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Abstract

The Pipeline for Hubble Legacy Archive Grism data (PHLAG) is currently being developed as an end-to-end pipeline for
the Hubble Legacy Archive (HLA). The inputs to PHLAG are slitless spectroscopic HST data with only the basic
calibration applied; the outputs are fully calibrated, Virtually Observatory-compatible spectra, which will be made
available through a static HLA-archive. We give an overview of the various aspects of PHLAG. The pipeline consists of

Channel Disperser | Wavelength Range | Resolution FOov
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5500 — 10500

ACS/WFC G800L 385 202x202

several subcomponents — data preparation, data retrieval, image combination, object detection, spectral extraction using ACS/HRC G800L 5500 — 10500 235 20x26

the aXe software, quality control — which is discussed in detail. As a pilot project, PHLAG is currently being applied to

NICMOS G141 grism data. Examples of G141 spectra - data and metadata - reduced with PHLAG are shown. ACS/HRC PR200L 1600 — 3900 20 [@2500A]| 29x26
ACS/SBC PR130L 1250 — 1800 7 [@1500A] | 35x31
ACS/SBC PR110L 1150 — 1800 10 [@1500A]| 35x31

NIC3 G141 11000 — 19000 80 51x51

Table 1: Some HST slitless modes under consideration for HLA activities

spectral overlap

IO ple orders 1. The Hubble Legacy Archive
/ I \ The current Hubble Space Telescope (HST) data archives at the ST-ECF, the Canadian Astronomy Data Centre (CADC)
= and the Space Telescope Science Intstitute (STScl) offer the images with calibrated pixel values for download. Further
processing, such as the coadding of single images, must be done by the archive researcher individually.
After almost 17 years of HST observations, a large amount of expertise has been accumulated for all past and currently
active HST instruments, and it is the right time now to start building a Hubble Legacy Archive (HLA) containing high level
spectral overlap science data products for immediate scientific use [1].

While the CADC and the STScl concentrate on providing image products (e.g. stamp images and cutout services), the
contribution of the ST-ECF to the HLA focuses on the area of slitless spectroscopy. Currently the archives deliver slitless
data with only basic calibration applied (bias, dark), hence the improvements of an HLA with science ready spectra is large.
To generate high level science data products as input to the HLA, the Pipeline for Hubble Legacy Archive Grism (PHLAG)
data was developed. Table 1 lists slitless HST modes which could be reduced for the HLA. In a pilot project, PHLAG is being
developed and first applied to NICMOS G141 slitless spectroscopic data.

Figure 1: A basic dataset of slitless spectroscopic images (right) and
their corresponding direct H-band (F160W) images (left)

2. Slitless spectroscopy individual grismspectra
Slitless spectroscopic images show some special features and properties, which are depicted in Figure 1. The right and the left panels show a
basic dataset consisting of slitless images and their corresponding direct images taken in the H-band (filter F160W).

Due to the low spectral resolution, there are multiple spectral orders of the same object visible in a single Field of View.

The absence of slits makes contamination, which is the mutual overlap of spectra, an ubiquitous phenomenon. There is contamination in the spatial
direction, as can be seen in the dispersed image for the two objects in the green circle in Fig. 1, contamination in the dispersion direction with the
object in the pink circle, and even contamination across different spectral orders, as it is the case for the two objects in the yellow circles.

The zero point of the wavelength calibration must be derived from the object positions on the direct image. Therefore a slitless spectroscopic
dataset consists always of a set of direct images and dispersed images, which were taken at the same positions on the sky, and the processing of
the direct images is an integral part of any slitless spectroscopy pipeline such as PHLAG [2].

coadded grism spectrum

3. PHLAG
PHLAG consists of a series of modules with each performing a certain reduction step on
the data. The pipeline is implemented in Python, but utilizes existing software (Pyraf [3],
MultiDrizzle [4], SExtractor) whenever possible. Important modules of PHLAG are:
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«image combination: To prepare for the object extraction, the filter images are combined to
create a deep direct image. This is done using the MultiDrizzle software [4].
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+metadata: The spectra are post-processed and prepared for ingestion into the HLA
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4. Results: #Spect rum Datal D Date = 2007-3-8T0:12:56 ; file creation date
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Table 2 shows part of a spectrum in our internal ASCII format. The column Table 2: A spectrum in the internal ASCII format

definition is followed by the metadata and the data. The metadata resemble

very closely the hierarchical structure defined in the IVOA Spectral Data Model,
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