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ABSTRACT

Using the digital laser one can generate various types of modes, like, Laguerre-Gaussian
modes. The digital laser was forced to generate high-order radial Laguerre-Gaussian modes,
LG, , with zero azimuthal order, by loading a digital hologram on the spatial light modulator.
Digital holograms contain p absorption rings that matches the zeros of Laguerre polynomial.
The purity modes were demonstrated and it was shown that the mode volume Is directly
proportional to the mode order p. In this work we demonstrated that we can generate radial
Laguerre-Gaussian modes up to radial order 3.

INTRODUCTION

Since high power solid-state lasers are the most developing branches of laser science and they
have become an increasingly important tool for modern technology [1] . A new design of
these lasers in the form of a digital laser was recently discovered [2]. However,. the digital
laser 1s limited in the output power, which leads to lower power efficiency compared to
standard solid state lasers. Nevertheless, the digital laser is found to be a stable intra-cavity
beam shaping tool, without the use of any optical elements inside the cavity [2].

On this poster we report on generating high-order radial Laguerre-Gaussian modes up to
radial order 3, by selectively encoding digital holograms on a phase-only spatial light
modulator (SLM) that acts as an end mirror.

BACKGROUND AND CONCEPT

Radial Laguerre-Gaussian modes, where p Is the radial order and with no azimuthal order, Is
the solution to the wave equation in circular symmetry geometries. The electric field of these
modes can be mathematically represented by the following equation:
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where r is the radial coordinates, and LY, is the Laguerre polynomial. All other parameters
have their usual meaning [3].

To generate LG, beams we impose the position of the p zeros (Fig 1) of intensity using a
diaital holoaram that is encoded on the SLM.
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RESULTS

Since the planoconcave resonator is stable, the propagation factors were numerically analysed, and
then compared to experimental factors. The results are illustrated by Figure 3(a) and Figure 4(a).
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The propagation factor, M2, is on of the important characterization of the beams. Figure 4 (a), clearly
shows that LGp beams generated are propagating as expected, and Modal decomposition was
conducted to test the purity.
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Mode purity for 0<p<2 is over 90 %, dropping to 75% for p=3, one of the factors that contribute to
this drop is the pump beam size overlapping with
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CONCLUSION

We have shown that it is possible to selectively excite high purity, higher-order radial Laguerre-
Gaussian modes using a digital laser, encoded with amplitude digital hologram. Our results show that
one can digitally control higher order modes, by selectively exciting the modes, it is recommended
to excite higher order mode due to higher power extraction.
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