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Abstract: (Nd, Tb, Ce): YAG crystal is a new laser material developed recently. In this paper,
the comparission research on the laser output properties, for example laser output energy, beam diver-
gence angle and beam quality factor M?, with other laser crystals, such as present Nd: YAG and (Nd,
Ce) : YAG crystal, is reported. The experimental results show that the pulsed laser effectiveness of (Nd,
Tb, Ce):YAG crystal may not be lower than other crystal’s, but the thermal distortion and the thermal
stability of (Nd, Tb, Ce): YAG crystal are6bviously better than other crystal’s, under the condition of
blowing cooling. The crystal can be used inhigh repitation frequency laser.
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Table Pulsed laser properties of (Nd, Tb, Ce):YAG, (Nd, Ce): YAG
and Nd: YAG crystals in blowing cooling condition

Spps 10pps

sample out. energy M? div. angle out. energy M? div. angle

(m]) ) (mrad) (mJ) (mrad)
(Nd, Ce):YAG 1 332 10.2 1.56 337 14.6 2.18
(Nd, Ce):YAG 2 328 12.5 1.82 341 15.8 2.37
Nd: YAG 213 12.3 1.76 233 18.1 2.62
(Nd, Tb, Ce): YAG 1* 342 10.5 1.46 349 12.0 1.71
(Nd, Tb, Ce):YAG 2 318 11.5 1.64 326 12.7 1.87
(Nd, Tb, Ce):YAG 3 317 8.6 1.21 313 10.6 1.52
(Nd, Tb, Ce):YAG 4 345 11.4 1.64 344 13.5 1.82
(Nd, Tb, Ce):YAG S 332 9.9 1.45 333 11.6 1.66

(Nd, Tb, Ce):YAG 6 264 7.2 1.04 266 11.2 1.63
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(Nd, Tb, Ce):YAG 7 314 7.9 1.03 297 12.9 1.74
(Nd, Tb, Ce):YAG 8 242 7.0 1.01 249 9.7 1.43
(Nd, Tb, Ce):YAG 9 212 8.7 1.28 221 9.7 1.53
(Nd, Tb, Ce):YAG 10 319 5.9 0.86 323 10.2 1.55
(Nd, Tb, Ce):YAG 11 354 5.5 0.79 344 8.8 1.32
(Nd, Tb, Ce):YAG 12 294 7.5 1.08 280 8.2 1.22
(Nd, Tb, Ce):YAG 13 315 7.5 1.11 313 9.7 1.43
(Nd, Tb, Ce):YAG 14 297 10.1 1.52 303 10.5 1.50
(Nd, Tb, Ce):YAG 15 262 8.6 1.15 259 9.9 1.27
(Nd, Tb, Ce):YAG 16 325 7.8 1.14 329 8.9 1.23
20pps 30pps

sample out. energy M? div. angle out. energy M? div. angle

(mJ) (mrad) (m)) (mrad)
(Nd, Ce):YAG 1 278 15.4 2.54 207 29.7 4.11
(Nd, Ce): YAG 2 268 17.8 2.58 166 20.7 3.98
Nd: YAG ) 164 16.5 3.06 116 18.2 3.61
(Nd, Tb, Ce):YAG 1" 332 13.4 1.95 291 13.8 2.01
(Nd, Tb, Ce):YAG 2 302 13.2 2.03 256 13.5 2.19
(Nd, Tb, Ce):YAG 3 301 12.4 1.79 252 12.1 1.88
(Nd, Th, Ce): YAG 4 343 13.1 1.89 259 13.5 2.08
(Nd, Tb, Ce):YAG 5 317 13.1 1.80 287 13.8 2.04
(Nd, Tb, Ce):YAG 6 248 13,1 1.91 210 13.0 1.91
(Nd, Tb, Ce):YAG 7 283 13.4 1.90 245 14.2 2.16
(Nd, Tb, Ce):YAG 8 248 10.5 1.55 221 11.9 1.78
(Nd, Tb, Ce):YAG 9 204 11.8 1.79 158 12.7 1.95
(Nd, Th, Ce):YAG 10 324 1.1 1.62 258 12.0 1.98
(Nd, Th, Ce):YAG 11 306 9.3 1.41 266 10.2 1.62
(Nd, Tb, Ce):YAG 12 263 10.1 1.3t 219 13.1 1.90
(Nd, Tb, Ce):YAG 13 295 9.9 1.49 238 12.5 2.14
(Nd, Th, Ce):YAG 14 289 11.0 1.72 258 12.1 1.88
(Nd, Th, Ce):YAG 15 221 10.9 1.54 148 11.1 1.58
(Nd, Tb, Ce):YAG 16 316 10.3 1.43 27 10.5 1.47

#  The numbers mean different compositions or grown runs
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Fig.2 Diagrams of energy distribution of beam spots at various repetition frequencies
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The energy distribution curves of the spots in X and Y direetion
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