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ABSTRACT

We came, we observed, we understood...

1. Introduction

2. Observations

The IRAM 30m Telescope located near the summit of Pico Veleta near Granda, Spain

was used to simultaneously map the H2CO 303 → 202 and 322 → 221 emission at 218.222192

and 218.475639 GHz, respectively, on 2 March 1995. The weather conditions during these

measurements were fair. Regular pointing measurements indicated positional stability to

±2 arcsec, while calibration measurements confirmed observatory values. The backend

employed was an autocorrelation spectrometer with a spectral resolution of 156.16 and

156.25 kHz (0.214 km/s) over 224 channels. A 5× 6 position map of both H2CO transitions

with 6 arcsec spacing in each coordinate was made toward the L1448IRS3 position at

RA(J2000) = 03h 25m 36.s0, Dec(J2000) = 30◦ 45′ 26.′′0.

High spatial resolution measurements of the L1448IRS3 region were made using the

Berkeley Illinois Maryland Association (BIMA) Millimeter Array in the lovely Hat Creek

valley on 30 September 2001. The phase center for these measurements was the same as

the map center for our IRAM 30m observations. The H2CO 303 → 202 at 218.222192 GHz,

322 → 221 at 218.475639 GHz, 321 → 220 at 218.760068 GHz, and the CH3C2H J=13 → 12

K-group at 222.166970 GHz were measured simultaneously with a spectral resolution of

97.656 kHz (0.133 km/s) over a spectral bandwidth for each transition of 25 kHz. The

weather conditions during our 8 hour observing track were very good, with a mean τ230 of

0.47 and a mean RMS path of 313µm. Phase and bandpass calibration were accomplished

using 3C111 (1.54 Jy), 3C84 (2.53 Jy), and 0359+509 (3.25 Jy) based on flux calibration



– 3 –

measurements of Uranus.

3. Results

3.1. CH3C2H and Continuum Emission

As noted in §2 one of the correlator spectral windows of our BIMA measurements

sampled the rest frequencies of the CH3C2H J=13 → 12 transitions. No emission was

detected to a RMS level of 0.679 K km/s.

As the only spectral line configuration which used the upper sideband of our dual-

sideband receiver BIMA observing setup was determined to be free of spectral line emission

(CH3C2H), we averaged all of the upper sideband data to produce a continuum image of

the L1448IRS3 region (Figure 1). Only IRS3B shows detectable continuum emission in our

measurements, consistent with our expectations based on the 2.7 mm continuum images of

this region (cf. Looney et al. (2000)).

3.2. H2CO Emission

Our goal with these measurements was to measure the kinetic temperature structure

within the L1448IRS3 star formation region. Therefore, we combined our single antenna

and interferometric measurements into single data cubes which represent complete spatial

frequency sampling of the L1448IRS3 structure to a level comensurate with the spatial

resolution of our BIMA measurements (∼ 6 arcsec). To effect this merging of our H2CO

303 → 202 and 322 → 221 30m and BIMA measurements we did the following:
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Fig. 1.— 1.4mm continuum image of L1448IRS3.
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• Spatially gridded the IRAM 30m measurements of both transitions using the CLASS1

analysis package to a slightly smoothed spatial resolution of 15 arcsec. Note that the

nominal spatial resolution of these measurements is 11.3 arcsec.

• Converted the IRAM 30m maps to a flux scale using the observatory standard

S
T ∗

a
= 9.6Jy/K.

• Regridded the IRAM 30m and BIMA image cubes to a common spatial and spectral

grid. During this step both sets of measurements were spectrally smoothed to a

resolution of 0.25 km/s.

• “Feathered” the IRAM 30m and BIMA image cubes using the “immerge” task within

the Miriad2 imaging package.

The linear single antenna and interferometer image “feathering” method employed here

relies on two basic assumptions: that the single antenna image is a good representation of

L1448IRS3 at low spatial frequencies, and interferometer image is a good representation

at mid to high spatial frequencies. If these assumptions are met, then the two data sets

can be merged in the Fourier plane to form an image accurate to the resolution of the

interferometer image. As our IRAM 30m single antenna image includes only the area

covered by the primary beam (∼ 52.7 arcsec) of the BIMA single-field interferometer

measurement, our analysis is naturally limited to only the ∼ 50 arcsec region around the

central L1448IRS3 position. Furthermore, the sensitivity of the resultant feathered image is

1The CLASS analysis package is part of the GILDAS collection of analysis software

produced and maintained by IRAM. See http://www.iram.fr/IRAMFR/GILDAS for further

information.

2The Miriad analysis package is produce and maintained by the BIMA consortium.
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normally dominated by the RMS noise within the single antenna image. This is certainly

the case for our analysis, as the RMS noise in our single antenna image is ∼ 0.2 K (∼ 2 Jy).

4. Analysis

5. Conclusions
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