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Abstract

Neptune’s stratospheric temperature map has shown
the presence of relatively warm south polar region
whereas the origin and driving mechanism is veiled
in mystery. Since the observed pressure region varies
with respect to the observation wavelength, multi-
wavelengh observation of the continuum emission is
useful for the derivation of three-dimensional atmo-
spheric structure. A high spatial resolution observa-
tion of 17.6 and 18.7 um wavelength performed with
Very Large Telescope (VLT) in 2006 reported that 100
mbar pressure region on Neptune’s south pole is ~10
K warmer than 40 - 60S region (Orton et al. 2007). To
obtain the three dimensional structure of warm south
south polar region, we analysed the archival data of
ALMA (2011.0.00747.S) observed in 2012 as a flux
calibration. Deeper stratosphere as 1000 - 500 mbar
pressure region than the previous mid-IR observation
was observed. The obtained temperature variation
with modeled result was within + 5K, smaller than
that of measured at 100 mbar region. This result rep-
resent the relatively flat temperature variation at just
above the tropopause, and the previously detected tem-
perature perturbation may be resulted in stratospheric
physical and chemical events.

1. Observation and analysis

Neptune’s stratospheric atmospheric structure is char-
acterized by warm region on southern mid-latitude re-
gion and south pole. In particular, excess of atmo-
spheric temperature measured at south polar warm re-
gion was ~10 K in 100 mbar pressure region (Orton
et al. 2007). To constrain the origin and the driving
mechanism of the region, observational illustration of
three-dimensional structure of the region is useful.
We analysed an archival data of ALMA
(2011.0.00747.S) that contains Neptune observa-
tion as a flux calibration. Observation was performed
in 28 August 2012, and spatial resolution was high

as 0.35 x 0.25 arcsec. Center frequencies of each
spectral windows were 643 to 648 GHz. A continuum
emission map was produced with multi frequency
synthesis method that achieves high S/N using all
the spectral windows. Figure 1 shows a produced
continuum emission map in false color.

From the radiative transfer analysis of Collision In-
duced Absorption, we estimated that the observed fre-
quency has sensitivity peak at 1000 (disk center) to
500 (60 degree emission angle) mbar pressure regions
(Iino et al. submitted). This range is deeper than pre-
vious mid-IR observation results of 100 mbar (Orton
et al. 2007)

646 GHz continuum

-11°32'13.0"

I
g
3

Dec (2000)
°
&

Flux (Jy/beam)

48.35s 48.30s 48.255
RA (J2000)

48.20s  22h14m48.155

Figure 1: Neptune’s 646 GHz continuum map ob-
tained with ALMA in 2012.

2. Discussion

From the initial analysis, observed continuum inten-
sity shows +£5 K agreement with modeled intensity on
the entire disk. No clear structure exceeds the random
noise level was found on the data. The absence of hot
spot may indicate that the hot spot is driven by the



stratospheric perturbation, not the upwelling of warm
tropospheric air parcel. However, for the further obser-
vational constraint, higher spatial resolution is needed
because the beam dilution effect cause decreasing of
hot spot intensity. ALMA’s high capability possibly
achieve the observational needs.
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