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Abstract

Astronomy’s extensive collections of photographic glass plates contain historical images
and spectra of celestial objects, documenting more than a century of the observable
cosmos. Many reveal changes, both sudden (explosive), periodic, or gradual
(evolutionary), which is material of immense interest for time-domain studies because
of the long time-base they cover. Those early photographic observations also furnished
all the basic data which supported our early understanding of the universe, and from
which modern stellar classifications have been derived. Once the ubiquitous workhorse
detector, plates or film are now replaced by electronic detectors, and systems are
modified to take advantage of advances in telescope technology. This change poses
challenges of preservation and accessibility for the plates, leading administrators to
question the usefulness of the older materials in relation to the cost of their care and
preservation. The following paper details many examples of reusing or re-purposing
those plates, demonstrates their unique value to modern astronomy and the history of
science, and makes a strong case for committing resources towards their long-term
preservation and ultimately their comprehensive digitization.
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Introduction

From the dawn of quantitative astronomy through to the late 1970s, the ubiquitous
workhorse detector of professional astronomers was the photographic plate or film. We
will refer to those photographic observations as “plates”; they include direct images of
objects (“direct plates”) and spectra (“spectrograms”), but exclude photographs of
objects such as instruments, equipment, people or places. Although plates may contain
irreplaceable data, the future of many collections is uncertain. Some remain with the
institutions that initially created them, others are transferred to institutional archives,
placed in long-term storage, archived at other institutions, or even, in some instances,
discarded. This means that not only is locating plates of interest challenging, but
gaining physical access to them is also problematic. The metadata necessary to utilize
and interpret the plates are usually entered in plate logbooks and/or observers’
journals, often (also) written on the envelopes housing the plates and sometimes on the
plates themselves but preserving and accessing those items can be difficult. However,
despite these and other associated challenges arising from restricted access or
insufficient metadata, professional astronomers have continued to make use of, and
advocate for, the large reservoir of raw scientific information which plate collections
collectively contain. More recently a number of plate collections have been moved out
of observatory storage rooms and into their host institutes’ libraries. The involvement of
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librarians and archivists revealed that there is a variety of groups besides professional
astronomers and other scientists with interest in the plate collections and asking how
this material could be made accessible to all interested communities. Other stakeholders
include historians, educators, and those from the arts - writers, artists and the theatrical
community.

While the scientific astronomical community is arguably the major stakeholder, another
significant stakeholder is historians of astronomy who peruse the older astronomical
literature in order to understand how scientific procedures were carried out, how the
technology evolved, and whether the hand-written annotations which some plates bear
scientific significance. There is tension in the question of preserving or cleaning those
annotations, as plate uses and users can have different priorities. While removing
annotations that interfere with data may seem the obvious way to go when creating an
accurate digital record of the plate for scientific purposes, historians find great value in
the clues they may also provide to scientific processes and strategies then being
employed by scientists. Another important feature of the legacy of a plate archive
resides in the storage envelopes, as they often carry scientific metadata and other
important notes. We acknowledge that there are conflicting opinions regarding
whether, or how, to safeguard those precious aspects of a plate archive, and we plan to
address them in the future.

In this paper we highlight other critical stakeholders in this discussion who have a
broad range of interests. This includes information about the many alternative uses of
these astronomical artifacts by members from other professions, with different interests,
who are proficient in assorted specializations quite remote from astronomical sciences.
Photographs of the sky record that ephemeral beauty for all time, and the skyscapes
and celestial patterns captured on plates have inspired artists across a range of media.
Museums may borrow historical plates to give context to stories of discoveries or
methodologies. Media outlets popularizing science often request access to photographic
plates in order to connect with the scientific culture and practices of earlier eras. As
stimuli for new works of art, the interplay of image, glass, and light can be as
fascinating as the original views. If artists can gain access to plate collections, past
moments of astronomical significance captured on glass will be able to inspire far into
the future. In this paper we describe examples of past and recent re-uses of plates in the
domain of the arts and humanities, as well as the sciences.

In response to queries and comments from those communities, the International Glass
Plates Group (IGPG) (Levine et al., 2022; Long et al., 2021) was formed in 2020 to
facilitate interdisciplinary communication, in particular among custodians, librarians,
archivists, and users of photographic plates. As a step towards making the plates
discoverable and accessible to potential users, we have explored and discussed
established current uses, including traditional astronomical studies and other scholarly
or popular projects. Given the substantial internal knowledge among the IGPG
members concerning scientific and other uses for such plates, plus information readily
available through the astronomers’ powerful search tool, the ADS (the SAO/NASA
Astrophysics Data System), it has been possible to understand the likely range for
reusing or re-purposing astronomical photographic plates. The IGPG is now working
towards identifying the needs of different users, understanding where the needs may




conflict (for example, between scientific use versus historical study), and establishing
best practices for the collections. This paper outlines the scope of our enquiries and
summarizes the findings both as an initial response to the above-named communities
and as a way of establishing a record of the uses of plates.

Astronomical Photography and Plate Archives

The invention of photography in the 19th century heralded astronomy’s
commencement as a quantitative science. This rich history is traced through the
literature with publications produced since the 19th century documenting the use of
photography in astronomy from history to discoveries to technical aspects. Examples
include Robert Hunt's A popular treatise on the art of photography : including daguerréotype,
and all the new methods of producing pictures by the chemical agency of light from 1841 and
publications produced by the Eastman Kodak Company including Kodak plates and films for
scientific photography (Eastman Kodak, 1973; Hunt, 1841). Of importance in the literature
is proceedings of workshops, which focused on astronomical photography. One in
particular, titled Modern Techniques in Astronomical Photography Proceedings and held in
Geneva in 1978, starts with a very comprehensive article by William Miller, who ran the
photo lab in Pasadena that served the then giant observatories in the field, Mount
Wilson and Palomar, and was an acclaimed expert (Miller, 1978). A similar workshop
was held in 1984 and also focused on astronomical photography that included reports
on techniques and methods (Sim & Ishida, 1984). What the relevant literature reflects,
and what many astronomers and historians of science know and understand is that
with the invention of photography the appearance of objects was no longer dictated by
the subjective views of artists or writers. As photographic technology and techniques
advanced and evolved, the glass photographic plate became the observing tool of
choice. Accordingly, astronomers developed procedures for calibrating the images that
permitted the determination of accurate positions (“astrometry”), brightnesses
(“photometry”), and features in the spectra (“spectroscopy”) of observed objects. These
advances permitted the reliable deduction of fundamental astrophysical laws and
conditions in space environments.

Decades ahead of the invention of digital methods, plates bearing astronomical
observations were carefully stored, and shared when appropriate. The observers thus
bequeathed to their successors a double legacy: the science that underpinned
astronomy’s interpretation of the universe, plus the data with which that underpinning
was achieved and understood, the latter generating an archive of unrepeatable
observations for potential future discoveries. Given their utility, the plates bearing
astronomical observations were carefully stored for reference or later re-study, and
much like books in a library they were loaned to interested parties as needed. The result
was that many astronomical institutions accumulated tens to thousands of plates. A few
of the notable collections of over 100,000 plates are at Harvard University (about 500,000
plates), Carnegie Observatories, Lick Observatory (University of California), Yerkes
Observatory (University of Chicago) and the Pisgah Astronomical Research Institute in
the US, the Dominion Astrophysical Observatory and University of Toronto in Canada,
and Sonneberg Observatory (Germany), Heidelberg University (Germany), the Royal
Greenwich Observatory (UK), and I'Observatoire de Haute-Provence (France).



In the late 1970s changes came, and came rapidly, with the invention and introduction
of digital cameras. In astronomy the higher sensitivity charged-coupled device (CCD)
camera was able to take longer exposures, and exposures of much fainter objects, all
with a linear response to the light received, as opposed to the inherent non-linearity of
photographic imaging, which quickly led to this technique replacing plate photography
as the standard observing method. Those changes seeded gross alterations in the
acquisition and storage of astronomical data, and concomitantly general reductions in
the management and maintenance of, and access to, plate archives. Despite the large-
scale switch to electronic detectors, in many sub-fields photography was far from dead,
and we suggest two basic reasons: (A) that photography remained supreme where
images of large scale were involved, and (B) that many of the smaller observatories
lacked the financial resources to switch completely to the modern electronic detectors
and their necessary computer adjuncts. Good examples of developments in
photography (rather than CCDs) are collected in the same workshop described early
from 1984 with a focus on Astronomical Photography (Sim & Ishida, 1984). Additional
literature on this topic that discusses the history and evolution of photographic uses in
astronomy including CCD, includes, as an example being G. Wynn-Williams (2016)
Surveying the skies: How astronomers map the universe.

Even so, the incontrovertible advantage of astronomy's sphotographic heritage is its
ability to extend the temporal coverage from modern digital archives that are still
relatively recent to a dataset that adds a century or more of observations. Since all
celestial objects are changing on some timescale, each observation constitutes a unique
and irreplaceable record at a particular time, building a legacy of observations that are
invaluable for studying astronomy in the time-domain (i.e., investigating how objects
move or change over time). Extracting those time-dependent data is an ongoing quest
that demands specialized equipment, funds, and skilled personnel, but it is presently
the only route to understanding a considerable subsection of the universe around us
without needing to wait another century for today’s new data to become old.

It has therefore become imperative to address issues such as preservation and
accessibility of plates to redeem matters before degradation of plate collections reaches
the point of no return, and this paper is designed to encourage that activity. We outline
the current situation and present a wide range of examples in which access to heritage
data has proved pivotal. Through this action there must be a balancing of the benefits
and the costs of creating correct digital versions of all plates considered worthy of the
effort. At the same time, the conflicting perils to astronomy and science of losing such
data and material culture altogether must be considered.

Re-Using Plates for Investigations in Astronomy

Among the most frequent uses of astronomy’s plate archives are investigations of
changes in three measured properties of stars and other cosmic sources: positions,
brightness, and radial velocity (i.e., motion along the line of sight). Some representative
cases are listed below; a more extensive bibliography of archive mining is given in the

Appendix.



Astronomical plates are capable of yielding brightness, position, and radial velocity to
precisions and accuracy that are still adequate for modern research and in many
instances comparable with what can be achieved with electronic detectors. Specifically,
from direct images one may determine brightness to at least 0.10 magnitudes and
positions accurate to at least 0.3 arc-seconds, depending of course on the quality of the
image and the image scale (Arlot et al., 2018; Cerny et al., 2021; Hippke et al., 2016;
Lavcock et al., 2010; Osborn, 2000; Robert et al., 2016; Sokolovsky et al., 2017; Thouvenin
et al., 2014). High quality spectral plates can yield radial velocities to better than 1 kms-1
(Bychkov, 1987; Gritfin, 1973). Uses of astronomy’s heritage data also extend to
examination of records of one-time events, such as supernova outbursts, as those can be
essential for comparison with modern cases as well as for improving and/or confirming
past records that may be uncertain.

Since almost all the non-theoretical papers in the astronomical literature published in
the early years referred to purposely-acquired observations that were photographic,
there is no shortage of examples of quantitative science derived from astronomical
plates. From preparing the catalogs used for pointing the Hubble Telescope (finding
catalogs) Finding Catalogues’ reliance on data measured on photographic plates was
ubiquitous and unquestioned. Consequently, the examples described below are merely
a tiny representative set and not an exhaustive list. Typical projects include determining
binary-star orbits, identifying the precursor to a supernova, and refining the predicted
orbit for a newly-discovered solar-system object by measuring its position as observed
many years ago. Changes of an evolutionary nature, or describing a long-period effect,
can take place in astronomy on timescales that are vastly longer than anything else
studied scientifically, barring geology. However, access to a century or more of data is
necessary for uncovering and studying long-term effects. If the data are made accessible
digitally, and remain available, scientists will be able to ask new questions far into the
future.

The following is a very brief selection of time-domain research based on (1) direct sky
images and (2) stellar spectra, observed photographically during the 20th century. Two
more subsets then follow: sub-section (3) includes examples that specifically involve
solar-system studies, while (4) cites some of the instances in which photographic plates
were digitized in order to furnish an input catalogue for a space mission or for a specific
survey to be carried out with a ground-based telescope. In (5) we have collected a few
examples in which plates were consulted in order to confirm some specific events
whose reporting was not very precise, and to confirm an intense aurora that was
purported to be in recognition of a cultural happening, while (6) records instances of
appealing to historical plates in order to correct or extend some possibly misleading
information. Sub-section (7) then takes a brief look at ways in which historical spectra
have been put to use in other scientific disciplines.

1. Time-Domain Studies Over Long Baselines — Direct Plates

(a). New patterns revealed in stellar variability. The Sonneberg Observatory plate archive
contains about 270,000 plates. Three-hundred stars were chosen at random and their
images from a 36-year period were compared for brightness variations (Kroll et al.
2000). About 50% of the objects were judged to be variable, some cyclic with periods




over 1,000 days and amplitudes of several tenths of a magnitude and others brightened
or faded slowly over decades with smaller ranges. Moreover, a worryingly sizable
fraction of the stars designated as photometric constants in the widely-used Hipparcos
Catalogue was actually found to be variable on a long timescale.

(b). Discovering new types of variable star by comparing star fields. The Harvard project
DASCH (Digital Access to a Sky Century @ Harvard) has created accessible digital
copies of the half-million wide-field images in its 100-year archive (Laycock et al., 2010;
Tang et al., 2013). It has already proved a significant success, revealing new types of
variable stars with much more science emerging as researchers are now able to access
the photographic observation online (Tang et al., 2010; Peterson et al., 2019).

(c). Refining the identity of a rare star from light-curves. Burggraf et al. (2015) and Polcaro et
al. (2016) constructed light curves showing the brightness changes over the past 100
years for two very luminous blue variable stars in the galaxy M33. From such a broad
timespan of data it was possible to unravel more clearly the information regarding the
current states of evolution for this very rare type of star.

