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Abstract

We present the most comprehensive spectral energy distribution (SED) of a young brown dwarf at the L/T transition by combining new Spitzer mid-infrared spectra and
photometry with previous observations of HN Peg B. We use this SED to evaluate the performance of various atmospheric models and find that models with condensates and
using non-equilibrium chemistry reproduce better the data. However, these models face challenges in reproducing the observed methane and carbon monoxide absorption
strengths mainly over the 3-5 pum region. By using the assembled SED and the Gaia EDR3 parallax of the host star, we derive accurate fundamental parameters of HN Peg
B. We find that, on average, young early-T dwarfs are ~100 K cooler and have a ~ 20% larger radius compared to field-aged dwarfs with similar spectral types, but they
have consistent bolometric luminosities. A comparison among moderate-dispersion near-infrared spectra of HN Peg B and other young and old dwarts with similar spectral
types shows that the J-band potassium line strengths are mostly insensitive to surface gravity in early-T dwarts.
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