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What are HLSPs?

Community products in the 
era of petabyte-scale surveys

Enhance contact 
between models & data

Improve HLSP discovery in MAST services

‣ MAST High-Level Science Products (HLSPs) are 
science-ready data contributed back by 
community members 

‣ Derived from or complementary to data from 
one or more MAST missions 

‣ MAST offers permanent hosCng, persistent 
idenCfiers (DOIs), and a variety of services
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New search form and project pages 
https://archive.stsci.edu/hlsp/

‣ Vast increase in # Files across the sky poses 
significant challenges to users 

‣ New automated ingest to MAST services with 
code based on pyCAOM 

‣ Makes files accessible through MAST Portal 
and Astroquery.MAST

Contribute! 
http://archive.stsci.edu/hlsp/hlsp_guidelines/

* increasing rapidly!

HLSP DOI example:
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Figure 1. Illustrative examples of quasar spectral energy distributions from the past two decades (Francis et al. 1991; Vanden Berk et al. 2001; Richards et al.
2006; Polletta et al. 2007; Assef et al. 2010; Lyu & Rieke 2017), along with our SED for PG 0052+251. These templates were created using different methods
and with different purposes, so some caution is required directly comparing them. However, the trend towards improved wavelength coverage and spectral
resolution is evident. Apart from the improved spectral resolution, our SED for PG 0052+251 shows prominent mid-infrared silicate emission features (also
see Netzer et al. 2007) and a peak at ∼100 µm caused by thermal emission by dust.

have low resolution, and this can result in significant spectral
features being absent from AGN SED templates. For example, the
diversity seen in Spitzer IRS mid-infrared spectroscopy of quasars
(e.g. Haas et al. 2005; Netzer et al. 2007; Lyu, Rieke & Shi 2017)
is largely absent from composite quasar SEDs, with most SEDs in
Fig. 1 not showing the two silicate emission features seen in the
SED of PG 0052+251.

The alternative to composite AGN SED templates is photometry
and spectrophotometry of individual objects. This approach has
been used for over 50 yr, with the wavelength range, precision, and
spectral resolution of AGN SEDs improving over that time (e.g. Oke
1963; Oke, Neugebauer & Becklin 1970; de Bruyn & Sargent 1978;
Edelson & Malkan 1986; Shang et al. 2005; Hernán-Caballero et al.
2016). Spectrophotometry of individual AGNs has expanded from
optical spectrophotometry into the UV, near-IR, and mid-IR (e.g.
Shang et al. 2005; Landt et al. 2008; Hernán-Caballero et al. 2016).
However, while spectrophotometry does exist of individual quasars
between 0.1 and 30 µm, there have been no SEDs of individual
quasars that use spectrophotometry to span this whole wavelength
range (although photometric SEDs with broad wavelength coverage
have been available for decades; e.g. Edelson & Malkan 1986; Elvis
et al. 1994; Spinoglio, Andreani & Malkan 2002). A significant
hurdle is the lack of spectrophotometry of AGNs in the observed
1 to 2.5 µm range, although there are some notable exceptions
(e.g. Glikman, Helfand & White 2006; Riffel, Rodrı́guez-Ardila &
Pastoriza 2006; Landt et al. 2008, 2013).

Relative to spectrophotometry of galaxies, the construction of
AGN SEDs offers some advantages and challenges. For sufficiently

luminous quasars, emission across much of the electromagnetic
spectrum is effectively from a point source, mitigating issues
associated with varying (extraction) aperture bias as a function
of wavelength. However, quasar variability means spectra taken
years (or months) apart may not measure the same flux density at
a given wavelength, and the strength and width of emission lines
may have changed (e.g. Matthews & Sandage 1963; Hook et al.
1994; Soldi et al. 2008; Simm et al. 2016). While stellar population
models (e.g. Bruzual & Charlot 2003; da Cunha, Charlot & Elbaz
2008) can be used to cover gaps in spectral coverage for galaxies
(e.g. Brown et al. 2014b), quasar spectra have emission lines and
continuum features that are not always trivial to model (particu-
larly if photometry as a function of wavelength is impacted by
variability).

In this paper we present SEDs of 41 individual AGNs created by
combining archival spectrophotometry spanning broad wavelength
ranges.1 All of the AGN SEDs span 0.09 to 30 µm, but in some
instances SEDs have been expanded into the X-ray, far-infrared,
and radio. Our goal is to provide SEDs that have higher resolu-
tion and greater precision than existing libraries. However, clear
risks include variability and wavelength-dependent aperture bias
introducing wavelength-dependent errors. We thus test the utility of
our SEDs to produce accurate photometric redshifts and quantify

1The observed and rest-frame SEDs are available via DOI 10.17909/t9-3dbt-
8734.
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See also: P2.17

‣ Models are 1/3 of HLSP holdings by data volume 
‣ Test theories 
‣ Calibrate complex observaConal signatures 

‣ Heterogeneous, many-dimensional, and almost 
never map into database schema for observaCon 
products (“CAOM”): need custom services

Archived Synthetic 
Data Initiative

Peeples et 
al. 2019

Total

Automated ingest to 
Portal/Astroquery

‣ For WFIRST, MAST expects a 16 PB Science Archive derived from a 
few vast surveys 
‣ Exoplanet Microlensing: Expect demand similar to TESS 
‣ Large near-IR surveys: Similar to HST Treasury program HLSPs e.g. CANDELS 

‣ Distributed Science OperaCons model: workflow similar to HLSPs 

‣ Figure: using demand for HLSPs, TESS, and HST data, predict 
demand for WFIRST data access

‣ So far: Cme-series data such as EVEREST, HALO, 
K2SFF, TASOC, K2SC, KEPSEISMIC, CDIPS 
‣ Already done > 3 million records, 60% of all 

HLSP files 

‣ Focus in 2020: imaging surveys 

‣ Other iniCaCves:  
1. VO registraCon for all HLSPs and TAP 

Schema for catalogs 
2. ASDI (see right) 
3. HLSP catalogs in MAST CASJobs

‣ ASDI: An effort to host simulated datasets & unite 
them effecCvely with MAST holdings 

‣ Prototype/Demo in progress for Jan. 2020 
‣ Leverage STScI experCse with instruments and data 

simulaCon 
‣ Expected Needs 
‣ Search and filter HLSP files not exactly fidng in data models 
‣ Enhance HLSPs of catalogs or catalogs + data products 
‣ Support new file types, e.g. HDF5 
‣ Standards and services for instrument simulaCon steps

https://archive.stsci.edu/prepds/vela

K2SFF

TASOC

*

‣ Improved filtering based on HLSP categories 
‣ Increased visibility of author names 
‣ HLSP descripCons included on search page
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