(d). Testing stellar evolution theory by period changes in pulsating variable stars. Stars evolve
as they age, but most changes are much too slow and subtle to be observed directly.
They must be calculated from theoretical stellar models. Some stars, however, are
predicted to pulsate and consequently vary regularly in brightness with a very precise
period. Comparing how a star’s period changes from a hundred years or so ago to
today provides one of the few direct tests of the theories of advanced stellar evolution
(Karmakar et al., 2022; Osborn, 2000; Yacob et al., 2022).

(e). The longest-known eclipsing binary. Eclipsing binaries are orbiting double stars aligned
such that one star passes in front of the other as observed from Earth, thereby causing
regular dimmings in brightness (eclipses). In 2015 the star denoted TYC 2505-672-1 was
discovered to have a very long (3.45 year) eclipse. Review of archived plate studies
revealed TYC 2505-672-1 to be the current record-holder (69.1 years) for times between
successive eclipses (Osborn & Mills, 2017; Rodriguez et al., 2016), indicating a very
widely spaced binary system.

(f). Are quasars variable? Following the recognition in 1963 of the unusual properties of
the first-known quasar, 3C 273, the object has been studied in a great many
investigations (e.g., Tiirler et al., 1999) in order to examine the constancy of its
brightness and thence to gain a key as to the source(s) of the energy driving such a
highly luminous body. No firm consensus was reached. Studying the long-term nature
of the variations requires the use of photographic observations, as detailed by Omizzolo
et al. (2005) in a study of the quasar 3C345. An investigation by Angione and Smith
(1985) involving nearly 1000 photometric measurements - mostly on direct plates but
about one-third made photoelectrically - concluded that, while the object varies in
brightness, there was no firm evidence of any periodicity. However, the luminosities of
other bright quasars have since been confirmed as variable, on timescales ranging from
a few hours to a few months.




(g). Photometry of the progenitor of SN 1987A. The progenitor of this event had an unusual
spectral type (B3 la), so it was all the more important to examine what evidence there
was to explain its explosion. The brightness of the progenitor star was measured on a
large set of direct plates from the Harvard archive spanning 50 years prior to 1948
(mostly later than 1923), but no changes greater than 0.5 magnitudes were found
(Plotkin & Clayton, 2002). That result actually adds more mystery to the event, rather
than helping to solve it.

(h). Tightening up the membership of the globular cluster M4. Photographic photometry and
proper motions dating back to 1896 (Cudworth & Rees, 1990) enabled membership of
M4 to be refined significantly, yielding a tightly-defined color-magnitude diagram, a
model of the velocity components, and the identity of new variables.

(i). Resolving a major disagreement over the mass of the bright star Procyon (alpha CMi).
Astrometric measurements of double stars enable the masses of the two stellar
components to be determined. Embarrassingly, for many years the derived mass of the
brighter component of the Procyon system seemed to be in serious disagreement with
the predictions of theories of stellar evolution. Since the orbit has a period of 40 years, it
is necessary to prepare a database that is long enough to include several cycles. Thus, a
re-determination of the orbit (Girard et al., 2000) that combined accurate observations
by the Hubble Space Telescope with hundreds of plate observations that covered the
orbit back to 1912, resolved the discrepancy by demonstrating that the orbital solutions
in the earlier literature were in error.

(j). Historical outbursts in an X-Ray binary. Photographic magnitudes for the X-ray binary
A0538-66 were measured on 91 plates from the Harvard archive and indicated
modulations in the periodicity of cyclic events; they were marked around the ephemeris
maximum but failed to show at all in some other phases (Brock et al., 2002). That
behavior seemed to echo what has been re-observed since. Even when armed with more
recently-derived parameters, researchers still find the true nature of the system
puzzling.

2. Time-Domain Studies - Spectra

Astronomical observing is usually thought of in terms of direct imaging, but that is far
from reality. As Robbins and Osborn (2009) showed, large fractions of our plate
archives are of spectra, which are most commonly employed to measure detailed
properties (such as chemical composition and radial velocities) of stars, galaxies, and
other celestial objects, and to investigate changes in those properties.

The observing instrument is the spectrometer, which incorporates either a prism or a
diffraction grating to disperse light into its constituent rainbow (spectrum) of colors. If
the observation includes the visible range of wavelengths, they can be perceived by the
human eye as extending from violet to red (or some portion of that, depending on the
equipment used). The spectrum can be photographed (usually in black and white).
However, because light is composed of electromagnetic waves of different wavelengths,
it is better to define a spectrum as the relative brightness of the observed light as a
function of wavelength, rather than in terms of non-quantitative, and somewhat



personal, descriptions of color as perceived by individual people. One can then describe
the features of a spectrum accurately and objectively.

An atom, ion, or molecule both radiates and absorbs light at wavelengths that are
uniquely specific and constant. In the case of a star, for example, the outer, cooler,
atmosphere absorbs energy being emitted from hotter interior regions, giving rise to
dark features that correspond precisely to the wavelengths characteristic of the atom,
ion or molecule responsible for the absorption. The positions of those dark features thus
reveal unequivocally the identity and abundance of the element responsible (and reveal
much, much more besides). Measurements of the wavelengths of the features in the
observed spectrum compared to their laboratory wavelengths indicate directly the
radial velocity of the source (in this case, the star).

(a). Radial-velocity measurements reveal stellar multiplicity. Periodic changes in stellar
velocities indicate that a star is in a binary orbit. These programs were very common in
the early 20th century as little was known initially about stellar multiplicity. When
periods are several years long, recourse to older measurements substantially helps to
refine an orbit. To assist other users, many catalogs have been compiled (e.g., Batten et
al., 1989). Results from such programs established that well over 25% of stars in our
Galaxy are in multiple star systems. The early journals contain numerous “discovery”
papers of the binary nature of even bright stars.

(b). Basic properties of stars. Images of the spectra of stars enabled trained employees
(women “computers”) at Harvard College Observatory to classify the spectral types of a
quarter of a million stars; they published them in the Henry Draper Catalogue between
1918-1924 (e.g., Cannon & Pickering, 1918). The observations were akin to direct plates,
but with a prism inserted into the optics such that each direct stellar image was
converted into a spectrum. Those “HD” classifications are a mainstay for modern
astrophysics, as essential now as they were in the early 20th century and used widely in
statistical work.

(c). Ratios of the masses of binary-star components. Certain categories of binary orbits can
yield ratios of the masses of their component stars. The orbits may often be improved
substantially if archived data can be included (e.g., Griffin et al., 1990; Griffin et al.,
1993; Griffin & Griffin, 2000). This is a precious opportunity to derive unique science;
the results also offer a valuable test of theories of stellar evolution.

(d). Persistent and phase-dependent spectral features. Archived spectra observed
photographically during the 1956 and 1983 eclipses of the long-period enigmatic star e
Aurigae (Griffin & Stencel, 2013) were digitized and combined with modern CCD ones
observed during the 2010 eclipse in order to determine which of the subtle
spectroscopic changes that occur during the near-total eclipse recurred and which (if
any) were serendipitous. This test had not been attempted before, and it yielded results
that challenged all the models. Its eclipse appears to be a unique phenomenon, as the
companion object cannot be fully star-like.

(e). Looking closely into eruptions in dwarf novae. Examination of spectra accompanying
eruptions in objects known as dwarf novae (e.g., Schaefer et al., 2022) offers unique




opportunities to determine and trace the cause(s) of the eruptions and the mechanics of
what happens. Dwarf novae are the less energetic versions of classical novae; both types
have been very popular observing targets for decades, and the literature is brimming
with examples, both ancient and modern. Both types are also highly popular with
amateur astronomers, who always hope to observe something rare or special. Amateurs
usually share their data with the AAVSO (American Association of Variable Star
Observers), which holds databases of many thousands of professionally vetted
photometric measurements and numerous spectra.

(f). Observing a final “helium flash” in an expiring star. The irreversible changes, including
dramatic mass-loss, that occur as a star finally evolves towards its late-stage lifetime as
a white dwarf, are rare to see, and impossible to predict. Observations of those final
bursts of life are therefore extremely precious, but with luck they can sometimes be
caught by mining an appropriate archive, as did Clayton and De Marco (1997).

(g). The unique potential of measuring a “chromospheric” eclipse. If an eclipsing binary star
system consists of a cool giant and a hot dwarf, the dwarf will shine through the
atmosphere (technically, the chromosphere) of the giant primary just before, and just
after, it is eclipsed by the primary. The dwarf’s light thus samples the physical and
chemical properties of that chromosphere at a sequence of heights. These events are rare
(less than 10 such systems bright enough for detailed study are known). As described
by Griffin and Ake (2015), full quantitative analyses of those chromospheric lines are
the only way to derive reliable information about a giant’s chromosphere without
highly specialized equipment.

(h). Spectra changes in a semi-regular variable. The star WZ Cassiopeia is a cool red giant
whose brightness varies over about 2.5 magnitudes in separate periods of 6 and 12
months. Molecular bands that were observed in its spectrum to be very strong in 1958
had disappeared by 1974 (Keenan & Bidelman, 1979). More observations to back up the
historical one will help to elucidate the nature of such stars.

(i). Changes in emission or absorption features in very young stars. T Tauri stars are young
objects in the late stages of formation. Both short- and long-term changes in spectral
lines are noted; eclipses are also seen but can commence or cease abruptly. Causes could
be intrinsic or extrinsic, or both; accretion, wind, and dust are probably involved.
Mining plate archives has turned up valuable evidence of eclipses and other changes in
the past (Beck & Simon, 2001; Winn et al., 2003), demonstrating that individual
examples are plentiful but diverse. None is fully understood.

(j). The conundrum that is HD 108. This 7th-magnitude O-type star is so rare as to be
almost unique. As described by Nazé et al. (2001), 20 recent years of CCD spectra
showed how its spectrum changes irregularly, primarily through strengths in both
emission and absorption in He I and He II, while some Balmer lines also vary from pure
absorption to P-Cygni profiles (closely adjacent emission and absorption components
indicative of outflowing material). Nazé et al. (2006) were then able to investigate the
object on archived plates dating back to 1950 and measured its spectrum line-widths
and radial velocities. The period, though imprecise, appeared to be 50 to 60 years;



additional aperiodicities could be ascribed to profile changes, possibly attributable to
stellar winds.

3. Time-Domain Studies — Solar-System Objects

(a). Members both distant and faint. Small bodies that belong to the Kuiper Belt — the
outermost region of the solar system and populated by thousands of small icy objects,
the largest being the dwarf planet Pluto — are difficult to detect. Discoveries are still
being made, and recourse to archives of direct images is key to many such discoveries,
largely on account of the long time-base which is represented and therefore the large
arc which the objects traced against the stellar background. Quite recently a large KB
object (Quaoar) was spotted during a KBO search program (Trujillo & Brown, 2003); it
was found again on earlier images of the program, confirmed by examining a high-
resolution photographic image from 1983, and its orbit determined precisely by
measuring another high-resolution plate from 1954. Only when a substantially
representative sample of these objects have been identified and characterized can we
determine with any certainty how the Kuiper Belt originated, and thence how the solar
system began its evolution into what it is today.

(b). Understanding comets. The discovery and science of comets is also of considerable
interest; some are one-time visitors, their orbits having been deflected by the
gravitational tug of a solar-system planet. The evidence which they display can also
bear upon theories of the formation of the solar system and of the Earth itself, as Pinto
et al. (2022) showed.

(c). The search for potentially hazardous asteroids. Of great concern is the risk of the
collision of the Earth with a body moving through the solar system large enough to
cause significant damage to the Earth. Finding and determining the orbits of these
“Near Earth Objects” (NEOs) is the focus of a NASA campaign to identify such
wanderers, and again recourse to old images is crucial for refining the orbit of what the
modern (but necessarily brief) observations may suggest is an NEO.

4. Compiling Basic Catalogues and Use of Plates in Support of Space
Missions

Accurate positions from measures on photographic plates can be applied to support
space missions. For example:

(a). Improving the closest approach data for the 2015 flyby of Pluto. In preparation for the
2015 New Horizons reconnaissance flyby study of Pluto and its moons, over 800
photographic plates of Pluto taken between 1930 and 1951 were digitized and measured
to support and improve the spacecraft’s navigation to closest approach (Buie & Folkner,
2015)

(b). Serendipitous use of the Hubble Space Telescope Guide Star Catalogue. The Palomar
Observatory Sky Survey plates (POSS) (Minkowski & Abell, 1963; Reid et al., 1991) were
digitized to create the input catalogue for aiming the Hubble Space Telescope. The
digital images data were subsequently made available online as the Digital Sky Survey




(DSS) (Lasker, 1995). The tremendous number and assortment of applications of the
DSS for thousands of projects by researchers and the general public interest
demonstrates the huge potential and practical value of astronomy’s plate legacy
observations once digitized and readily accessible. One example of recent research
utilizing visual inspection of parts of the DSS is the unexpected discovery of new
galactic star clusters (Casado, 2021).

5. Records of One-Time Events

As well as providing irreplaceable input for time-domain studies, plate archives often
contain the only reliable means to re-study events occurring in the years prior to digital
imaging for comparison to more recently observed cases. Observations of novae and
supernovae outbursts and of historic comets are typical uses. Occasionally the plates
also have non-astronomical uses.

(a). New light curve for an unusual nova. Luberda and Osborn (2012) combined published
observations of the 1909 outburst of the unusual nova RT Serpentis with new
measurements made on archived plates and were able to derive a light-curve on the
modern photometric system used for nova observations today.

(b). Confirmation of a reported nova in 1437 AD. One of the oldest astronomical events to
be confirmed via plates is a nova recorded by the Korean royal astronomers in 1437
(Guarino, 2017; Shara et al., 2017). Recent efforts were able to locate the associated white
dwarf star and its erupted shell on plates from 1919 to 1951, and thereby confirmed the
nova record that was over 580 years old.

