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ABSTRACT

This is just a report of measurements, reduction, and a (very) little bit of analysis of IC 860 VLA
Q-band imaging measurements.
Keywords: ISM: molecules

1. INTRODUCTION

This experiment was designed to measure a number
of Q-band spectral lines and continuum toward IC 860
(distance 53.8± 3.8 Mpc).

2. OBSERVATIONS

Two Q-band basebands covering 1024 MHz were mea-
sured toward IC 860 on 2015-07-02 for a total of 70 min-
utes on-source with the 27 antenna Very Large Array
while in its A configuration. These measurements were
amplitude, bandpass, and phase calibrated with mea-
surements of 1331 + 305 (3C 286; amplitude and band-
pass; flux density = 1.4 Jy) and J1327 + 2210 (Flux den-
sity = 0.502827 ± 0.00108174 Jy/beam at 45.1046 GHz;
spectral index = −0.281658 ± 0.0999228), respectively,
using standard techniques. The correlator was config-
ured with two 1024 MHz basebands covering sky frequen-
cies from 43638 to 44662 MHz and 45588 to 46612 MHz.
Each baseband was subdivided sequentially into 8 dual-
polarization spectral windows each of which contained
128 1 MHz-wide channels. Two additional 128 MHz spec-
tral windows were configured to measure the X-band con-
tinuum emmission for pointing recalibration. A number
of spectral lines were targeted with this correlator con-
figuration (Table 1). Spectral line imaging of all of these
spectral windows found no detected molecular emission
or absorption. The 7.5 km/s wide spectral channel RMS
for these spectral window image cubes was in the range
0.9 to 1.3 mJy/beam. The theoretical RMS is predicted
to be ∼ 1.26 mJy/beam.

Calibration of these observations resulted in ∼ 40%
of the IC 860 measurements being flagged mainly due
to antenna not on-source errors. This calibration also
resulted in two of the spectral windows being totally

flagged, which resulted in a total detection bandwidth
of 1792 MHz. An attempt to self-calibrate these Q-band
spectral line and continuum measurements was not suc-
cessful due to the weakness of the continuum emission
toward IC 860 (Sν ' 540µJy).

3. RESULTS

Table 2 lists the measured continuum properties for
IC 860 derived from our measurements.

4. ANALYSIS

This galaxy is in a small class of galaxies with H2CO
110 − 111 emission and 211 − 212 absorption. The
other galaxies in this class are Arp 220, NGC 3079, and
IR 15107+0724. To get this emission/absorption situa-
tion requires a very specific density around 105 cm−3 (de-
pendent upon kinetic temperature). With its high kinetic
temperature and high average volume density, could this
galaxy, and perhaps the other three galaxies in this class
of H2CO emission/absorption galaxies, be objects like
NGC 4418?

Continuum emission is consistent with synchrotron
emission extrapolated to Q-band.

JGM thanks Drew Medlin for providing tweaks to the
standard VLA calibration pipeline which made it work
with these measuremements. The National Radio As-
tronomy Observatory is a facility of the National Sci-
ence Foundation operated under cooperative agreement
by Associated Universities, Inc.
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Table 1
IC 860 Q-Band Spectral Lines Measured

Transition Rest Frequency (GHz)

N2H+ (?) ???
CH3OH 20(7,13)-21(6,16) 46.55808
Methanimine ???
HCN v2=1, J=14,l=1e-1fa 47.02320
CH3OH 20(7,14)-21(6,15) 46.55808
HCN v2=2a ???
CH3OH 2(20)-3(03) 44.90182
H2CO 19(3,16)-19(3,17) 45.06303

a The spectral window which contains this spectral line
was fully flagged in the calibration process.

Table 2
IC 860 Q-Band Continuum Measurement Results

Resolution (arcsec) Position (RA(J2000)/Dec(J2000)) Peak Amplitude (mJy/beam) FWHMb (arcsec @ deg) RMS (mJy/beam)

0.047 × 0.041 −4.70 deg 13h 15m 3.5066s, 24d 37m 7.7944s +0.537 0.069 × 0.054 +45.79 0.043


