* (em™1)
X 10=% (em)
SH — °F, 0. 660 0. 058 0. 0347 ’ 20. 0
SHy — Fy 0. 685 0. 056 0. 0216 165.2
0. 215 0.0210
SHy — %F, 0.770 0.215 0. 0168 106. 1
0. 427 0. 0164
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Table 2. Reduced matrix elements for Tm®"
|U|? = | (4f|SLT || U || 4 |S'L/J") |?

upper levels lower levels Uz |® [t7]? [Ug|?
3, 3H, 0. 527 0.718 0. 228
H | °F, 0. 089 0.125 0. 905
He 0. 107 0. 281 0.638
H, E 0. 011 0. 480 0. 004
H F, | 0.129 0.133 0. 213
*Hy 0. 249 u. 118 0. 608
*H, 0. 081 0. 344 0. 264

*Fy . *H 0. 629 0. 347 0
’Fy 0. 002 < 101 0. 167
3H e 0 0. 316 0. 841

iF, 0. 004 0. 075 0.
3, 0. 287 0. 163 0.074
3F, *Hy 0. 0. 290 0. 583
°F, 0.311 0. 056 0. 044
7 0. | <107 0. 258

Table 3. Phenomenological intensity parmeters Q; of Tm** ions in YAG crystals
& &y £y
1072 (ecm?) 1072 (em?) 10-2° (em?)
this paper caird this paper caird this paper caird
0.75 0.7 1.5 1.2 0. 45 [ 0.5

Table 4. The spectrum paramenters of Tm** jons in 2 at% Tm:YAG crytals

upper state (i) 3F, (i = 6) i, (1= 5) H, (i=4) |H; G=3) *F, (i = 2)
lower state (j) | °F, |®H, 3H5{ B, |%Hs | H, | tH| %P, |*H|*Hg| *F, 1 %H|  F.  [°H,|  He
AE; (10°em™!) 0.5 2.6 ?.559.7]5.0 2.1 7.0/9.2(14.54.9]7.1012. 4 2.2 7.5 5.3
Aij Ass Asq | Asa | Asz | As: Asy Asy | Asa | Asy | Aas | Az | An Ass Az Aay
(s~ ~ 0 5 |164|212|314 2 118| 96 (1425 31 | 80 |578 5 299 110
Wi (s™ 2X 107 [ 1.3X10° 19 9.6x10¢ 5.4
&, Qs Qss | Qo3 | Os2 | Qs Qss Qsa | D52 | D51 | Qua | Gz | Qan Qs Qu Qn
(s™h) 2107 | 5 (164|212|314|1.3x10% 118 96 11425 50 | B0 |578|9. 6> 109299 115
@ ™Y ~2xX107 1.3 X108 708 9.6x104 115
Tea (MS) 5X10°° 7.7X107¢ 1.4 1.0x10? 8.7
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Fig. 3 Fluorescence decay of *F, state for Tm** ions in Fig. 4 The transition diagram for Tm®* ions in YAG
2 at¥% Tm:YAG crystals at room-temperture crystals
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Table 5. The optimal concentrations of Tm®** ions in

Fig. 5 Dependence of the population N, of IF,

level of Tm** ions in Tm:YAG crystals
on the concentration r of Tm** ions for

different pump rate W (10¢~10%)

Tm:YAG crystals for different W value
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Analysis for Fluorescence Charecteristic of
Tm?* Ions in YAG Crystal
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Abstract The fluorescence charecteristic parameters of Tm®™ ions in Tm:YAG crystals
for radiative transition probabilities A4;;,, non-radiative probabilities W;;, cross relaxation
probability P, fluorescence lifetimes 7 and fluorescence branching rations f;; et al. are
caculated. The dependence of the population of *F, level on dopant concentration x is
studied. The optimum relative concentration z,,of Tm** ions of 4. 9~86. 4 %{ is obtained,
when the range of probablility of excited level by pump light are 102~ 10%sec™!.

Key words Tm:YAG crystal, fluorescence charecter, optimum concentration of

doped ions.