(c). Meteor observations. The brightness of many historic meteor observations was
determined from observations of the meteor on photographic plates. Andreic et al.
(2019) discuss how the old “photographic meteor magnitudes” have research value
once transformed to the modern meteor brightness system.

(d). Native American oral history. Plates can confirm historic cultural events. Black Elk, an
Oglala Lakota (Sioux) holy man, prophesied that God would provide some sign upon
his death. Lakota oral tradition relates that on the night he died (August 19, 1950) there
was a spectacular auroral display. Archived photographic plates confirm that a very

bright aurora was indeed visible over most of the northern hemisphere on that date
(Hollabaugh, 2019).

6. Correcting or Completing Astronomical Information

Examining the original plates is sometimes the only way to confirm a past observation
and render it of more use today. Researchers might also identify errors in published
data and thereby explain puzzling observations.

(a). Cross-indexing early variable star observations. Examining the original plate is
sometimes the only way to confirm a past observation and make use of it today. For
example, between 1925 — 1931 astronomer Frank Ross published several lists of new
variable stars but gave only rough positions for them. By reviewing the same plates and



Ross’s annotations, and by cross-indexing, Osborn and Mills (2011; 2012) determined
accurate positions for the stars and in some cases extended their light-curves back in
time.

(b). Resolving a problem with the Catalogue of Carbon stars. Carbon stars are an important,
and fairly rare, type of star. The General Catalogue of Cool Carbon Stars (Stephenson,
1989) contains a list of nearly 6,000 entries but unfortunately it also contains errors and
omissions. By examining the original plates it was possible to correct poor or erroneous
positions, and thus to recover “lost” stars that could not otherwise be located
(MacConnell & Osborn, 2005; Osborn et al., 2005).

(c). Confirming suspected comets. The Cometography project (Kronk et al., 2017) is a
multi-volume compendium containing information on all comets ever observed. The
final work is now dealing with previously reported but unconfirmed observations. The
original plates for those that were reported from photographic observations are being
used to corroborate or disprove the observations and in some cases to derive orbits (e.g.,
Green, 2023).

Scientific Applications in Related Disciplines

We now examine some of the multiplicity of ways in which astronomy’s historical
archives of photographic observations can support scientific investigations in
disciplines allied to, but not identified as, astronomy. While astronomy represents the
primary modern scientific use of historical plates, these records are also of value in other
related disciplines as instanced below.

(a). Atmospheric science. Every observation of a celestial object made from the ground
must pass through the Earth’s atmosphere, and in so doing it will unavoidably carry
evidence of the materials in that atmosphere. One atmospheric constituent that is of
vital importance to all living organisms on the Earth is ozone; it is present in only very
small amounts - the equivalent, at standard temperature and pressure, of a layer only 3
mm thick. Monitoring the thickness of the ozone layer did not commence until 1926, at
a mountain site in Switzerland, and for a number of years those measurements were
only of experimental quality. It has since become critically important to discover
whether the average concentration of ozone was constant until anthropogenic
influences (in the form of CFCs) appeared to start destroying it, or whether it undergoes
periodic or other variations on its own. The only known sources of data that could
supplement the Swiss ones are astronomy’s spectrograms of hot stars. In a unique
research project Griffin (2005; 2006) and Griffin et al. (2006) isolated and analyzed the
ozone features produced by the Earth’s atmosphere in order to measure the abundance
of stratospheric ozone in those early years when it was not measured very adequately
from the ground.

(b). SETI (Search for Extra-Terrestrial Intelligence). Another possible re-purposing of plates
has been identified by SETI advocates. Villarroel et al. (2022) have suggested that
evidence for extraterrestrial life might be found by searching for Earth-orbiting space
items on plates exposed in pre-Sputnik years. In those years, interstellar and
interplanetary space was free of space debris - the pieces of (mostly unidentified) junk



discarded by spacecraft and their rockets. Near-Earth space is now so cluttered it would
be extremely difficult to carry out such a search.

Training in Skills and Methods

Plates are remarkable tools for teaching both students and professional astronomers
techniques for working with historical data, and applying their findings to
contemporary research questions.

(a) As a general introduction to research, a recent program at Yerkes Observatory (WI)
partnered high school students with professional astronomers (for one example, see
https:/ /glaseducation.org/mcquown-scholars/) in time-domain research projects that
made use of plates (Gollapudy & Osborn, 2019).

(b) Plates can also be used to train practicing astronomers. The training lies in judging
how likely an old-technology observation will compensate for its lower quality
resulting largely from the inferior DQE (detective quantum efficiency) of a
photographic emulsion compared to a CCD. For instance, the Gaia mission, launched
by the European Space Agency in 2013, records data - both direct images and spectra —
of stars in the Milky Way. Some of the spectra produced by Gaia are very similar to the
low-dispersion spectra such as those obtained with objective-prism plates. An objective-
prism spectrograph combines a conventional direct observation with spectroscopy, by
means of a prism placed in front of the telescope, usually just in front of a Schmidt
telescope’s corrector lens. Thus, each individual circular star image is converted into a
band that is its spectrum. But objective-prism plates were rarely used after about 1980,
meaning that by 2013 most astronomers had neither the experience nor the necessary
skills for interpreting those low-dispersion spectra. During the development of artificial
intelligence and machine-learning techniques to manage the Gaia spectra, assorted
objective-prism plates were therefore employed to simulate the Gaia observations and
to orient astronomers unfamiliar with their characteristics (Hudec & Hudec, 2011).

General Education and Science History

Besides the uses favored by historians, exhibitions sometimes utilize plates to give
context to stories of discoveries or methodologies. Media outlets popularizing science
use plates to connect with the scientific culture and practices of earlier eras.
Furthermore, if the plates remain available and accessible, people ask new questions of
these artefacts that relate to the future, thereby continuing to grow our understanding
and appreciation of the history of science. This section offers some examples of reusing
or re-purposing plates by historians and educators.

Teaching: Formal Education

(a). Plates taken for astronomical purposes are often sought out for primary and
secondary education. Examples include K-12 astronomy education courses (e.g.,
Pompea & Blurton, 1998; Sadler & Luzader, 1990; Sunal & Demchik, 1985) and online
learning tools (for example, by the Pisgah Astronomical Research Institute,

https:/ /www.pari.edu), while BBC Scotland developed an online children’s course
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about astronomer Williamina Fleming and her critical contribution in classifying the
Harvard plates (BBC Scotland, 2019). More recently examples include a collection of
resources for middle and high school teachers on Henrietta Swan Leavitt, which
includes some plates in some of the biographical videos (Project PHaEDRA, 2018),
curriculum material on Williamina Fleming for middle and high school students from
PBS, which include representation of plates in the video (PBS, 2020), and online
resources for curriculum use by Slooh that uses plates to talk about Pluto's discovery
(Slooh, n.d).

(b). Plates are also used in higher education, supporting PhD dissertations and theses
and university courses, including the following examples:

o Hubble’s VAR! plate is a part of the curriculum for Astronomy and Astrophysics
II, taught at the University of Heidelberg, Germany. When compared to previous
observations of the same region, the VAR! plate represents the first
documentation of a Cepheid variable. Calculations of the Cepheid on both this
and other plates established the fact that many of the objects seen in our night
sky are actually located beyond our Milky Way galaxy (information shared with
Whitten, personal communication, March 7, 2022).

o Mapping the heavens: Early astronomical surveys is offered at the University of
Chicago R. Kron, cross-listed between Astronomy & Astrophysics, and History,
Philosophy, & Social Studies. Students recreate Hubble’s PhD dissertation work
using the plates he took at Yerkes Observatory in 1917. The broad recognition of
Hubble and his scientific impact on our understanding of the size and
characteristics of the Universe encourages non-Astronomy and Astrophysics
majors to enroll and fulfill a general education credit (information shared with
Boegen, personal communication, January 10, 2022).

o Starstruck! The history, culture, and politics of American astronomy, a course listed by
the Department of the History of Science at Harvard University, focuses on the
history of American astronomy via material culture. It also features a visit to
Harvard’s plate archive (Schechner, 2020).

Teaching: The Public Domain

Public programs and publications have drawn importantly from plates to bring
astronomy to the public beyond formal teaching. At the turn of the 20th century,
photography that employed glass plates held the public’s fascination. Sharing actual
images was not possible until the advent of photography, so until the late 19th century,
the announcements, and discoveries which observational astronomers reported were
relayed to the public as hand-drawn replicas, i.e., in the mode in which they had been
copied from the telescope’s eyepiece. In this matter, the public relied totally on an
astronomer’s full objectivity, as well as innate persistence and artistic ability, to back up
an announcement truthfully with freehand drawings of objects like lunar landscapes,
faint nebulae, or planetary rings (Nasim, 2013). Unfortunately, absence of subjectivity
could never be guaranteed - and indeed Herschel, the master telescope builder and
observer, regularly delighted readers with tales of circuses (cities) on the Moon, but
which were actually the product of an overly-fertile imagination coupled with an
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insatiable curiosity to see such edifices. Lowell was another observer who became
convinced that the planet Mars was criss-crossed by channels, or canals, but finely-
resolved photographs, backed up by observations with larger telescopes, disproved the
notion.

The advent of the photographic plate introduced a revolutionary reduction of such
subjectivity and introduced a change that made astronomical images accessible world-
wide, able to be copied and shared, and also placed observational astronomy on a more
faithful and honest footing. This improved practice quickly opened up a new visibility
for the night sky - the ability to share real science that had the potential to capture the
imaginations of people everywhere. As astronomer Allan Sandage once remarked,

“ Astronomy is everybody’s second science ... it’s the general public’s escape.
Astronomy sells to the general public, all the time. I think people are just innately
interested in it.” (Wright, 2021). From museums and planetariums to films and books,
whether in studies of history or as figments - sometimes realistic, sometimes exotic — of
the imagination, plates have been instrumental in conveying ideas and excitement, as
well as sharing plain evidence, to students of public education programs and projects
everywhere.

Programs

(a). The first modern planetarium began regular operation in 1925, bringing the sky
closer to audiences than ever before. Modern planetarium programs, for example like
the Adler Planetarium’s Imagine the Moon held in 2018, can now incorporate both plates
and full-color digital images, to create irreplicable, immersive experiences (Adler
Planetarium, 2018).

(b). Images from plates have sometimes been on display at international exhibitions and
World’s Fairs. For example, the 1930 Golden Gate Exhibition featured a 4 x 10-foot
mural of plates from Mount Wilson in an exhibit, Science in the Service of man (Meyer,
1939).

(c). Uses of plates in public programs extend beyond the precinct of astronomy or
science-focused education. The Driehaus Museum hosted a program called Out of this
world on May 19, 2022, which included planetary imaging that used astronomical plates
(inter alia) to explore the cosmos as a source of fascination, influence, and exploration
across art and science during the late 19th and early 20th centuries (Driehaus Museum,
2022).

Publications

Historians of science use plate images in books and articles to illustrate the history of
science and humankind’s understanding of the universe.

(a). Both the images and physical attributes of plates are particularly important to the
study of the history of visualization, imagery, and photography, in science (Nasim,
2019).



(b). A recent popular history of science publication was The glass universe (Sobel, 2016),
the true story about the “women computers” (low-paid but trained women employees)
at Harvard. Sobel spent many months visiting Harvard’s plate collection, using the
plates partly as visual aids, but also to gain a better understanding of the level of
science that women were carrying out in the late 19th and early 20th centuries.

(c). The Lick Observatory plate archive played an important role in preparing the
definitive biography of E. E. Barnard, The immortal fire within: The life and work of Edward
Emerson Barnard (Sheehan, 1995).

(d). The author of Hubble, Humason and the Big Bang: The race to uncover the expanding
universe (Voller, 2021) used Carnegie Observatories plates to research the scientific
partnership between the astronomers featured therein.

(e). In Psychological testing manual: Basic concepts in psychological testing (Meier, 2021),
drawings of Saturn based on telescope observations in the early 1600s, a plate of Saturn
taken in 1943, and a 2004 photo of Saturn’s rings taken by the Cassini space probe are
juxtaposed to support the argument that, as “science matures, improvements in
measurement methodologies should lead to advances in theory and research.”

(f). Authors of children’s books, too, have appealed to astronomical plates for their
research. A recent example is She caught the light: Williamina Stevens Fleming, astronomer

(Lasky, 2021).
News and Entertainment

Much of the public’s current interaction with astronomical imagery comes via audio-
visual mass media such as television programs, stage productions, podcasts, films, and
videos. In these applications, as in other instances that serve the general public, uses of
plates span a very wide range, whether to teach principles of astronomy, to provide
historically accurate images of the night sky, to tell the stories of those who observed
and researched with the plates, or simply to inspire and induce awe. Just as scans of
documents, portraits of people, and pictures of places are used to illustrate and inform
news and entertainment related to art or social and political history, plates can serve the
same purposes. As examples we cite:

(a). NASA Astronomy Picture of the Day titled Edwin Hubble discovers the universe for
April 26, 2020 (NASA, 2020)

(b). PBS Breakthrough series episode in 2019 entitled Telescopes (PBS, 2019)

(c). TED talk A stellar history of modern astronomy given by Emily Levesque (Levesque,
2020)

(d). The stage play, Silent sky (Gunderson, 2015)

(e). The YouTube episode by Physics Girl called The sky in 350 billion years (Physics Girl,
2021)



Museum Exhibits and Art

Museums use plates in both science and art-focused exhibits. Artists respond to the
scientific, historic, and material stories of plates. Including plates in exhibitions about
contemporary astronomy lends context to stories of discovery or methodology. There
appears to be no limit to the different ways astronomy’s historical imagery inspires
artists, demonstrating beyond question the artistic value that plates may impart, quite
aside from their scientific or historical context.

Museum Exhibits

(a). In 2018, the London Science Museum borrowed several of Harvard’s spectrograms
featuring Payne-Gaposchkin’s research annotations. The aim was to help educate the
public about the Sun in their exhibit, The Sun: Living with our star (London Science
Museum, 2018).

