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ABSTRACT

We demonstrate the on-chip generation of twisted wavefront beams from ring quantum cascade lasers. A monolithic gradient
index metamaterial is fabricated directly into the substrate side of the semiconductor chip and induces a twist of the light’s
wavefront. This significantly influences the obtained beam pattern, which changes from a central intensity minimum to a
maximum depending on the discontinuity count of the metamaterial. Our design principle provides an interesting alternative to
recent implementations of microlasers operating at an exceptional point.

Figure 1 shows the simulated interference patterns of Gaussian orbital angular momentum (OAM) beams with different
topological charges.

' 11=-4 ‘ 11=-3 11=-2 11=-1 % 11=0 \\ \l:l \ |l=Z \\ ,/ 1=3 - ’/ =
JEe 4 N7 \ /\ 7, Y,
ﬁ\\ N 7
PV NN
§I tl \“‘”
\/\/\V
\ \/ \/
ve@ Il
LR ©0©
IIIIIIII
\/
' HEE
g A& /\
Y N A

” 2 N Z
" Y, \ ) \ / — -
)
Y N 7 S /&)& Z w _J|

Figure 1. Interference pattern of Gaussian beams with different topological charges. Distinct spiral patterns are visible.



Figure 2 shows the simulated interference patterns of ring emitter orbital angular momentum (OAM) beams with different
topological charges.
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Figure 2. Interference pattern of ring emitter beams with different topological charges. No spiral patterns are visible.

2/2



