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Fig. 1. PL emission spectra of KDP crystal with different
flux irradiations measured from (a) 200 to 400 nm and
(b) 400 to 800 nm.
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Table 1. Parameters of peaks with Gaussian fitting for samples irradiated by different flux irradiations measured from

400 to 800 nm.

Position/nm Area/arb. units. FWHM/nm
Peak Retired 9.0 J/cm? 11.5 J/cm? Retired 9.0 J/cm? 11.5 J/cm? Retired 9.0 J/cm? 11.5 J/cm?
A 420.27 430.52 423.87 0.12 0.13 15.38 45.14 19.41
B 479.19 480.94 480.54 2.23 1.12 88.95 91.53 80.68
C 587.24 578.64 593.58 2.40 2.51 116.60 140.89 122.17
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Fig. 2. PL emission spectra of KDP crystals with different
flux irradiations measured from 400 to 800 nm: (a) Retired;
(b) 9.0 J/cm?; (c) 11.5 J/cm? The black solid lines repres-
ent the experiment spectra, the red dotted lines represent
the simulated spectra, and the blue lines represent the

Gaussian fitting curve.
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Fig. 3. PL emission spectra of KDP crystals with different
fluxirradiationsweremeasuredfrom200 t0400 nm: (a)Retired;
(b) 9.0 J/m? (c) 11.5 J/m? The black solid lines represent
the experiment spectra, the red dotted lines represent the
simulated spectra and blue lines represent the Gaussian fit-

ting curve.
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Table 2. Parameters of peaks with Gaussian fitting for samples irradiated by different flux irradiations measured from

200 to 400 nm.

Position/nm Area/arb. units FWHM /nm
Peak Retired 9.0 J/cm? 11.5 J/cm? Retired 9.0 J/cm? 11.5 J/cm? Retired 9.0 J/cm? 11.5 J/cm?
A 231.55 2.00 32.89
B 268.01 269.61 269.04 3.33 2.26 2.29 71.66 62.61 67.12
C 324.02 326.95 326.82 2.67 1.94 1.35 91.90 83.30 79.92
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Abstract

The laser-induced damage to potassium dihydrogen phosphate (KDP) crystal restricts the development of
high power laser systems and attract the attention of researchers. The defects are essential for the
understanding of the laser-induced damage to KDP crystals. The defects in KDP crystals are commonly related
to HoPO,; groups. The defects of KDP crystal have been studied extensively, however the changes of defects of
KDP crystal with low fluence and high fluence have not been investigated sufficiently. The synchrotron
radiation technology is a sensitive method of detecting the defects. The vacuum ultraviolet photoluminescence
(PL) emission spectra can provide microscopic structural changes in KDP crystals. In this work, we investigate
the defects of KDP crystals irradiated with different fluences by vacuum ultraviolet PL emission spectra. The
vacuum ultraviolet spectra are obtained at the 4B8 beam line in Beijing synchrotron radiation facilities. Each
KDP crystal spectrum is measured from 200 to 400 nm and 400 to 800 nm. The emission spectra of KDP
crystal irradiated with different fluences are fitted for illustration. Each Gaussian curve represents a kind of
defect. Comparing the retired components with KDP crystal irradiated by 11.5 J/cm?, the new band at 231.55
nm emerges in the spectra of KDP crystal irradiated by 9.0 J/cm?. The intrinsic luminescence band is assigned
to the radiative annihilation of self-trapped excitons. According to our previous work, the short chain structures
mainly exist in the crystal irradiated by 9.0 J/cm?, and the long chain structure is mainly in the crystal
irradiated by 11.5 J/cm? The retired components have the short, medium and long chain. The length of P—O
bond in the short chain is shorter than that in the long chain structure. The overlap between phosphorus 3s
orbitals and oxygen 2p increases, and the radiative annihilation of STEs becomes stronger. So the band at
231.55 nm emerges in the spectrum of KDP crystal irradiated by 9.0 J/cm?. It suggests that the structure of the
retired component and the structure of KDP crystal irradiated by 9.0 J/cm? are different. The results provide
an insight into the defects in KDP crystals. It is meaningful to study the mechanism of laser-induced damage to
KDP crystal.
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