(b). In 2023, the Smithsonian Museum of Natural History opened an exhibit based on
light pollution which will feature several plates (Smithsonian Museum of Natural

History, 2023).

(c). The Adler Planetarium incorporated plates in What is a planet?, its 2015 exhibit about
Pluto (Adler Planetarium, 2015).

(d). Harvard’s Collection of Historical Scientific Instruments included plates in their
2017 exhibit, Scale: A matter of perspective (Harvard Museums of Science & Culture,
2017).

Astronomical Plates Inspiring Art

(a). It is difficult to argue that action painter Jackson Pollock’s Comet displayed at the
Wilhelm Hack Museum, Ludwigshafen, Germany in 1947 and Galaxy displayed at the
Joslyn Art Museum, Nebraska, USA, in 1947 were not influenced by the artist’s
interaction with astronomical images from plates exhibited at MoMA (Anfam, 2015).

(b). In 2019, artists at The Lapis Press in Culver City (CA) used Carnegie Observatories’
plate archive as a resource for creative projects. One of the outcomes, a photographic
series called Boxes, was on display at the Lapis Press in the early 2020 and is now in the
collection of the Los Angeles County Museum of Art (Brandt, 2020).

(c). Plates from the Yerkes Observatory archive was used to print cyanotypes on site in
the Yerkes Observatory darkroom; the artist then bound the prints into a book (now
held in a private collection). Imagery from this project was a runner up in the audience
favorite category in a campus-wide University of Chicago “Science as Art” competition
in 2022, while a piece that incorporated Plate 8 from Barnard’s Photographic atlas of
selected regions of the Milky Way was a Judges’ Honorable Mention (Lerner, 2022).

(d). Tracing luminaries honors the work of Harvard’s women computers. The ink
annotations of what is often identified as the women’s analysis, measurements, and



computations remain on many plates, which artist Erika Blumenfeld copies in gold to
illustrate their important scientific contributions (Blumenfeld, 2022).

(e). Measure, an exhibition examining the work of astronomer Henrietta Leavitt,
included quilted artwork and hand-sketched copies of plates. Measure was created by
Anna Von Mertens and displayed at the Radcliffe Institute in 2018 among other
locations (Von Mertens, 2018).

(f). Mount Wilson Observatory and Carnegies Observatories collaborated with the Los
Angeles County Museum of Art’s Art+Technology Lab and presented Standard candle
by Sarah Rosalena which was on display in 2023. Standard candle featured a series of
woven and beaded textiles made using computer code and is based on archival glass
plates captured by Mount Wilson’s 100-inch Hooker telescope. The exhibition was
organized around a body of work developed by the artist in response to the labor of
female “computers” — women who worked at the observatories at the turn of the 20th
century (Rosalena, 2023).

(g)- In 2015, a cyanotype artist Lia Halloran, spent several weeks at the Harvard
Observatory studying plates for a series that would later become Your body is a space that
sees (Halloran, 2015). It has been on display in numerous locations, including the Los
Angeles airport. The artist also took inspiration from the solar plate archive at Carnegie
Observatories to create The sun burns my eyes like moons, on display in Summer 2021 at
the Luis De Jesus Los Angeles gallery (Halloran, 2021).

Literature on Photographic Plates

The use of archived photographic plates in some fields of modern astronomical research
is well documented. Robbins & Osborn (2009) have given a list of research papers
which involve the use of plates, and which were published in major astronomy journals
during 2000—-2009. Only papers that specifically focused on astronomical research
projects were included; papers such as reports on tests of digitization techniques or
descriptions of the contents of plate archives were omitted. Thus, the actual number of
papers dealing with astronomical plates in that time period is well under-counted.

The 2009 list of publications dealing with astronomical plates is extended in this paper
to 2022 and provided in the Appendix. A few classic papers published before 2009 are
included.

This list is divided into four types of references:

o Opverviews: articles and conference summaries related to astronomical plates in
general

o Research papers: papers that appeared in peer-reviewed journals reporting
astronomical research that made use of plates

o Non-research papers: articles and reports on plate-related topics that are not
directly related to basic astronomical research. Examples are reports on existing



plate archives, on measuring and digitization tests, scanning programs, and
articles and commentaries on plate preservation, plate handling and plate use in
general.

o Other plate-related references: Brief notes or abstracts of papers presented at
conferences; notes and minutes from conferences or working groups.

Conclusion

Throughout this initiative to amass examples of the analysis and application of
astronomy’s historical glass plates, two points have become clear. The first, and most
obvious, is that archives of astronomical material are highly valuable from a scientific
point of view. The second is that these archived materials can have considerable
potential for re-purposing in areas that were not - often, could never have been —
anticipated by their creators.

As evidenced in this paper, astronomers, earth scientists, historians, educators, media
representatives, and artists can attest to the importance of astronomical plates in the
21st century. Some examples require the plates to remain artefacts frozen in time and
with any annotations intact; others require annotations to be cleaned away. Some
examples can be transformed adequately by a digital representation of the plates; others
will continue to require physical access. Even where digitization can be carried out
sufficiently with modern machines, the need may arise for new versions as digitization
methods and technologies evolve. However, caution is needed, as the volumes and
labor not only of working with new technologies but also of managing all the
individual calibrations (photometric and astrometric for direct images, and in intensity
and wavelength for spectra) that would be required again, will be very substantial.

This paper establishes the recent uses of astronomical photographic plates. The
custodians of plate collections should keep the above variety of uses in mind when
making decisions about the conservation and promotion of their materials and involve
specialists and experts from appropriate disciplines as advisors or referees. For
example, it is critical to recognize that digitization that may be unnecessarily fine for
one purpose can always be degraded, but the converse is never true. Astronomical
photographic plates are an essential resource, for both scientific and cultural uses. A
sustainable and ongoing plan to preserve plates correctly and make them widely
accessible is critical. They are an important resource that should not be lost to time.
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Appendix

Published material related to astronomical photographic plates: 2009 - 2022
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W. Osborn, Central Michigan University, Mt. Pleasant, Michigan USA

Listed below is a representative selection of publications dealing with astronomical photographic
plates that appeared in the period 2009-2022. A few classic papers published before 2009 are
included. It was unrealistic to carry out a systematic review all of the astronomical literature over the
past fourteen years. Thus, this list should not be considered comprehensive as there are certainly

some omissions.

The list is divided, somewhat arbitrarily, into four types of references:
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notes and minutes from conferences or working groups

Overviews

Hudec, R., & Skala, P. (2019). Preface. In P. Skala (Ed.), Astroplate 2016. Czech Technical University
in Prague. https://www.astroplate.cz/wp-

content/uploads/Proceedings/AstroplateProceedings2016.pdf

International Astronomical Union. (2019). Resolution B3, on preservation, digitization and scientific
exploration of historical astronomical data. In Lago, T. (Ed.), Proceedings XXX IAU General
Assembly, August 2018, Transactions LAU, XXXB.
https://www.iau.org/static/archives/announcements/pdf/ann18029d.pdf

Lattis, J., Osborn, W., Bartlett, J. L., Griffin, E., Hockey, T., McCluskey, S., Oswalt, T., Pevtsov, A.
A., Schechner, S., & Trimble, V. (2019). Preservation of our astronomical heritage. Bulletin of the
American Astronomical Society, 51(7). https://doi.org/10.48550/arXiv.1907.10686



https://www.astroplate.cz/wp-content/uploads/Proceedings/AstroplateProceedings2016.pdf
https://www.astroplate.cz/wp-content/uploads/Proceedings/AstroplateProceedings2016.pdf
https://www.iau.org/static/archives/announcements/pdf/ann18029d.pdf
https://ui.adsabs.harvard.edu/link_gateway/2019BAAS...51g..21L/doi:10.48550/arXiv.1907.10686

Miskova, L., & Vitek, S. (Eds.). (2014). Astroplate 2014, (pp. preface). Institute of Chemical
Technology, Prague. https://www.astroplate.cz/wp-

content/uploads/2014/12/astroplate 2014 proceedings rev 2.pdf

Nesci, R., Bagaglia, M., & Nucciarelli, G. (2014). Scientific use of digitized plates. In L.. Miskova, &
S. Vitek (Eds.), Astroplate 2014, (pp. 75-78). Institute of Chemical Technology, Prague.
https://www.astroplate.cz/wp-

content/uploads/2014/12/astroplate 2014 proceedings rev 2.pdf

Osborn. W., Accomazzi, A., Castelaz, M., Cline, J. D., Cudworth, K., Griffin, R. E., Grindlay, J.,
Henden, A., Templeton, M., & Rees, R. (2009). Making archival data available for research in the
next decade and beyond. In W. Osborn & L. Robbins (Eds.), Preserving astronomy's photographic
Legacy: Current state and the future of North American astronomical plates., ASP Conference Series, 410, (pp.
160-165). Astronomical Society of the Pacific.
http://aspbooks.org/a/volumes/article details/?paper id=30177

Osborn, W., & Lattis, J. (2013). Workshop on developing a plan for preserving Astronomy's archival
records. Publication of the Astronomical Society of the Pacific, 125(923), 113.
https://doi.org/10.1086/669131

Osborn, W., & Robbins, L. (Eds.). (2009). Preserving astronomy's photographic legacy: Current state and the
future of North American astronomical plates. ASP Conference Series, 410. Astronomical Society of the
Pacific. http://aspbooks.org/a/volumes/table of contents/?book id=458

Robbins, L., & Osborn, W. (2009). The census of astronomical photographic plates in North
America. In W. Osborn & L. Robbins (Eds.), Preserving astronomy's photographic legacy: Current state
and the future of North American astronomical plates, ASP Conference Series, 410, 81-95. Astronomical
Society of the Pacific. http://aspbooks.org/a/volumes/article details/?paper id=30170

Schechner, S. J., & Sliski, D. (2016). The scientific and historical value of annotations on
astronomical photographic plates. [ozrnal for the History of Astrononry, 47(1), 3-29.
https://doi.org/10.1177/0021828615624094

Skala, P. (Ed.). (2019). Astroplate 2016. Czech Technical University in Prague, Prague.
https:/ /www.astroplate.cz/wp-content/uploads/Proceedings / Astroplate Proceedings2016.pdf

Peer-reviewed papers reporting astronomical research that utilized plates

Alden, H. L., & O'Connell, W. C. (1928). Photographic measures of the satellites of Saturn in 1926.
The Astronomical Journal, 38(889), 53-56. https://doi.org/10.1086/104808

Benedetti-Rossi G., Vieira Martins, R., Camargo J. I. B., Assafin, M., & Braga-Ribas, F. (2014).
Pluto: Improved astrometry from 19 years of observations. Astronomy & Astrophysics, 570, A86-
A98. https://doi.org/10.1051/0004-6361/201424275



https://www.astroplate.cz/wp-content/uploads/2014/12/astroplate_2014_proceedings_rev_2.pdf
https://www.astroplate.cz/wp-content/uploads/2014/12/astroplate_2014_proceedings_rev_2.pdf
https://www.astroplate.cz/wp-content/uploads/2014/12/astroplate_2014_proceedings_rev_2.pdf
https://www.astroplate.cz/wp-content/uploads/2014/12/astroplate_2014_proceedings_rev_2.pdf
http://aspbooks.org/a/volumes/article_details/?paper_id=30177
https://ui.adsabs.harvard.edu/link_gateway/2013PASP..125..113O/doi:10.1086/669131
http://aspbooks.org/a/volumes/table_of_contents/?book_id=458
http://aspbooks.org/a/volumes/article_details/?paper_id=30170
https://doi.org/10.1177/0021828615624094
https://www.astroplate.cz/wp-content/uploads/Proceedings/AstroplateProceedings2016.pdf
https://ui.adsabs.harvard.edu/link_gateway/1928AJ.....38...53A/doi:10.1086/104808
https://doi.org/10.1051/0004-6361/201424275

Berdnikov, L. N., Kniazev, A. Yu., Dambis, A. K., & Kravtsov, V. V. (2020). RRab Variable T
Men: The period variability and the Blazhko Effect. Astronomy Letters, 46(10), 691-701.
https://doi.org/10.1134/81063773720100035

Brown, S. J., Mills, O. F., Osborn, W., & Hoette, V. (2010). Ross 4 — A possible recurrent nova? The
Journal of the American Association of 1 ariable Star Observers, 38(2), 176-182.
https://www.aavso.org/ejaavso382176

Buie, M. W., & Folkner, W. M. (2015). Astrometry of Pluto from 1930-1951 Observations: The
Lampland Plate Collection. The Astronomical Journal, 149(1), 22-35.
https://doi.org/10.1088/0004-6256/149/1/22

Burggraf, B., Weis, K., Bomans, D. J., Henze, M., Meusinger, H., Sholukhova, O., Zharova, A.,
Pellerin, A., & Becker, A. (2015). Var C: Long-term photometric and spectral variability of a
luminous blue variable in M 33. _Astronomy & Astrophysics, 581, A12-A33.
https://doi.org/10.1051/0004-6361/201323308

Castelaz, M., & Barker, T. (2018). KIC 8462852: Maria Mitchell Observatory Photographic
Photometry 1922 to 1991. The Journal of the American Association of 1 ariable Star Observers, 46(1) 33-
42. https://app.aavso.org/jaavso/article/3360/

Davenport, J. R. A., Windemuth, D., Warmbein, K., Howard, E. L., Klein, C., & Birky, J. (2021).
The rise and fall of the eclipsing binary HS Hydrae. The Astronomical Journal, 162(5), 189-196.
https://doi.org/10.3847/1538-3881/ac1£97

Do, A., Shappee, B. ., De Cuyper, J.-P., Tonry, J. L., Hunt, C., Schweizer, F., Phillips, M. M., Burns,
CR., Beaton, R., & Hainaut, O. (2021). Blast from the past: Constraining progenitor models of
SN 1972E. Monthly Notices of the Royal Astronomical Society, 508(3), 3649-3662.
https://doi.org/10.1093 /mnras/stab2660

