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Intracavity Losses Measurement of the Ti:Sapphire Laser with
Relaxation Resonant Oscillation Frequency and Output Power
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(State Key Laboratory of Quantum Optics and Quantum Optics Devices ., Institute of Opto-Electronics ,

Shanxi University, Taiyuwan . Shanxi 030006, China)

Abstract A simple method to measure the intracavity losses of the single frequency laser utilizing the resonant
relaxation oscillation (RRO) frequency and output power is presented. By analyzing the dependence of the RRO
frequency on the output power, the theoretical function of the intracavity losses is presented. Substituting the
measured output power and RRO of the single frequency Ti:sapphire laser into the theoretical function, its intracavity

losses is obtained.
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Fig. 1 Experimental setup of measuring the intracavity

losses of the Ti:sapphire laser
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Fig. 2 Intensity noise of the Ti:sapphire laser with

output power of 1. 07 W
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Table 1 Measured results of the output power and RRO frequency

n 1 2 3 4 5 Average u(x)
Po./W 1.07 1. 05 1.03 1.07 1.08 1. 06 0.0089
Srro/kHz 750 725 700 750 800 745 16. 585
8/ Y6 — — — — — 4. 64 0.11
2 REAWLHRNAE XS
Table 2 Parameters of the Ti:sapphire laser
L/mm [/mm w/pm o,/pm n a/cm™' A/nm  },/nm o /cm’ t/ps T /% 7 Sou
874 20 48 28 1.76 1. 05 780 532 3.8X10° " 3.15 2.95 0. 84 0. 85
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Fig. 4 Output power of the Ti:sapphire laser versus

pump power
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