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Development of ultrahigh repetition rate, ultraviolet light source for efficient
high-resolution photoelectron spectroscopy

Omachi, Junko
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Our aim is to develop the ultraviolet light source for a highly-effective,
high-resolution, angle-resolved photoelectron spectroscopy (ARPES) with a spherical electron
analyzer. A high-spectral-resolution measurement in a short acquisition time without the space
charge effect requires the ultraviolet pulses with low pulse energy and high repetition rate. We
made an active-controlled short cavitK after the fourth harmonic of the light from a 10 ps, 74 MHz,
Ti: sapphire mode-locked laser. We achieved the 15 times multiplication of the repetition rate (1.1
GHz) and a decrease by 2 orders of magnitude in the pulse energy as well, resulting in a decrease by

2 orders of magnitude in the acquisition time on an ARPES measurement without degrading the
resolution compared to that with the original 74 MHz pulses. Additionally, we developed an
active-controlled system onto the laser to stabilize a longitudinal-mode fluctuation, which is
required when we use a high-finesse cavity.
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