Glusman, R., Boegen, L., Cerny, W., Chapman, A., Escapa, 1., Kron, R. G., Martinez, M. N,
Muratore, A., Scott, A. P., & Yerkes Photographic Plate Digitization Team. (2022). Publications of
the Astronomical Society of the Pacific, 134(1039), id.094503. https://doi.org/10.1088/1538-
3873/ac87ct

Gollapudy, S., & Osborn, W. (2019). Observations of the suspected variable Ross 114 (NSV 13523).
The Jounrnal of the American Association of V ariable Star Observers, 47(1), 3-6.
https://app.aavso.org/media/jaavso/3448 WX3UEQx.pdf

Griffin, R. E. (2005). The detection and measurement of telluric ozone from stellar spectra.
Publication of the Astronomical Society of the Pacific, 117(834), 885-894.
https://doi.org/10.1086/431935

Griffin, R. E. M. (2006). Detection and measurement of total ozone from stellar spectra: Paper 2.
Historic data from 1935-1942. Awmospheric and Chemical Phys.ics, 6(8), 2231-2240.
https://doi.org/10.5194 /acpd-5-10925-2005



https://doi.org/10.1134/S1063773720100035
https://www.aavso.org/ejaavso382176
https://ui.adsabs.harvard.edu/link_gateway/2015AJ....149...22B/doi:10.1088/0004-6256/149/1/22
https://doi.org/10.1051/0004-6361/201323308
https://app.aavso.org/jaavso/article/3360/
https://ui.adsabs.harvard.edu/link_gateway/2021AJ....162..189D/doi:10.3847/1538-3881/ac1f97
https://ui.adsabs.harvard.edu/link_gateway/2021MNRAS.508.3649D/doi:10.1093/mnras/stab2660
https://ui.adsabs.harvard.edu/link_gateway/2022PASP..134i4503G/doi:10.1088/1538-3873/ac87cf
https://ui.adsabs.harvard.edu/link_gateway/2022PASP..134i4503G/doi:10.1088/1538-3873/ac87cf
https://app.aavso.org/media/jaavso/3448_WX3UEQx.pdf
https://ui.adsabs.harvard.edu/link_gateway/2005PASP..117..885G/doi:10.1086/431935
https://ui.adsabs.harvard.edu/link_gateway/2006ACP.....6.2231G/doi:10.5194/acpd-5-10925-2005

Griffin, R. E. M., Fioletov, V., & McConnell, J. C. (2006). Measurements of historical total ozone
from the Chalonge-Divan stellar spectrum program: A reanalysis of the 1953-1972 data and a

comparison with simultaneous Dobson Arosa measurements. Journal of Geophysical Research:
Atmospheres, 111(D12), D12309. https://doi.org/10.1029 /2005]D006476

Hippke, M., Angerhausen, D., Lund, M. B., Pepper, J., & Stassun, K. G. (2016). A statistical analysis
of the accuracy of the digitized magnitudes of photometric plates on the timescale of decades
with an application to the century-long light curve of KIC 8462852. The Astrophysical Journal,
825(1), 73-83. https://doi.org/10.3847/0004-637X/825/1/73

Hippke, M., Kroll, P., Matthai, F., Angerhausen, D., Tuvikene, T., Stassun, K. G., Roshchina, E.,
Vasileva, T., Izmailov, I., Samus, N. N., Pastukhova, E. N., Bryukhanov, 1., & Lund, M.
B. (2017). Sonneberg plate photometry for Boyajian's Star in two passbands. The Astrophysical
Journal, 837(1), 85-96. https://doi.org/10.3847/1538-4357/aa615d.

Hudec, R., Peresty, R., & Motch, C. (1990). Optical studies in the field of gamma-ray burst sources.
I. GRB 790325b and the detection of a possible recurrent optical transient. _Astronomy &
Astrophysies, 235, 174-184. https://articles.adsabs.harvard.edu/full /1990A%206A...235..174H

Kakuwa, J., & Ueno, S. (2022). Investigation of the long-term variation of solar Ca II K Intensity. II.
Reconstruction of solar UV irradiance. The Astrophysical Jonrnal, 928(1), 9797-9802.
https://doi.org/10.3847/1538-4357 /ac5963

Laycock, S., Tang, S., Grindlay, J., Los, E., Simcoe, R., & Mink, D. (2010). Digital access to a sky
century at Harvard: Initial photometry and astrometry. The Astronomical Journal, 140(4), 1062-
1077. https://doi.org/10.1088/0004-6256/140/4/1062

Liska, J., Hudec, R., Mikulasek, Z., Zejda, M., Janik, J., & Strobl,]. (2022). CzeV502 - an M Dwarf
near the Leo Triplet with very strong flares. Revista Mexicana de Astronomia y Astrofisica, 58, 155-
168. https://doi.org/10.22201/ia.01851101p.2022.58.01.12

Luberda, G., & Osborn, W. (2012). New light curve for the 1909 Outburst of RT Serpentis. The
Journal of the American Association of 1 ariable Star Observers, 40(2), 887-893.
https://www.aavso.org/ejaavso402887

Mentel, R. T., Kenworthy, M. A., Cameron, D. A., Scott, E. L., Mellon, S. N., Hudec, R., Birkby, J.
L., Mamajek, E. E., Schrimpf, A., Reichart, D. E., Haislip, J. B., Kouprianov, V. V., Hambsch, F.
-]. Tan, T. -G., Hills, K., Grindlay, J. E., Rodriguez, J. E., Lund, M. B., & Kuhn, R. B. (2018).
Constraining the period of the ringed secondary companion to the young star J1407 with
photographic plates. Astronomy & Astrophysics, 619, A157-A164. https//doi.org/10.1051/0004-
6361/201834004

Monet, D. G., Levine, S. E., Canzian, B. C., Ables, H. D., Bird, A. R., Dahn, C. C., Guetter, H. H.,
Harris, H. C., Henden, A. A., Leggett, S. K., Levison, H. F., Luginbuhl, C. B., Martini, J., Monet,
A. K. B,, Munn, J. A, Pier, J. R., Rhodes, A. R., Riepe, B., Sell, S., ..., & Tritton, S. B. (2003).


https://ui.adsabs.harvard.edu/link_gateway/2006JGRD..11112309G/doi:10.1029/2005JD006476
https://doi.org/10.3847/0004-637X/825/1/73
https://doi.org/10.3847/1538-4357/aa615d
https://articles.adsabs.harvard.edu/full/1990A%26A...235..174H
https://ui.adsabs.harvard.edu/link_gateway/2022ApJ...928...97K/doi:10.3847/1538-4357/ac5963
https://doi.org/10.1088/0004-6256/140/4/1062
https://ui.adsabs.harvard.edu/link_gateway/2022RMxAA..58..155L/doi:10.22201/ia.01851101p.2022.58.01.12
https://www.aavso.org/ejaavso402887
https://ui.adsabs.harvard.edu/link_gateway/2018A&A...619A.157M/doi:10.1051/0004-6361/201834004
https://ui.adsabs.harvard.edu/link_gateway/2018A&A...619A.157M/doi:10.1051/0004-6361/201834004

The USNO-B Catalog. The Astronomical Journal, 125(2), 984-993.
https://doi.org/10.1086/345888

Munari, U., Whitelock, P. A., Gilmore, A. C., Blanco, C., Massone, G., & Schmeer, P. (1992). The
ongoing outburst of the eclipsing symbiotic nova AS 296: The first 1200 days. The Astronomical
Journal, 104(1), 262-274. https://doi.org/10.1086/116238

Nesci, R., Vasilyeva, T., Mills, O. F., Osborn, W. H., & Maryeva, O. (2019). The historical light
curve of GR290 from plate archives. In P. Skala (Ed. ), Astroplate 2016 (pp. 39-42). Czech
Technical University in Prague. https://www.astroplate.cz/wp-

content/uploads/Proceedings/AstroplateProceedings2016.pdf

Osborn, H. P., Kenworthy, M., Rodriguez, J. E., de Mooij, E. J. W. Kennedy, G. M., Relles, H.,
Gomez, E., Hippke, M., Banfi, M., Barbieri, L., Becker, 1. S., Benni, P., Berlind, P., Bieryla, A.,
Bonnoli, G., Boussier, H., Brincat, S. M., Briol, J., Burleigh, M. R, ..., & Giinther, M. N. (2019).
The PDS 110 observing campaign - photometric and spectroscopic observations reveal eclipses
are aperiodic. Monthly Notices of the Royal Astronomical Society, 485(2), 1614-1625.
https://doi.org/10.1093 /mnras/stz283

Osborn, W., Kopacki, G., & Haberstroh, J. (2012). New observations and period change study for
the anomalous cepheid in M 92. Acta Astronomica, 62(4), 377-388.
https://acta.astrouw.edu.pl/Vol62/n4/a 62 4 4.html

Osborn, W., & Mills, O. F. (2011). The Ross variable stars revisited. 1. The Journal of the American
Association of Variable Star Observers, 39(2), 186-200. https://www.aavso.org/ejaavso392186

Osborn, W., & Mills, O. F. (2012). The Ross variable stars revisited. I1. The Journal of the American
Association of Variable Star Observers, 40(2), 929-940. https://www.aavso.org/ejaavs0402929

Osborn, W., Kopacki, G., Smith, H. A, Layden, A., Pritzl, B., Kuehn, C., & Anderson, M. (2019).
Variable stars in M13. III. The Cepheid variables and their relation to evolutionary changes in
Metal-Poor BL. Her stars. Acta Astronomica. 69(2), 101-133.
https://doi.org/10.32023/0001-5237/69.2.2

Peterson, E., Littlefield, C., & Garnavich, P. (2019). Analysis of a century's worth of AR Scorpii
photometry from DASCH and ASAS-SN. The Astronomical Journal, 158(3), 131-139.
https://doi.org/10.3847/1538-3881/ab2ad5

Polcaro, V. F., Maryeva, O., Nesci, R., Calabresi, M., Chieffi, A., Galleti, S., Gualandi, R., Haver, R,
Mills, O. F., Osborn, W. H., Pasquali, A., Rossi, C., Vasilyeva, T., & Viotti, R. F. (2016). GR 290
(Romano’s Star). II. Light history and evolutionary state. The Astronomical Jonrnal, 151(6), 149-
162. https://doi.org/10.3847/0004-6256/151/6/149

Robert, V., De Cuyper, J.-P., Arlot, J.-E., de Decker, G., Guibert, J., Lainey, V., Pascu, D., Winter,
L., & Zacharias, N. (2011). A new astrometric reduction of photographic plates using the


https://doi.org/10.1086/345888
https://ui.adsabs.harvard.edu/link_gateway/1992AJ....104..262M/doi:10.1086/116238
https://www.astroplate.cz/wp-content/uploads/Proceedings/AstroplateProceedings2016.pdf
https://www.astroplate.cz/wp-content/uploads/Proceedings/AstroplateProceedings2016.pdf
https://ui.adsabs.harvard.edu/link_gateway/2019MNRAS.485.1614O/doi:10.1093/mnras/stz283
https://acta.astrouw.edu.pl/Vol62/n4/a_62_4_4.html
https://www.aavso.org/ejaavso392186
https://www.aavso.org/ejaavso402929
https://ui.adsabs.harvard.edu/#abs/2019AcA....69..101O/abstract
https://ui.adsabs.harvard.edu/#abs/2019AcA....69..101O/abstract
https://ui.adsabs.harvard.edu/link_gateway/2019AcA....69..101O/doi:10.32023/0001-5237/69.2.2
https://doi.org/10.3847/1538-3881/ab2ad5
https://ui.adsabs.harvard.edu/link_gateway/2016AJ....151..149P/doi:10.3847/0004-6256/151/6/149

DAMIAN digitizer: Improving the dynamics of the Jovian system. Monthly Notices of the Royal
Astronomical Society, 415(1), 701-708. https://doi.org/10.1111/1.1365-2966.2011.18747 .x

Robert, V., Lainey, V., Pascu, D., Atlot, J. -E., De Cuyper, J. -P., Dehant, V., & Thuillot, W. (2014).
Astrometric observations of Phobos and Deimos during the 1971 opposition of Mars.
Astronomy & Astrophysies, 572, A104-A108. https://doi.org/10.1051/0004-6361/201424384

Robert, V., Lainey, V., Pascu, D., Pasewaldt, A., Atlot, . -E., De Cuyper, J. -P., Dehant, V., &
Thuillot, W. (2015). A new astrometric measurement and reduction of USNO photographic
observations of Phobos and Deimos: 1967-1997. Astronomy & Astrophysics, 582, A36-A44.
https://doi.org/10.1051/0004-6361/201526977

Robert, V., Pascu, D., Lainey, V., Atlot, ].-E., De Cuyper, J.-P., Dehant, V., & Thuillot, W. (2010).
New astrometric measurement and reduction of USNO photographic observations of the main
Saturnian satellites: 1974-1998. Astronony & Astrophysics, 596, A37-A47.
https://doi.org/10.1051/0004-6361/201629807

Schaeffer, B. E. (2016). KIC 8462852 faded at an average rate of 0.164+0.01magnitudes per century
from 1890 to 1989. The Astrophysical Jonrnal 1 etters, 822(2), 1.34-1.40.
https://doi.org/10.3847/2041-8205/822/2/1.34

Shatokhina, S. V., Relke, H., Yuldoshev, Q., Andruk, V. M., Protsyuk, Yu. 1., & Muminov, M.
(2018). Asteroids search results in digitized observations of the northern sky survey project
(Kitab part). Odessa Astronomical Publications, 31, 235-238.
http://doi.org/10.18524/1810-4215.2018.31.144679

