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Anisotropic high harmonic generation in hexagonal titanium single crystal
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Precise control of anisotropic mechanical properties of titanium alloys is indispensable for

developing novel high-strength materials. To this end, comprehension of anisotropic electronic

properties in titanium is a pivotal issue. Here, we demonstrate that high harmonic generation

(HHG) is a powerful spectroscopic tool to evaluate the anisotropic electronic states in titanium

alloys. We measured the crystal orientation and the excitation intensity dependence of third- and

fifth-order HHG signals in single crystal titanium, and found not only the anisotropic nature but

also the orientation-dependent saturation of these signals. The origin of the HHG anisotropy is

discussed considering contributions of nonlinear intraband current and interband transitions.
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