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Characteristic investigation of high stability CPM femtosecond lasers

Wang Shuicai
(Xi'an Institute of Optics and Fine Mechanics, Academia Sinica, Xi'an)

Abstract. Using optimization method of dynamic parameters, operation behavior of highly
stable CPM femtogecond laser ig obtained. The laser output is 43 fs average pulsewidths with a
central wavelength at 624nm, average power of 20mW, unstability of pulsewidths of +3.3%

and unstability of frequencies of less than 107¢.
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Table 1 Optimization parameters for CPM lasers

7 4a 4o 4 So O clfré’) & | G | iestiaos
1 033 | 046 | .024 | 8 | 54 | 175 | .6 54 |41.950 | 1%-10%
2 03¢ | .046 | .018 | 90 | 45 | 10 .2 93 |o22.96 | 0.3
3 037 | .046 | .02 | 100 | 6.3 | 25 1.5 118 |s1.919 | 13-597
4 032 | .05 .02 100 5.4 10 .2 99 | 19,158 | 75-085
5 03¢ | .05 024 | 8 | 45 | o5 1.5 117 |45.151| 6840
6 037 | .05 .018 90 6.3 17.5 .6 53 |o1.784 | 44.18
v 082 | .055 | .o18 | 100 4.5 a5 .6 79 |25.007 | 32.258
8 034 | 055 | .02 80 6.3 17.5 .2 a7 |22.453 | 70.042
9 .037 055 | .024 920 5.4 10 1.5 57 |19.054 | 31.781
10 032 | .04 | .018 80 6.8 10 1.3 3¢ |17.443| 39.931
11 03¢ | .046 | .02 90 5.4 25 .6 75 | 35940 17.008
12 .087 046 084 | 100 4.5 17.5 .3 87 | 95.027 3.145
13 032 | .05 .024 90 6.3 25 .2 36 |37.002] 26.119
14 03¢ | .05 018 | 100 5.4 175 | 1.5 04 [22.003| 95.089
15 .037 .05 .02 80 4.5 0 | .6 37 | 21.6a7 37.302
16 032 | .05 | .02 90 4.5 7.5 | 1.5 92 |21.951| 25.696
17 03¢ | .055 | .024 | 100 6.3 10 .6 36 |17.371 | 59.265
18 .037 .055 .018 80 5.4 a5 .2 36 | 27.497 49 463
%y 207 | 448 | 251 | 322 .496 218] 411
¥ 303 | .306 | .28 g .801 419 .298
ey .308 | .244 | .488 | .387 272 37| .289
R 01 | .208 | 217 | .096 | .153{ .196] .122
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Fig. 1 Pulse width and chirp versus GVD for small SPM. 4,=0.045,
4,=0.06, r=0.02, Fy=101s, a;=251s
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Fig. 2 Pulse width and chirp versus GVD for small SPM. A,=0.045, 4,=0.06,
r=0.02, E,=81s, a1=121s
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Fig.3 Autocorrelation trace and spectrum of pulses from the CPM lager
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Output of CCD array
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Fig. 7 TFar fleld profile of the unstable resonator Nd: YAG laser with variable reflectivity coupler
The laser beam is focused by a lens (f=3.98m), and meusured by RL1024G CCD array
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