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Table 9 Ratio 7 versus phonon

i Table 1 Ratio ¥ versus energy of "fundsmental mode"
‘.phonon-energy in single mode approximation in multi-msode approximation

50 12342.79 52 12352.78 || 54 12363.12 100 |[2264.02 | 102 [2265.87 104 |2267.76

56 12373.83 58 [2384.89 || 60 |2396.31 106 | 2269.68 (/108 |2271.64 110 [2273.63

62 12408.07 | 64 {2420.18 | 66 |2432.63 112 |2275.66 |[114 [2277.73 | 116 |2279.83

68 | 2445.41 70 {2458.53 || 72 |2471.98 118 | 2281.97 | 120 |[22B4.14 122 |2286.35
P74 | 2485,75 76 |2499.85 || 78 |2514.27 124 | 2277.60 | 126 (2290.88 128 12293.20

80 |2529.00 82 |2544.04 | 84 |2559.38 130 | 2265,55 |} 132 |2297.93 134 |2300.36

86 |2575.03 88 12590.98 | 90 |2607,23 136 | 2302.82 |/ 138 (2305.31 140 12307.84
" 92 |2623.76 94 |2640.58 | 96 |2657.68 142 | 2310,40 || 144 |2313.00 146 [2315.63

68 |2675.06 || 100 |2692.72 ||102 {2710.64 148 | 2318.30 | 150 |2321.01 152 |2323.75
104 [2728.83 || 106 |2747.29 [|108 |2766.00 154 | 2326.52 |/ 156 12329.33 | 158{)|2332.17
110 |2784.96 || 112 |2804.18 |114 | 2823.64 160 | 2335,05 || 162 [2337.96 164 [2340.91
116 |2843.34 || 118 [2863.28 [|120 | 2883.46 166 | 2343.89 |1 168 |2346.91 [ 170 |2349.96
122 [2903.86 || 124 |2924.49 [[126 |2945.35 172 | 2353.05 } 174 12356.17 || 176 |2359,32
128 |2966,42 || 130 |2987.71 |[132 [3009.21 178 | 2362.51 || 180 |2365.73 182 [2368.99
134 |3030.91 | 136 [3052.82 |[138 [3074.93 184 | 2372.28 | 186 [2375.60 (| 188 |2378.96
140 |3097.24 || 142 [3119.74 || 144 |3142.43 190 | 2382.36 1192 12385,78 || 194 [2389.24
146 | 3165.30 |f 148 |3188.36 || 150 |3211.60 196 | 2392,74 || 198 {2396.26 200 12399.82
152 | 3235.01 || 154 |3258.60 |[ 156 |3282.36 202 | 2403.42 | 204 |2407.05 206 |2410.71
158 |3306.28 || 160 13330.36 {162 | 3354.61 208 | 2414.40 || 210 |2418.13 212 §2421.89
164 |3379,01 || 166 |3403.57 [| 168 |3428.27 214 | 2425.68 |l 216 |2429,51 218 |[2433.37
170 [3453.13 || 172 |3478.13 || 174 [3503.27 220 | 2437.26 || 222 |12441.19 || 224 12445.15
176 13528.56 || 178 13553.98 |l 180 | 3579.53 226 | 2449.14 || 228 {2453.16 230 |2457.22
182 [3605.22 || 184 |3631.03 || 186 | 3656.97 232 | 2461.31 [/ 234 |2465.43 || 236 |2469.58
188 | 3683.04 || 190 |3709.23 || 192 | 3735.53 238 .| 2473,77 || 240 |2477.98 242 |2482,23
194 [ 3761.96 || 196 |3788,.50 || 198 | 3815,15 244 | 2486.51 || 246 |2490.83 248 |2495.17
200 | 3841.91 || 202 |3868.78 || 204 | 3895.75 230 | 2499.55 | 252 |2503.96 || 254 |2508.40
206 | 3922,83 || 208 [3950.01 || 210 | 3977.29 256 | 2512.87 | 258 12517.37 || 260 {2521.91
212 | 4004.67 || 214 |4032.14 || 216 | 40590.71 262 | 2526.48 | 264 |2531.07 266 |2535.70
218 | 4087.37 || 220 |4115,12 || 222 | 4142,95 268 | 2540.36 | 270 |2545.05 || 272 (2549,77
224 14170.88 || 226 | 4198.89 || 228 | 4226.98 274 | 2554.52 || 276 |2559.31 278 | 2564.12
230 | 4255.16 || 232 | 4283.41 || 234 | 4311.74 280 | 2568.97 || 282 }2573.84 284 | 2578.75
236 | 4340.15 || 238 | 4368.64 || 240 | 4397,20 286 | 2583.68 | 288 [2588.65 | 290 |2593.64
242 | 4625.83 || 244 | 4454,53 || 246 | 4483,31 292 | 2598.67 |[ 294 | 2603.72 || 296 |2608.81

248 | 4512,15 || 250 | 4541.,06 || 252 | 4570,03 298 | 2613.93 | 300 | 2619.07 302 | 2624.25

