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Abstract
Double-peaked profiles observed in active galactic nuclei (AGNs) are signs of the presence of a disk-

like geometry for the broad line region (BLR). These profiles are generally identified in the optical region
in the Balmer lines, and in the ultraviolet (UV) in the Mg iiλ2798. These spectral features allow us
to obtain valuable insights into the geometry of the BLR since the region is not yet spatially resolved.
In this work, we detected for the first time a double-peaked emission line in the O i λ11297 profile, in
the near-infrared (NIR) spectrum of the local Seyfert 1 galaxy, III Zw 002. This finding expands our
understanding of double-peaked profiles beyond traditional optical and UV lines. In addition to O i we
observe a double-peaked emission in the Pa α line simultaneously. This is the first case of detecting
multiple broad double-peaked NIR emission lines together in an AGN. To investigate the properties of
the emitting region, we employ a disk model and an additional Gaussian component attributed to non-
disk clouds, namely the classical BLR, to adjust the line profiles. From this procedure, we obtained
important parameters, such as the inclination and geometry of the disk, allowing us to estimate the mass
of the supermassive black hole in this source. Based on our findings, we suggest that the O i emission for
III Zw 002 comes from a flattened, low-ionization line-emitting region, providing insight into the complex
BLR geometry within the challenging context of active galaxies.
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