Shugarov, S., Kolotilov, E., & Sokolovsky, K. (2014). Improvement of the orbital period of the
symbiotic binary FG Ser by using archival photographic and new photoelectric observations. In
L. Miskova, & S. Vitek (Eds.), Astroplate 2014 (pp. 115—118). Institute of Chemical Technology,
Prague. https://www.astroplate.cz/wp-

content/uploads/2014/12/astroplate 2014 proceedings rev 2.pdf

Shugarov, S., Golysheva, P., Sokolovsky, K., & Chochol, D. (2019). Photometric variability of the
novalike object V380 Oph in 1976-2016. In P. Skala (Ed.), Astrgplate 2076 (pp. 59-62). Czech
Technical University in Prague.
https://www.astroplate.cz/wp-content/uploads/Proceedings / AstroplateProceedings2016.pdf

Sokolovsky, K., Antipin, S., Kolesnikova, D., Lebedev, A., Samus, N., Sat, L., & Zubareva, A.
(2014). A search for new variable stars using digitized Moscow collection plates. In L. Miskova,
& S. Vitek (Eds.), Astroplate 2014 (pp. 79-82). Institute of Chemical Technology, Prague.
https://www.astroplate.cz/wp-

content/uploads/2014/12/astroplate 2014 proceedings rev 2.pdf

Sokolovsky, K. V., Kolesnikova, D. M., Zubareva, A. M., Samus, N. N., & Antipin, S. V. (2019).
Variable stars identification in digitized photographic data. In P. Skala (Ed.), Astroplate 2016 (pp.
63-606), Czech Technical University in Prague.



https://ui.adsabs.harvard.edu/link_gateway/2011MNRAS.415..701R/doi:10.1111/j.1365-2966.2011.18747.x
https://ui.adsabs.harvard.edu/link_gateway/2014A&A...572A.104R/doi:10.1051/0004-6361/201424384
https://ui.adsabs.harvard.edu/link_gateway/2015A&A...582A..36R/doi:10.1051/0004-6361/201526977
https://ui.adsabs.harvard.edu/link_gateway/2016A&A...596A..37R/doi:10.1051/0004-6361/201629807
https://ui.adsabs.harvard.edu/link_gateway/2016ApJ...822L..34S/doi:10.3847/2041-8205/822/2/L34
http://doi.org/10.18524/1810-4215.2018.31.144679
https://www.astroplate.cz/wp-content/uploads/2014/12/astroplate_2014_proceedings_rev_2.pdf
https://www.astroplate.cz/wp-content/uploads/2014/12/astroplate_2014_proceedings_rev_2.pdf
https://www.astroplate.cz/wp-content/uploads/Proceedings/AstroplateProceedings2016.pdf
https://www.astroplate.cz/wp-content/uploads/2014/12/astroplate_2014_proceedings_rev_2.pdf
https://www.astroplate.cz/wp-content/uploads/2014/12/astroplate_2014_proceedings_rev_2.pdf

https:/ /www.astroplate.cz/wp-content/uploads/Proceedings / AstroplateProceedings2016.pdf

Solano, E., Villarroel, B., & Rodrigo, C. (2022). Discovering vanishing objects in POSS I red images
using the Virtual Observatory. Monthly Notices of the Royal Astronomical Society, 515(1), 1380-1391.
https://doi.org/10.1093 /mnras/stac1552

Struve, G. (1928). Preliminary results of a comparison between visual and photographic
observations of the satellites of Saturn, made in Johannesburg, in 1926. The Astronomical Jonrnal,
39(912), 9-12. https://doi.org/10.1086/104866

Tang, S., Grindlay, J., Los, E., & Laycock, S. (2010). DASCH discovery of large amplitude ~10-100
year variability in K giants. The Astrophysical Jonrnal 1etters, 710(1), L77-L81.
https://doi.org/10.1088/2041-8205/710/1/1.77

Tang, S., Grindlay, J., Moe, M. Orosz, J. A., Kurucz, R. L., Quinn, S. N., & Servillat, M. (2012).
DASCH discovery of a possible nova-like outburst in a peculiar symbiotic binary. The
Astrophysical Journal, 751(2), 99-107. https://doi.org/10.1088/0004-637X/751/2/99

Reports on plate archives, measuring and digitization tests, scanning programs and the like.

Anisimova, E., Del Campo, M., & Pata, P. (2014). Correction of lens distortion for astronomical
plates digitized by SLR camera. In L. Miskova, & S. Vitek (Eds.), Astroplate 2014 (pp. 123-1206).
Institute of Chemical Technology, Prague.

https://www.astroplate.cz/wp-

content/uploads/2014/12/astroplate 2014 proceedings rev 2.pdf

Aoki, T., Soyano, T., Nakajima, K., Miyauchi, N., Mori, Y., Tarusawa, K., Kobayashi, N., Furusawa,
J., Ichikawa, S.-1., & Smoka Group. (2021). Digitization of photographic plates at Kiso
Observatory. Astronomical Herald, 114(8), 523-533.
https://www.asj.ot.jp/jp/activities/geppou/item/114-8 523.pdf

Atlot, J.-E., Robert, V., Lainey, V., Neiner, C., & Thouvenin, N. (2018). New astronomical reduction
of old observations (the NAROO project). In A. Recio-Blanco, P. de Laverny, A. G. A. Brown,
& T. Prusti (Bds.), Astronomy and Astrophysics in the Gaia sky, Proceedings of the International
Astronomical Union, LAU Symposinm, 330, 83-84. https://doi.org/10.1017/51743921317005853

Barker, T. H. (2014). The Astronomical Photographic Data Archive at Pisgah Astronomical
Research Institute. In L. Miskova, & S. Vitek (Eds.), Astroplate 2014 (pp. 4-7). Institute of
Chemical Technology, Prague. https://www.astroplate.cz/wp-

content/uploads/2014/12/astroplate 2014 proceedings rev 2.pdf

Boattini, A., D'Abramo, G., Forti, G., & Gal, R. (2001). The Arcetri NEO Precovery Program.
Astronomy & Astrophysics, 375, 293-307. https:/ /doi.org/10.1051/0004-6361:20010825

Boryskova, S. (2014). Glass plate negatives -- Conservation and restoration in practice. In L.
Miskova, & S. Vitek (Eds.), Astroplate 2014 (pp. 27-30). Institute of Chemical Technology,


https://www.astroplate.cz/wp-content/uploads/Proceedings/AstroplateProceedings2016.pdf
https://ui.adsabs.harvard.edu/link_gateway/2022MNRAS.515.1380S/doi:10.1093/mnras/stac1552
https://ui.adsabs.harvard.edu/link_gateway/1928AJ.....39....9S/doi:10.1086/104866
https://ui.adsabs.harvard.edu/link_gateway/2010ApJ...710L..77T/doi:10.1088/2041-8205/710/1/L77
https://ui.adsabs.harvard.edu/link_gateway/2012ApJ...751...99T/doi:10.1088/0004-637X/751/2/99
https://www.astroplate.cz/wp-content/uploads/2014/12/astroplate_2014_proceedings_rev_2.pdf
https://www.astroplate.cz/wp-content/uploads/2014/12/astroplate_2014_proceedings_rev_2.pdf
https://www.asj.or.jp/jp/activities/geppou/item/114-8_523.pdf
https://ui.adsabs.harvard.edu/link_gateway/2018IAUS..330...83A/doi:10.1017/S1743921317005853
https://www.astroplate.cz/wp-content/uploads/2014/12/astroplate_2014_proceedings_rev_2.pdf
https://www.astroplate.cz/wp-content/uploads/2014/12/astroplate_2014_proceedings_rev_2.pdf
https://ui.adsabs.harvard.edu/link_gateway/2001A&A...375..293B/doi:10.1051/0004-6361:20010825

Prague. https://www.astroplate.cz/wp-

content/uploads/2014/12/astroplate 2014 proceedings rev 2.pdf

Boyajian, T. S., LaCourse, D. M., Rappaport, S. A., Fabrycky, D., Fischer, D. A., Gandolfi, D,
Kennedy, G. M., Korhonen, H., Liu, M. C., Moor, A., Olah, K., Vida, K., Wyatt, M. C., Best, W.
M. J., Brewer, J., Ciesla, F., Csak, B., Deeg, H. J., Dupuy, T. J., ..., & Szewczyk, A. (2016).
Planet Hunters IX. KIC 8462852 - whete's the flux? Monthly Notices of the Royal Astrononical
Society, 457(4), 3988-4004. https://doi.org/10.1093 /mnras/stw218

Davis, A. (2004). The Maria Mitchell Observatory plate collection as a mirror of the evolution of
astronomical photographic emulsions. The Journal of the American Association of Variable Star
Observers, 32(2), 126-130. https:/ /articles.adsabs.harvard.edu/full/2004]AVSO..32..126D

Davis, A., Barkume, K., Springob, C., Tam, F., & Strelnitski, V. (2004). Stellar photometry using old
photographic plates. The Journal of the American Association of 1 ariable Star Observers, 32(2), 117-125.
https://atticles.adsabs.harvard.edu/full /2004]JAVSO..32..117D

De Cuyper, J.-P., de Decker, G., Winter, L., & Zacharias, N. (2011). The Archive and Digitizer
Facility at the ROB. In I. N. Evans, A. Accomazzi, D. J. Mink, & A. H. Rots, (Eds.),
Astronomical Data Analysis Software and Systems XX, ASP Conference Series, 442 (p. 301).
Astronomical Society of the Pacific.
https://articles.adsabs.harvard.edu/full /2011 ASPC..442..301D

De Cuypet, J.-P., de Decker, G., Laux, U., Winter, L., & Zacharias, N. (2011). The Digitizer and
Facility at the ROB. In P. Ballester, D. Egret, & N. P. F. Lorente (Eds.), Astronomical Data
Analysis Software and Systems XX1, ASP Conference Series, 461 (p. 315). Astronomical Society of the
Pacific. https://articles.adsabs.hatvard.edu/full /2012ASPC..461..315D

Desmars, J., Arlot, S., Arlot, J.-E., Lainey, V., & Vienne, A. (2009). Estimating the accuracy of
satellite ephemerides using the bootstrap method. Astronomy & Astrophysies, 499(1), 321-330.
https://doi.org/10.1051/0004-6361/200811509

Di Bella, M., & Modica, A. (2022). Fragile heritage: Historical glass plate negatives at the
Astronomical Observatory of Palermo. Bulletin of the American Astronomical Society, 54(2), Article
2022n2i02. https://doi.org/10.3847/25c2cfeb.3521d7a06

Eglitis, 1., & Andruk, V. (2017). Processing of digital plates 1.2m of Baldone Observatory Schmidt
telescope. Open Astronomy, 26(1), 7-17. https://doi.org/10.1515/astro-2017-0006

Eglitis, 1., & Andruk, V. (2021). Astrometry and photometry of digitized plates of Baldone Schmidt
telescope. Open Astronomy, 30(1), 12-23. https://doi.org/10.1515/astro-2021-0002

Eglitis, 1., Eglite, M., Kazantseva, L. V., Shatokhina, S. V., Protsyuk, Yu. I., Kovylianskaya, O. E., &
Andruk, V. M. (2019). Astrometric and photometric processing of Pluto digitized photographic
observations 1961-1996. In P. Skala (Ed. ), Astroplate 2016 (pp. 5-8). Czech Technical University
in Prague. https://www.astroplate.cz/wp-



https://www.astroplate.cz/wp-content/uploads/2014/12/astroplate_2014_proceedings_rev_2.pdf
https://www.astroplate.cz/wp-content/uploads/2014/12/astroplate_2014_proceedings_rev_2.pdf
https://ui.adsabs.harvard.edu/link_gateway/2016MNRAS.457.3988B/doi:10.1093/mnras/stw218
https://articles.adsabs.harvard.edu/full/2004JAVSO..32..126D
https://articles.adsabs.harvard.edu/full/2004JAVSO..32..117D
https://articles.adsabs.harvard.edu/full/2011ASPC..442..301D
https://articles.adsabs.harvard.edu/full/2012ASPC..461..315D
https://doi.org/10.1051/0004-6361/200811509
https://ui.adsabs.harvard.edu/link_gateway/2022BAAS...54b.002D/doi:10.3847/25c2cfeb.3521d7a6
https://ui.adsabs.harvard.edu/link_gateway/2017OAst...26....7E/doi:10.1515/astro-2017-0006
https://ui.adsabs.harvard.edu/link_gateway/2021OAst...30...12E/doi:10.1515/astro-2021-0002
https://www.astroplate.cz/wp-content/uploads/Proceedings/AstroplateProceedings2016.pdf

content/uploads/Proceedings /AstroplateProceedings2016.pdf (Data published as VizieR On-
line Data Catalog: V1/155)

Etienne, C., Rivet, J.-P., Poirier, L., & Depeyre, J. (2014). Astronomical plates at the Observatoire de
la Cote d'Azur. In L. Miskova, & S. Vitek (Eds.), Astroplate 2014 (pp. 103-108). Institute of
Chemical Technology, Prague. https://www.astroplate.cz/wp-

content/uploads/2014/12/astroplate 2014 proceedings rev 2.pdf

Gigoyan, K. (2021). Late-type stars found in the FBS. In A. M. Mickaelian (Ed.), Byurakan
Astrophysical Observatory - 75 years of outstanding achievements (pp. 84-94). "Edit Print" Publishing
Company, 84-94. https://ui.adsabs.harvard.edu/abs/2021baos.book...84G /abstract

Grindlay, J., Tang, S., Simcoe, R., Laycock, S., Los, E., Mink, D., Doane, A., & Champine, G. (2009).
DASCH to measure (and preserve) the Harvard Plates: Opening the ~100 year time domain
astronomy window. In W. Osborn, & L. Robbins (Eds.), Preserving Astronomy's Photographic I egacy:
Current State and the Future of North American Astronomical Plates, ASP Conference Series, 410 (pp. 101-
110). Astronomical Society of the Pacific.
http://aspbooks.org/custom/publications/paper/410-0101.html

