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Space-Selective Color Centers Formation by the Irradiation of Near
Infrared Ultra-Fast Intense Laser in LiF Crystal
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Abstract In an attempt to form space-selective color centers in LiF crystal, photon induced color centers were
continuously created by focusing an ultra-fast intense laser through a microscope objective and translating the LiF
crystal sample perpendicular to the axis of the laser beam. The resulting stable color centers region was induced
inside the LiF crystal along the path traversed with the focal point of the laser, The absorption spectra of color

centers regions were measured, which express that it is possible space-selective to form color centers with lasing
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effect by the irradiation of near infrared ultra-fast intense laser in LiF crystal.
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Fig. 1 Schematic of experimental setup for the irradiation

by ultra-fast intense laser
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Fig. 2 Photo of a LiF crystal sample with six regions

irradiated with different power and translating rate
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Fig. 3 Absorption spectra of six different irradiated
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Fig.4 Absorption spectrum of the region f denoted in
Table 1, which was measured after the sample

was laid aside for one year
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Table 1 Irradiation conditions for six different

irradiated regions

o Focused depth below

. Irradiation
Regions

power /mW rate /(pm/s)

Translating ,
the sample's

surface /mm

a 100 1000 1.3
b 100 500 1.3
c 100 200 1.3
d 50 500 1.3
e 50 1000 1.3
f 48 50 0.7
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