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Beam Splitters for High-Order Harmonics Using Materials Transparent to Fundamental Laser
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Abstract

It is a crucial issue to separate high-order harmonic
(HH) beams from the intense fundamental laser beam when
we apply the HH beams to spectroscopic measurements.
The beam splitter (BS) mirror made of Si or amorphous
SiC has been used for the attenuation of the fundamental
beam. But these BSs absorb the fundamental beam, so
there is a concern of thermal expansion due to increase of
an average power of the fundamental beam. In fact, the
average power of the fundamental beam from our laser
system is now tenfold magnitude compared with that from
the previous laser system. Therefore, we examined the BS
property of transparent materials in 700 to 900 nm, which

are aimed to suppress the generation of heat.
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Fig. 1 Schematic of the BS for high- order harmonic fields.
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Table 1 Refractive index and thermal diffusivity of SiC, C,
TiO,, and GaP.

Refractive index Thermal diffusivity
at 800 nm [10°® m?/s]
SiC 2.6 229
C 2.4 985
TiO, 2.8 2.64
GaP 3.2 121
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Fig. 2 Setup for measuring the BSs’ reflection efficiency.
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Fig. 3 The measured reflectance of SiC (open circles), C
and GaP

(open diamonds), TiO, (open squares),

(crossings).
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Fig. 4 Setup for measuring the attenuation of BSs.
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Table 2 The measured attenuation rate of BSs for pump
pulse at Brewster angle.

Attenuation rate
Sic 42x10°
C 7.9x10™
TiO, 4.1x10"
GaP 5.8 10"
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