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Reversible Dark-Center of the Chromium Films Induced by
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Abstract A pump-probe setup is used for experimental study and it is found that an obvious dark-center diffraction
appears at the transmission direction of probe beam when the chromium films is excited by the femtosecond pulse
laser and the continuous-wave (CW) laser and when the laser power reaches a certain level. While the dark
diffraction phenomenon disappears without the pump beam. This reversible diffraction phenomenon is explained by
using the binary phase plate theory. It is also found that the phase change induced by the femtosecond pulse laser is
larger than that by the CW laser. The experimental and theoretical results can contribute to understand the
mechanism of the interaction between the chromium films and the femtosecond pulse laser and the CW laser.
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O: Ti:sapphire laser oscillator (Coherent Inc., 800 nm, 76 MHz, 80 fs); L1,L2: lenses;
B: beam splitter; T: time delay; A1,A2: attenuators; S: chromium films sample
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Fig. 1 Experimental setup for reversible dark-center of the chromium films induced by femtosecond pulse and CW lasers
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Fig. 2 CCD images of the reversible dark-center diffraction

and bright-center of the transmitted femtosecond probe beam
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Fig. 3 CCD images of the reversible dark-center diffraction

and bright-center of the transmitted continuous probe beam
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Fig. 4 Experimental normalized distribution of dark-center diffraction of the femtosecond

pulse laser (a) and the CW laser (b)
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Fig. 5 Theoretical normalized distribution of dark-center diffraction of the femtosecond

pulse laser (a) and the CW laser (b)
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