XHERBO SR ERE, RELRRABETH—FMELRE. AHHEFTRRERTU
Fil, AREASRANSHEED, HFEFTHRN L TEHKIIRPRERHE THERK,
XREGHEE, FARBREBHETEHETAR™, LYABRHEPIANSNETRE
RERRETRBABKER(CRYKIHL N, REEENATHAANEHNE, &
HEREERBRERESF) ABFEFLBILAFF RS, X EERERANNRRERHA
Fo

W% 3 Braf ¥R & v LR XA — MR, X TR (NS ML, @mit%) Lt
Mk, BRI AE ERS B ANEER KK S B T. L, 3 Nakajima™ gy 8 B -F
fi— W R R

B at

So=0-46 53767 T
Sop= e (1 1 )Xl.Si

hiﬁ; 'Eu 80 dﬁ ’

A e ABRTHHLR, 4 HRESE, S HWEXRAETSETHAN S HT, S, BX¥
HRETSHTRAEMSET, O, NAEHE, o A THEE, & fil o HRENNTHELR, BA
SHTHBTAMERYEMKBERSEBDIMI. FTERBELRE, RFHKR

amn




2 4 TSR S BFMAFRENER 101

Teble 3 Calculation results agf Buang-Ehys factors and
phonon—energy of some Cr doped tunsble laser crystals:

AL, (W0,), | ZaWO, | YAL;(BO,), |BeAl,0,
(3] [4] | [4) [5] [6]
k 1 th
(a) -t 0.82 0.97 | 0.74 0.71
- olc® ) ~
) stockes shifc 3072|3388 | 3692 3672
B (en™)
©) bendwith of = = | 2100 | 2105 | 2127 2068
fluorescence (cm )
1
@ | @y [Cestel field ol ssae | 136.6| 16977 | 1735.2
q strength D (cm )
(&) : d Tuang-riys Iactor S | 5.90 8,45 7T 9.05° " 7.70
multi-mod .
(£) TTHote| average 1| 260.2 | 199.5 | 192.9 207.4
phonon-energy (cm )
(e) | single-node huang-rhys factor S [ 4.00 5,67 6,04 5.21
8 phonon-energy (cm:I) 384 299 289 310

La;6a 810, | YGG GGG ¥S66  [GSGG  LLGG -
(7] (8] (8] [8] [8] (8]

(a) | 0.89 0.73 | 0.765 | 0.75 | 0.77 }0.85 '
@y | 4148 2602 | 2346 2796 | 2638 | 3036

=:;) 2617 £ 1900 1900 2100 2000 | 2100
(ay | 1541.3 | 1629.3| 1596.3 | 1612.8 | 1563.1 | 1479.4 '

(e) 6,00 S.45 5.04 4,40 . G4.4Y J.07

¢6) | 345.6 | 238.7 | 252.5 | 317.8 | 293.9 [267.6

4,07 | 3.63- | 3.39 | 2.98 | 3.03 |3.82
509 3s6 | 376 469 | 435 | 397
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R~ TRA (KK S BHF), A, ZoWO,, REH D, {355 /M FILHE A SikiE
NMEE, ENAALERK S ET, YAl (BOs), fifk5 BeALO, 4 1k, ' 2 1l i 1§
RO



102 y/o & & 1 10 #

& £ X W

[1] &E:<#hE%i#Es, 1981, 1, No. 1 (Mar), 31~84,

[ 2] Huang Kun; J. Lumin., 1984, 31/32, 738~T43.

[3] K. Petermann, G. Huber: J., Lumin., 1984, 81/82, 71~T7.

[4] Luo Zundu, Chen Jiming et al.; Chinese Fhysics, 1986, 8, No. 4 (Oct-Dec), 991~995.

[5] PBRéEEA, ZMAS <EHFR, (FFER).

[6] J.@&., Walling et al.s IEEE J. Quant. Electron., 1980, QE-16, No, 12(Dec), 1302~1314,

(7] 8.T.Lai, B. H. T, Chai et al.; IKEE J. Quant. Electron., 1988, QE-24, No. 9 (Sep), 1922~1926,

[ 8] B. Struve, G. Huber; 4ppl. Phys. (B), 1985, B88, No. 2 (Feb), 195~201.

[8] 8. Nakajima, Y, Toyozawa et al.; <«The Physics of Elementary Egcitation», (Springer-Verlag, Berlin,
1980), 280.

Estimation of the Huang-Rhys S factors and
phonon energy in tunable laser crystals
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Abstract

A gpecial multi-mode electron—-phonon coupling model has been used in the
estimation of the Huang-Rhys § factors and the phonon energy in COr actived tunable
lager crystals by means of room femperature spectroscopic data. The results are
compared with those of the single mode opproximation by using the same experimental
data. Finally, the relationship between the § factors and the orystal field strenglh
and valent characteristios is disoussed.

Key words: tunable lager erystal; electron—phonon coupling,



