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Increase of SNR of ultra-short pulse laser at 800nm with saturated absorption
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(Research of Laser Fusion,China Academy of Engineering Physics, Mianyang 621900, China)

Abstract: High signal-to-noise ratio( SNR) is very important in the interaction between high energy ultra-short laser and

materials. In order to increase the SNR of ultra-short laser, the saturation absorption property of Nd:glass laser at the neighborhood

of 800nm was studied. The relationship between the nonlinear transmissivity and normalized energy density of the combined

Nd:glass system was obtained after solving the rate equations. For an optional 800nm laser pulse, making use of the frequency

differences between amplified spontaneous emission pulse , modulation pulse and the main laser pulse, combining different types of

Nd:glass material of optimizing the comprehensive data of the density, thickness. . . etc,the absorption spectrum of the combined

Nd:glass system was designed reasonably. Computation results indicate that the noise is compressed effectively, and the SNR is

increased a lot.
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Fig.1 The absorption spectrum of Nd:glass( ED-2,6.3cm)
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Table 1 The absorption property of different Nd:glass at 800nm neighborhood

absorption center
sequence number

absorption line  absorption section

refractive index excited life Nd** concentration

wavelength A/nm width AA/nm /10 " P cm? (800nm) time 7/pus n/10 " ® cm?
fluoroberyllium glasses 798 23 2.2 1.312 340 2.0
fluorophosphates glasses (LHG11) 800 31.2 2.651 1.354 468 3.0
silicate glasses( ED-2) 803 34 2.7 1.507 359 2.83

phosphate glasses( LHG8) 802 24.5 4.2 1.525 315 3.0

borate glasses 810 27 2.4 1.531 260 2.0
tellurate glasses 805 26 5.1 1.90 220 3.0
germanium glasses 804 30 2.5 1.50 370 1.8
aluminates glasses 800 2z 2.9 1.55 200 2.5
quartz glasses 802 20 3.1 1.46 300 1.5
chloride glasses 808 26 6.2 1.732 280 2.0
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Fig.2 The relation between transient penetration rate and normalized light
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Fig.3 The intensity of the main laser pulse before and after passing through
the Nd:glass saturated absorber
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Fig.4 The noise before and after passing through the Nd: glass saturated
absorber
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