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The DAO plate and science archive
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Abstract. The Dominion Astrophysical Observatory in Victoria (Canada)
reports two major strides towards creating public spectral libraries from its
own observations. The observations are of two kinds: recent CCD data
recorded at the coudé focus of the 1.2-m telescope and at the Cassegrain
focus of the 1.8-m telescope, and digitized historic spectra from the substantial archive of photographic spectra furnished by both telescopes. The
poster sketched the current status of those libraries, described the steps being taken to expand them, and presented plans for the immediate future.
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1.

Context

The Dominion Astrophysical Observatory in Victoria, BC (Canada) operates two major on-site research instruments: the 1.8-m Plaskett telescope (in service since first
light in 1918) and the 1.2-m telescope, built in 1962. The latter is operated almost
exclusively as a dedicated coudé instrument, while the former is also used in an imaging mode as well as a spectroscopic one. The 1.8-m spectrograph uses a Cassegrain
focus, which has over the years supplied light to several variants of prism and grating spectrographs; the 1.2-m coudé spectrograph (a grating instrument) offers a wide
range of spectral resolution and dispersion, the maximum being close to 2.4 Å mm−1 .
Both telescopes used photographic plates as the workhorse detector until the introduction of CCD detectors towards the end of the 20th century, and between them
they built up a substantial plate archive: 93,500 spectra recorded by the 1.8-m, and
16,800 by the 1.2-m. Until quite recently none of that material was available on-line.
A significant start, involving considerable installation overhead, has now been made;
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the observing log-books are also being keyed in to create a searchable database, and
selected spectra are being digitized with the in-house PDS.
Both telescopes now use CCD detectors, and transferring fresh observations to an
electronic database has been carried out automatically for a number of years. After
re-designing various contents of the  headers to comply with standards of the
Canadian Astronomical Data Centre (CADC), the contents of that database can now
be mounted on the CADC Website along with those of the many other telescopes and
satellites which are also hosted there.

2. Digitizing DAO heritage photographic spectra
The photographic archive of the DAO is one of the largest in North America. Since the
early focus of DAO research was primarily (though not exclusively) concerned with
binary systems, the plate archives include substantially long runs of a large number
of radial-velocity (RV) variables and other objects that manifest variability. However,
it also means that the very great majority of the plates will only have been measured
for RV, or studied in a semi-qualitative way.
Almost unique among North American observatories, the DAO has an operational PDS microphotometer. It was recently upgraded to cope with the demands of
scanning a whole archive efficiently, and delivers files in  format. Those files are
reduced by -based software that runs semi-automatically, though human intervention is unavoidable—and necessary—at a few key junctures. The final output is 1-D
spectra, linearized in wavelength, converted to direct intensity, and sampled at regular wavelength intervals (10 mÅ for the higher-dispersion material, 50 mÅ for lowerdispersion plates); those spectra are being made available through the CADC Website,
“DAO Photographic Plate Archive”, at http://www.cadc-ccda.hia-iha.nrccnrc.gc.ca/dao/pa.html.
A programme to digitize the DAO plates began development in 2011. Scanning
is prioritised according to (a) demand, (b) data quality (e.g., all of the 1.2-m longcamera plates, regardless of the target of observation) and (c) the likelihood that an
observation has the potential to return new science.
The PDS project needs a second technician to help streamline the effort, and certainly a second PDS instrument to see the work through more quickly. We do have a
second one, imported from an observatory in the USA, but need to assess its mechanical performance before fitting it with appropriate encoders and other hardware so that
the software from the operational one can be copied to it. As it happens, the main
thrust of the effort in this quarter is coming from people with only volunteer status, so
the funds needed to digitise and reduce at least all the 1.2-m collection, and to operate
a service on demand for the rest, will have to come from outside sources that have not
yet been identified. We hope, however, that the precedent which we are now setting
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for astronomical plate collections will be recognized as a very cost-effective route to
science in which the extension of a baseline backwards in time is vital for obtaining
accurate knowledge.

3.

The DAO science archive

The DAO has also developed an on-line archive for the new data that continue to
be acquired with both of it telescopes. F files containing spectra or images are
transferred automatically to the CADC storage system upon acquisition, and their
associated metadata are ingested into CADC database tables. PIs can then search the
DAO data collection using the CADC query page, and retrieve their raw proprietary
data within minutes of the photons being collected by the telescope.

4.

The foreseeable future

Public CCD data from 2010 and earlier are being added to the Science Archive,
though their  headers first need to be modified to meet the minimal requirements
for archival searches and subsequent scientific exploitation. The older data, going
back to the start of this century and earlier, are requiring substantially more modification. At present the spectra available through the public database are not reduced, but
that may be done in the future. Since there has not been any direction for an observer
to take specific calibration files over and above what is felt necessary for an observing
programme, the quality of the final output from the pipeline (when eventually completed) may be a bit patchy in places—though surely superior to what a researcher
who is unfamiliar with the equipment might obtain.
The end result of these complimentary efforts will be a complete collection of
safely archived DAO data for both telescopes, extending from the future’s current
ones back to 1918 for the 1.8-m telescope, and back to 1962 for the 1.2-m telescope.
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