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Development of beam brightness enhancement based on

diamond Raman conversion
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Abstract: High brightness laser sources with different wavelengths play an important role in the fields such as
defense, industrial, and life sciences etc. However, due to the intrinsic spectral and thermophysical properties of
current available laser gain materials, it is difficult to take into account the wavelength and output power of the
traditional inversion lasers, which even leads to the decrease of beam brightness. To overcome this problem, beam
cleanup by using nonlinear optical technology has been carried out in recent years, which is directly transferring
the low beam quality generated from inversion lasers into the high through the effects such as stimulated Raman
or Brillouin scattering. Among them, with excellent properties such as high Raman gain coefficient, high thermal
conductivity and wide spectral transmission range, diamond exhibits excellent beam brightness enhancement
characteristics while realizing high efficiency Raman conversion, which provides a new technical path to generate
high power and high brightness laser beam. Here, the development of brightness enhancement based on first-order

and cascaded Raman conversion of diamond was reviewed, and its future applications were discussed.
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Fig.1 Schematic of applications and challenges of high power & high coherence lasers
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Fig.2 Comparison of diamond with other crystalline materials of (a) thermal conductivity and (b) transmission spectrum range

20200098-3



s gk A2

514 www.irla.cn £ 50 %
%14 1 % 50 %
®1 BNH S REHFEERT L
Tab.1 Comparison of properties of common Raman crystals

Materials Diamond™**" YVO,* 4 KGWH0- 461 Ba(NO;), "4 LilO,47-4]
Raman shift/cm™’ 1332 901 1047 822
Raman gain/cm GW™ ~15 ~4 11 4.8
Thermal conductivity/ W m™' K™ 2 000 ~3 1.2 4
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other Raman lasers!®”
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Fig.4 Schematic of external cavity diamond Raman laser™!)
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Fig.5 External cavity diamond Raman laser and its near-field spot distribution of pump and Stokes beam!"!
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Fig.7 Change of pump and Raman laser brightness with pump power(insert shows the near-field spot of pump beam and Stokes beam)™ !
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