Groote, D., Tuvikene, T., Edelmann, H., Atlt, R., Heber, U., Enke, H., & APPLAUSE
collaboration. (2014). Building up APPLLAUSE: Digitization and web presentation of
Hamburger Sternwarte plate archives. In L. L. Miskova, & S. Vitek (Eds.), Astroplate 2014 (pp.
53-56). Institute of Chemical Technology, Prague. https://www.astroplate.cz/wp-

content/uploads/2014/12/astroplate 2014 proceedings rev 2.pdf

Hambly, N. C,, Miller, L., MacGillivray, H. T., Herd, J. T., & Cormack, W. A. (1998). Precision
astrometry with SuperCOSMOS. Monthly Notices of the Royal Astronomical Society, 298(3), 897-904.
https://doi.org/10.1046/1.1365-8711.1998.01669.x

Hudec, R. (2014). Astronomical Photographic Plate Archives. In L. L. Miskova, & S. Vitek (Eds.),
Astroplate 2014 (pp. 1-3). Institute of Chemical Technology, Prague.
https://www.astroplate.cz/wp-

content/uploads/2014/12/astroplate 2014 proceedings rev 2.pdf

Hudec, R., & Hudec, L. (2013). Finding hidden treasures: Investigations in US Astronomical Plate
Archives. Acta Polytechnica, 53(3), 23-26.
https:/ /articles.adsabs.harvard.edu/pdf/2013AcPol..53¢..23H

Hudec, R., & Hudec, L. (2014). Alternative technique for astronomical plate scanning. In L. L.
Miskova, & S. Vitek (Eds.), Astroplate 2014 (pp. 65-69). Institute of Chemical Technology,
Prague. https://www.astroplate.cz/wp-

content/uploads/2014/12/astroplate 2014 proceedings rev 2.pdf

Hudec, R. & Splittgerber, E. (2020). Note on magnitude estimation on digitized astronomical
photographic plates. Contributions of the Astronomical Observatory Skalnaté Pleso, 50(3), 704-710.

https://doi.org/10.31577/caosp.2020.50.3.704



https://www.astroplate.cz/wp-content/uploads/Proceedings/AstroplateProceedings2016.pdf
https://www.astroplate.cz/wp-content/uploads/2014/12/astroplate_2014_proceedings_rev_2.pdf
https://www.astroplate.cz/wp-content/uploads/2014/12/astroplate_2014_proceedings_rev_2.pdf
https://ui.adsabs.harvard.edu/abs/2021baos.book...84G/abstract
http://aspbooks.org/custom/publications/paper/410-0101.html
https://www.astroplate.cz/wp-content/uploads/2014/12/astroplate_2014_proceedings_rev_2.pdf
https://www.astroplate.cz/wp-content/uploads/2014/12/astroplate_2014_proceedings_rev_2.pdf
https://ui.adsabs.harvard.edu/link_gateway/1998MNRAS.298..897H/doi:10.1046/j.1365-8711.1998.01669.x
https://www.astroplate.cz/wp-content/uploads/2014/12/astroplate_2014_proceedings_rev_2.pdf
https://www.astroplate.cz/wp-content/uploads/2014/12/astroplate_2014_proceedings_rev_2.pdf
https://www.astroplate.cz/wp-content/uploads/2014/12/astroplate_2014_proceedings_rev_2.pdf
https://www.astroplate.cz/wp-content/uploads/2014/12/astroplate_2014_proceedings_rev_2.pdf
https://ui.adsabs.harvard.edu/#abs/2020CoSka..50..704H/abstract
https://ui.adsabs.harvard.edu/#abs/2020CoSka..50..704H/abstract
https://ui.adsabs.harvard.edu/link_gateway/2020CoSka..50..704H/doi:10.31577/caosp.2020.50.3.704

Kibblewhite E., Bridgeland M., Bunclark P., Cawson M., & Irwin M. (1984). Analysis of images with
the APM System at Cambridge. In M. Capaccioli (Ed.), Astronomy with Schmidt-Type Telescopes,
ASSL, 110, 89-97. https://doi.org/10.1007/978-94-009-6387-0 9

Kroll, P., & Matthai, F. (2016). Digitization of Sonneberg Plate Archive - Current state and activities.
Annual Meeting of the Astronomische Gesellschaft 2016, Bochum, Germany.
https://escience.aip.de/ag2016/kroll_matthai_AG2016.pdf.

Kuligowska, E., Debski, B., Kundera, T., Stachowski, G., & Wierzbowski, A. (2014). Preservation of
Polish astronomical plates - digitization, calibration, publishing. In L. L. Miskova, & S. Vitek
(Eds.), Astroplate 2014 (pp. 48-52). Institute of Chemical Technology, Prague.
https:/ /www.astroplate.cz/wp-
content/uploads/2014/12/astroplate_2014_proceedings_rev_2.pdf

Kuligowska, E., Stachowski, G., Kundera, T., Bajan, K., Woéltanski, D., & De¢bski, B. (2019). Current
status of digitizing Polish astroplate archives. . In P. Skala (Ed.), Astroplate 2016 (pp. 21-20).
Czech Technical University in Prague. https://www.astroplate.cz/wp-

content/uploads/Proceedings/AstroplateProceedings2016.pdf

Lasker, B. M. (1995). Digitization and distribution of the large photographic surveys. Publications of
the Astronomical Society of the Pacific, 107(714), 763-765. https://doi.org/10.1086/133620

Lasker, B. M., Sturch, C. R., McLean, B. J., Russell, J. L., Jenkner, H., & Shara, M. M. (1990). The
Guide Star Catalog. I. Astronomical foundations and image processing. The Astronomical Jonrnal,
99(6), 2019-2058, plates 2173-2178. https://doi.org/10.1086/115483

Lencinas, V. (2019). Metadata salad at the Cordoba Observatory. In P. Skala (Ed.), Astroplate 2016
(pp- 27-30). Czech Technical University in Prague. https://www.astroplate.cz/wp-

content/uploads/Proceedings/AstroplateProceedings2016.pdf

MacGillivray, H. T., & Stobie, R. S. (1984). New results with the COSMOS machine. 1istas in
Astronomy, 27(4), 433-475. https://doi.org/10.1016/0083-6656(84)90019-9

Meilan, N., Collazo, S., Alessandroni, M. R., Lopez Durso, M., Peralta, R. A., Aidelman, Y., Cidale,
L. S., & Garmen, R. (2020). Proyecto de digitalizaciéon de placas espectrograficas del
Observatorio de La Plata. Boletin de la Asociacion Argentina de Astronomia, 61B, 251-253.
http:/ /astronomiaargentina.fcaglp.unlp.edu.ar/b61b/2020BAAA...61B...251M.pdf

Mickaelian, A. (2014). Byurakan Astrophysical Observatory plate archive and its scientific usage. In
L. L. Miskova, & S. Vitek (Eds.), Astroplate 2014 (pp. 109-114). Institute of Chemical
Technology, Prague. https:/ /www.astroplate.cz/wp-
content/uploads/2014/12/astroplate_2014_proceedings_rev_2.pdf

Mullo-Abdolov, A., Kokhirova, G., Relke, H., Yuldoshev, Q., Protsyuk, Yu., & Andruk, V. (2017).
Investigation of the Microtek Scanmaker 1000XL Plus scanner of the Institute of Astrophysics


https://ui.adsabs.harvard.edu/link_gateway/1984ASSL..110...89K/doi:10.1007/978-94-009-6387-0_9
https://www.astroplate.cz/wp-content/uploads/Proceedings/AstroplateProceedings2016.pdf
https://www.astroplate.cz/wp-content/uploads/Proceedings/AstroplateProceedings2016.pdf
https://ui.adsabs.harvard.edu/link_gateway/1995PASP..107..763L/doi:10.1086/133620
https://doi.org/
https://ui.adsabs.harvard.edu/link_gateway/1990AJ.....99.2019L/doi:10.1086/115483
https://www.astroplate.cz/wp-content/uploads/Proceedings/AstroplateProceedings2016.pdf
https://www.astroplate.cz/wp-content/uploads/Proceedings/AstroplateProceedings2016.pdf
https://doi.org/10.1016/0083-6656(84)90019-9

of the Academy of Sciences of the Republic of Tajikistan. Odessa Astronomical Publications, 30,
186-189. https://doi.org/10.18524/1810-4215.2017.30.114407

Munari, U. (2014). The Asiago plate archive. In L. L. Miskova, & S. Vitek (Eds.), Astroplate 2014 (pp.
83-806). Institute of Chemical Technology, Prague. https:/ /www.astroplate.cz/wp-
content/uploads/2014/12/astroplate_2014_proceedings_rev_2.pdf

Nefedyev, Y. A., Demina, N. Y., & Andreev, A. O. (2019). Ground-based and space photographies
of the Moon: Production, reduction, storage. In P. Skala (Ed.), Astroplate 2016 (pp. 35-38). Czech
Technical University in Prague. https://www.astroplate.cz/wp-

content/uploads/Proceedings/AstroplateProceedings2016.pdf

Osborn, W. (2014). Utilizing astronomy's photographic heritage: Progress, problems and challenges.
In L. L. Miskova, & S. Vitek (Eds.), Astroplate 2014 (pp. 15-19). Institute of Chemical
Technology, Prague. https://www.astroplate.cz/wp-

content/uploads/2014/12/astroplate 2014 proceedings rev 2.pdf

Osborn. W., & Robbins, L. (2009a) The workshop on a national plan for preserving astronomical
photographic data. In W. Osborn, & L. Robbins (Eds.), Preserving Astronomy's Photographic 1 egacy:
Current State and the Future of North American Astronomical Plates., ASP Conference Series, 410 (pp. 3-
69). Astronomical Society of the Pacific. http://aspbooks.otg/custom/publications/paper/410-
0033.html

Osborn, W., & Robbins, L. (2009b). Appendix C. Brief descriptions of North American plate
collections. In W. Osborn, & L. Robbins (Eds.), Preserving Astronomy's Photographic 1.egacy: Current
State and the Future of North American Astronomical Plates., ASP Conference Series, 410 (pp. 185-195).
Astronomical Society of the Pacific. http://aspbooks.otrg/custom/publications/paper/410-
0185.html

Osborn, W., & Robbins, L. (2009¢). Appendix D. Recently published research papers that utilized
plates. In W. Osborn, & L. Robbins (Eds.), Preserving Astronomy's Photographic I egacy: Current State
and the Future of North American Astronomical Plates., ASP Conference Series, 410 (pp. 196-199).
Astronomical Society of the Pacific. http://aspbooks.otrg/custom/publications/paper/410-
0196.html

Pennington, R. L., Humphreys, R. M., Odewahn, S. C., Zumach, W., & Thurmes, P. M. (1993). The
automated plate scanner catalog of the Palomar Sky Survey. I. Scanning parameters and
procedures. Publications of the Astronomical Society of the Pacific, 105(687), 521-526.
https://doi.org/10.1086/133186

Protsyuk, Yu. I., Andruk, V. N., & Relke, H. (2019). The original astrometric software package for
digitized photographic plates. In P. Skala (Ed.), Astroplate 2016 (pp. 47-50). Czech Technical
University in Prague. https://www.astroplate.cz/wp-

content/uploads/Proceedings/AstroplateProceedings2016.pdf



https://www.astroplate.cz/wp-content/uploads/Proceedings/AstroplateProceedings2016.pdf
https://www.astroplate.cz/wp-content/uploads/Proceedings/AstroplateProceedings2016.pdf
https://www.astroplate.cz/wp-content/uploads/2014/12/astroplate_2014_proceedings_rev_2.pdf
https://www.astroplate.cz/wp-content/uploads/2014/12/astroplate_2014_proceedings_rev_2.pdf
https://ui.adsabs.harvard.edu/link_gateway/1993PASP..105..521P/doi:10.1086/133186
https://www.astroplate.cz/wp-content/uploads/Proceedings/AstroplateProceedings2016.pdf
https://www.astroplate.cz/wp-content/uploads/Proceedings/AstroplateProceedings2016.pdf

Protsyuk, Yu., Mazhaev, A., & Kovylianska, O. (2014). Plate archive of Nikolaev Astronomical
Observatory: Digitization, databases, image processing and results of current research. In L. L.
Miskova, & S. Vitek (Eds.), Astroplate 2014 (pp. 131-134). Institute of Chemical Technology,
Prague. https:/ /www.astroplate.cz/wp-
content/uploads/2014/12/astroplate_2014_proceedings_rev_2.pdf

Protsyuk, Yu., & Maigurova, N.V. (2020). Re-reduction of the old photographic observations of

Interamnia (704) based on Gaia DR2 Reference Catalogue. Odessa Astronomical Publications, 33, 47.
https://doi.org/10.18524/1810-4215.2020.33.216407

Robert, V., Desmars, J., Lainey, V., Arlot, J.-E., Perlbarg, A.-C., Horville, D., Aboudarham, J.,
Etienne, C., Guérard, J., llovaisky, S., Khovritchev, M. Y., Le Poncin-Lafitte, C., Le Van Suu, A,
Neiner, C., Pascu, D., Poirier, L., Schneider, J., Tanga, P., & Valls-Gabaud, D. (2021). The
NAROO digitization center. Overview and scientific program. Astronomy & Astrophysics, 652.
https://doi.org/10.1051/0004-6361/202140472

Rothmaier, F., Demleitner, M., Krautter, J., Mandel, H., Schwemmer, S., & Stahl, O. (2014).
Publishing scanned plates using DaCHS. In L. L. Miskova, & S. Vitek (Eds.), Astroplate 2014 (pp.
44-47). Institute of Chemical Technology, Prague. https://www.astroplate.cz/wp-
content/uploads/2014/12/astroplate_2014_proceedings_rev_2.pdf

