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Abstract

We would like to present the latest ALMA Band 7 observational results for a Lyman
break galaxy at z=7.15, B14-65666, which is the first object detected in all [OIII] 88 um,
[CII] 158 um, and dust continuum emission at z > 6 (“Big Three Dragons”, Hashimoto
et al. 2019). The latest observation targets the [NII] 122 um emission line and underlying
dust continuum emission. The dust continuum at 120 um is detected with S/N ˜18. We
constrain the dust temperature and the dust mass by fitting a modified blackbody spectrum
to the dust continua at 90, 120, and 160 um. The [NII]122 emission line is not detected and
is constrained with the stringent upper limit. Using the [NII]122 upper limit and ionized
ISM parameters, we discuss the N/O abundance and the BPT diagram at z=7. We estimate
the ionized ISM parameters, including the ionization parameter and the hydrogen density at
fixed metallicities, by combining the [OIII]88 and [CII]158 luminosity with SED fitting and
Cloudy calculation. If B14-65666 exhibits high metallicities of 12+logO/H > 8.3, the N/O
abundance is sub-solar and consistent with z ˜0 and z ˜2 galaxies. In cases of 12+logO/H
< 8.3, however, the observational constraint becomes quite weak due to a high ionization
parameter, which implies that the [NII]122 emission is 1-2 dex weaker than the limiting
flux of our observation. On the BPT diagram, B14-65666 would be located above the z ˜2
relation, suggesting the continuous evolution of ionization states in galaxies from z ˜0 to 7.
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