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The BaMgF, single crystal is grown by Bridgman method. The third-order nonlinear refractive indices
along three crystallographic axes are determined by Z-scan technique with femtosecond laser for the
first time. The largest one which has a value of 2.35X10¥m2/W is along the c-axis and the
corresponding third-order nonlinear susceptibility is 1.24 X 1012esu . This value is compared with LiNbO,
through self-phase modulation effect. Furthermore, the poling experiment is performed to investigate its
ferroelectric property .
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Figure 1 | UV/UVU transmittance spectrum of the BaMgF, single crystal : 0 0 R P

with a thickness of 1.76 mm shown in the inset. Wavelengih(nm}
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Figure 3 | Supercontinuum spectra of BaMgF, and LiNbO,. The propagation
The VUV absorption edge of BaMgF, is about 130 nm. distance in the crystal is 1 mm and the irradiance is 1< 1018W/m2

There is a relatively high transmittance in the VUV region &3 | BaMgF & R FALINDO, £ (& 485 4L itk
so that many nonlinear processes in BaMgF, can be
observed in this region. According to the absorption
edge, its band gap can be estimated at 9.5 eV.

In the same environment, the spectrum of BaMgF, is
obviously wider than that of LiNbO3, and it conversely
demonstrates that BaMgF, has larger third-order nonlinear
refraction because of the self-phase modulation effect.
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Figure 4 | Micrograph of single domains on the BaMgF, wafer with thickness

of 0.5mm
Figure 2 | Z-scan traces and fittings of the BaMgF, crystal along a-, b- and c- 4 | BaMgF, % 5 & 58 &

axis, respectively. The irradiance at the focus is 4.3GW/ cm?2.
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After poling experiment, the profile of single domains
on the +Z surface of the BaMgF, wafer can be observed.
Most of the shapes are hexagon. The orientation of the
sides may depend on the crystallographic planes of
BaMgF, crystal.

The Z-scan measurement shows that the third-order
nonlinear refractive indices of BaMgF, have strong
anisotropy. The largest one is along c-axis, possessing
a value of 2.35X 1018m2/W.
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