Rothmaier, F.; Demleitner, M., Mandel, H., Tsvetkov, M., Kalaglarsky, D., Schwemmer, S., Stahl, O.,
& Tsvetkova, K. (2019). The wide-field plate database in the Virtual Observatory. In P. Skala
(Ed.), Astroplate 2016 (pp. 55-58). Czech Technical University in Prague.
https://www.astroplate.cz/wp-content/uploads/Proceedings/ AstroplateProceedings2016.pdf

Shatokhina, S.V. (2020). Asteroid positions based on the Dushanbe Part of the FON Project
Observations. Odessa Astronomy Publications, 33, 154-157. https://doi.org/10.18524/1810-
4215.2020.33.216421

Simcoe, R. J., Los, E., & Grindley, J. (2014). Harvard plate cleaning machine. In L. L. Miskova, & S.
Vitek (Eds.), Astroplate 2014 (pp. 23-206). Institute of Chemical Technology, Prague.
https:/ /www.astroplate.cz/wp-
content/uploads/2014/12/astroplate_2014_proceedings_rev_2.pdf

Skala, P., & Hudec, R. (2014). Accuracy of DSLR cameras. In L. L. Miskova, S. Vitek (Eds.),
Astroplate 2014 (pp. 70-74). Institute of Chemical Technology, Prague.
https:/ /www.astroplate.cz/wp-
content/uploads/2014/12/astroplate_2014_proceedings_rev_2.pdf

Spasovic, M., Dersch, C., Lange, C., Jovanovic, D., & Schrimpf, A. (2019). Sonneberg Sky Patrol
Archive -- Photometric analysis. In P. Skala (Ed.), Astroplate 2016 (pp. 67-70). Czech Technical
University in Prague. https://www.astroplate.cz/wp-
content/uploads/Proceedings/AstroplateProceedings2016.pdf


https://doi.org/10.1051/0004-6361/202140472
https://www.astroplate.cz/wp-content/uploads/Proceedings/AstroplateProceedings2016.pdf
https://doi.org/10.18524/1810-4215.2020.33.216421
https://doi.org/10.18524/1810-4215.2020.33.216421

Strelnitski, V. (2009). The Maria Mitchell Observatory and its Digitized Plate Collection. In W.
Osborn, & L. Robbins (Eds.), Preserving Astronomy's Photographic 1.egacy: Current State and the Future
of North American Astronomical Plates., ASP Conference Series, 410 (pp. 96-100). Astronomical Society
of the Pacific. http://aspbooks.org/custom/publications/paper/410-0096.html

Thouvenin, N., Arlot, J.-E., Lainey, V., & Robert, V. (2014). Digitizations in the GAIA framework:
The NAROO project. In L. L. Miskova, & S. Vitek (Eds.), Astroplate 2014 (pp. 35-39). Institute
of Chemical Technology, Prague. https://www.astroplate.cz/wp-
content/uploads/2014/12/astroplate_2014_proceedings_rev_2.pdf

Thouvenin, N., Arlot, J.-E., & Robert, V. (2019). The Digitizing NAROO project. In P. Skala (Ed.),
Astroplate 2016 (pp. 75-78). Czech Technical University in Prague.
https:/ /www.astroplate.cz/wp-content/uploads/Proceedings/ AstroplateProceedings2016.pdf

Tsvetkov, M. (2009). Making astronomical photographic data available: The European perspective.
In W. Osborn, & L. Robbins (Eds.), Preserving Astronomy's Photographic 1.egacy: Current State and the
Future of North American Astronomical Plates., ASP Conference Series, 410 (pp. 15-29). Astronomical
Society of the Pacific. http://aspbooks.org/custom/publications/paper/410-0015.html

Tsvetkov, M. K., Stavrev, K. Y., Tsvetkova, K. P., & Mutafov, A. S. (1995). Wide-field plate
database: A progress report. In J. Greiner, H. W. Duerbeck, & R. E. Gershberg (Eds.), Flares and
Flashes, 1.ecture Notes in Physics, 454. Springer. https://doi.org/10.1007/3-540-60057-4_322

Tuvikene, T., Edelmann, H., Groote, D., Enke, H., & APPLAUSE Collaboration. (2014). Workflow
for plate digitization, data extraction and publication. In L. L. Miskova, & S. Vitek (Eds.),
Astroplate 2014 (pp. 127-130). Institute of Chemical Technology, Prague.
https:/ /www.astroplate.cz/wp-
content/uploads/2014/12/astroplate_2014_proceedings_rev_2.pdf

Tuvikene, T., & Enke, H. (2019). From plate scans to light curves: Calibrating extracted data and
building the APPLLAUSE database with PyPlate. In P. Skala (Ed.), Astroplate 2016 (pp. 83-84).
Czech Technical University in Prague. https://www.astroplate.cz/wp-
content/uploads/Proceedings/AstroplateProceedings2016.pdf

Vereschchagin, S. V., & Chupina, N. V. (2014). Photo plates digital archives of the INASAN
Zvenigorod Astronomical Observatory. In L. L. Miskova, & S. Vitek (Eds.), Astroplate 2014 (pp.
119-122). Institute of Chemical Technology, Prague. https://www.astroplate.cz/wp-
content/uploads/2014/12/astroplate_2014_proceedings_rev_2.pdf

Vereschchagin, S. V., & Chupina, N. V. (2019). Open star clusters in the Zvenigorod Observatory
Plate Archive. In, P. Skala (Ed.), Astroplate 2016 (pp. 85-89). Czech Technical University in
Prague. https:/ /www.astroplate.cz/wp-
content/uploads/Proceedings/AstroplateProceedings2016.pdf


http://aspbooks.org/custom/publications/paper/410-0015.html

Yang, Zh., Jia, P., Yu, Y., & Zhao, J. (2022). Data processing pipeline for photo plates digital
archives with deep neural networks. Proceedings of the SPIE, 12189, 121891T.
https://doi.org/10.1117/12.2636995

Yu, Y., Zhao, J.-H., Tang, Zh.-H., & Shang, Zh.-J. (2017). Digitizer of astronomical plates at
Shanghai Astronomical Observatory and its performance test. Research in Astronomy and
Astrophysies, 17(3), 28-38. https://doi.org/10.1088/1674-4527/17/3/28

Yuldoshev, Q., Andruk, V., & Muminov, M. (2019). The astrometric and photometric results of
digitized plates on Epson Expression 10000XL scanner with different resolutions. Odessa
Astronomical Publications, 32, 208-210. https://doi.org/10.18524/1810-4215.2019.32.181734

Zacharias N., Winter L., Holdenried E. R., De Cuyper J. P., Rafferty T. J., & Wycoff G. L. (2008).
The StarScan plate measuring machine: Overview and calibrations. Proceedings of the Astronomical
Saciety of the Pacific, 120(868), 644-654. https://doi.org/10.1086/589845

Zharova, A. V., & Samus, N. N. (2019). Novae and rare-type variables in nearby galaxies from the
Sternberg Institute's plate collection. INASAN Science Reports, 3, 137-142.

http://www.inasan.ru/wp-content/uploads/2019/11/ntr03.pdfH#page=137

Abstracts, notes, meeting minutes and similar

American Astronomical Society. (2007). Charge of the Working Group on the Preservation of
Astronomical Heritage (WGPAH). https://aas.org/comms/working-group-preservation-
astronomical-heritage-wgpah

Barker, T., DeLisle, T., Sheldon, K., & Castelaz, M. (2019, January). Web accessible database to the
Astronomical Photographic Data Archive. AAS Meeting #233, paper id. 262.04.
https://ui.adsabs.harvard.edu/abs/2019AAS...23326204B /abstract

Castelaz, M. W. (2009). The Astronomical Photographic Data Archive at the Pisgah Astronomical
Research Institute. In W. Osborn, & L. Robbins (Eds.), Preserving Astronomy's Photographic I egacy:
Current State and the Future of North American Astronomical Plates., ASP Conference Series, 410 (pp. 70-
78). Astronomical Society of the Pacific. http://aspbooks.otg/custom/publications/paper/410-
0070.html

Related supporting resources:

Bertin, E., & Arnouts, S. (1996). SExtractor: Software for source extraction. Astronomy & Astrophysics
Supplement, 117, 393-404. https://doi.org/10.1051/2as:1996164

Bertin, E. (2011). Automated morphometry with SExtractor and PSFEx. ASP Conference Series, 442,
435-438. http:/ /aspbooks.otrg/custom/ publications/paper/442-0435.html

Epson. (2020a). Expression 12000X1. Photo Scanner. https:/ /epson.com/For-Work/Scanners/Photo-
and-Graphics/Epson-Expression-12000XL-Photo-Scanner/p/12000XL-PH


https://doi.org/10.1117/12.2636995
https://ui.adsabs.harvard.edu/link_gateway/2017RAA....17...28Y/doi:10.1088/1674-4527/17/3/28
https://ui.adsabs.harvard.edu/link_gateway/2019OAP....32..208Y/doi:10.18524/1810-4215.2019.32.181734
https://ui.adsabs.harvard.edu/link_gateway/2008PASP..120..644Z/doi:10.1086/589845
https://ui.adsabs.harvard.edu/#abs/2019INASR...3..137Z/abstract
https://ui.adsabs.harvard.edu/#abs/2019INASR...3..137Z/abstract
https://aas.org/comms/working-group-preservation-astronomical-heritage-wgpah
https://aas.org/comms/working-group-preservation-astronomical-heritage-wgpah
https://doi.org/10.1051/aas:1996164

Epson. (2020b). Perfection 17850 Pro Photo Scanner. https:/ /epson.com/For-Work/Scanners/Photo-
and-Graphics/Epson-Perfection-V850-Pro-Photo-Scanner/p/B11B224201

Gaia Collaboration, Brown, A. G. A., Vallenari, A., Prusti, T., de Bruijne, J. H. J., Babusiaux, C.,
Bailer-Jones, C. A. L., Biermann, M., Evans, D. W., Eyer, L., Jansen, F., Jordi, C., Klioner, S. A,,
Lammers, U., Lindegren, L., Luri, X., Mignard, F., Panem, C., Pourbaix, D., ..., Zwitter, T.
(2018). Gaia Data Release 2. Summary of the contents and survey properties. Astronomy &
Astrophysics, 616, Al. https://doi.org/10.1051/0004-6361/201833051

Henden, A. A,, Levine, S. E., Terrell, D., Smith, T. C., & Welch, D. (2012). Data Release 3 of the
AAVSO All-Sky Photometric Survey (APASS). The Journal of the American Association of Variable
Star Observers, 40(1), 430. https:/ /ui.adsabs.hatvard.edu/abs/2021baos.book...84G/abstract

Lang, D., Hogg, D. W., Mierle, K., Blanton, M., & Roweis, S. (2010). Astrometry.net: Blind
astrometric calibration of arbitrary astronomical images. The Astronomical Journal, 139(5), 1782-
1800. https://doi.org/10.1088/0004-6256/139/5/1782

Levine, S. E., Henden, A. A., Terrell, D., & Welch, D. (2017). The AAVSO Photometric All-Sky
Survey (APASS) at Data Release 10. The Journal of the American Association of 1 ariable Star Observers,
45(1), 127. https:/ /app.aavso.org/jaavso/article /3288 /

Levine, S. E., Henden, A. A, Terrell, D., Welch, D., & Kloppenborg, B. (2019). Solar system objects
and the AAVSO Photometric All-Sky Survey (APASS). The Journal of the American Association of
Variable Star Observers, 47(1), 132. https:/ /app.aavso.org/jaavso/article/3501/

Lindegren, L., Hernandez, J., Bombrun, A., Klioner, S., Bastian, U., Ramos-Lerate, M., de Torres,
A., Steidelmuller, H., Stephenson, C., Hobbs, D., Lammers, U., Biermann, M., Geyer, R., Hilger,
T., Michalik, D., Stampa, U., McMillan, P. J., Castafieda, J., Clotet, M., ..., & Vecchiato, A.
(2018). Gaia Data Release 2. The astrometric solution. Astronomy & Astrophysics, 616.
https://doi.org/10.1051/0004-6361/201832727

Riello, M., De Angeli, F., Evans, D. W., Busso, G., Hambly, N. C., Davidson, M., Burgess, P. W.,
Montegriffo, P., Osborne, P. J., Kewley, A., Carrasco, J. M., Fabricius, C., Jordi, C., Cacciari, C.,
van Leeuwen, F., & Holland, G. (2018). Gaia Data Release 2. Processing of the photometric
data. Astronomy & Astrophysics, 616. https://doi.org/10.1051/0004-6361/201832712

This work is licensed under a Creative Commons Attribution-NonCommercial 4.0
International License

Issues in Science and Technology Librarianship No. 106, Spring 2024. DOI:


https://doi.org/10.1051/0004-6361/201833051
https://ui.adsabs.harvard.edu/link_gateway/2010AJ....139.1782L/doi:10.1088/0004-6256/139/5/1782
https://doi.org/10.1051/0004-6361/201832727
https://doi.org/10.1051/0004-6361/201832712
https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/
https://doi.org/10.29173/istl2759
https://creativecommons.org/licenses/by-nc/4.0/

	Astronomy’s Photographic Glass Plates: Demonstrating Value Through Use Cases
	Abstract
	Introduction
	Astronomical Photography and Plate Archives
	Re-Using Plates for Investigations in Astronomy
	1. Time-Domain Studies Over Long Baselines – Direct Plates
	2. Time-Domain Studies - Spectra
	3. Time-Domain Studies – Solar-System Objects
	4. Compiling Basic Catalogues and Use of Plates in Support of Space Missions
	5. Records of One-Time Events
	6. Correcting or Completing Astronomical Information

	Scientific Applications in Related Disciplines
	Training in Skills and Methods

	General Education and Science History
	Teaching: Formal Education
	Teaching: The Public Domain
	Programs
	Publications
	News and Entertainment
	Museum Exhibits and Art
	Museum Exhibits
	Astronomical Plates Inspiring Art


	Literature on Photographic Plates
	Conclusion
	References
	Appendix




