

















NATIONAL SOLAR OBSERVATORY

GONG ++ continued

is working on testing components of the Ha system. James Keane,

a Research Experiences for Undergraduates (REU) student from
University of Maryland College Park, is working with Gordon Petrie
on calculating magnetic East-West tilt-angle distributions in the solar
photosphere and chromosphere. Finally, Helena Freedlund, a teacher
from La Rue County Middle School, Hodgenville, KY, is working
with Irene Gonzalez Hernandez on finding a relationship between the

Figure 2: New faces around GONG. Left to right: Matthew Rich-
ardson, summer intern from Vanderbilt/Fisk; Helena Freedlund, sum-
mer Research Experiences for Teachers teacher from La Rue County
Middle School, Hodgenville, KY; Walter Allen who has joined our
staff from Howard University; and James Kean, REU student from
University of Maryland College Park. (Photo credit: Emily Acosta,
NOAO/AURA/NSF)

far-side seismic signal and the magnetic complexity of active regions.
(See figure 2.)

We provided a lecture on space weather and a tour of the Kitt Peak
solar facilities and the GONG instrument to 16 members of AFWA 25
OWS/WXAS from Davis-Monthan Air Force Base on June 5. Figure
3 is a picture of the group at the McMath-Pierce Telescope, along with
Matthew Richardson. @

Figure 3: Members of AFWA 25 OWS/WXAS from Davis-Monthan
Air Force Base visited the National Solar Observatory McMath-
Pierce Solar Telescope on Kitt Peak on 5 June 2009. Our summer
intern, Matthew Richardson, is at the far left. A lecture on space
weather and a tour of the Kitt Peak solar facilities and the GONG in-
strument was provided. (Photo credit: Frank Hill, NSO/AURA/NSF)

First Quarter Deadline for NSO Observing Proposals

The current deadline for submitting observing proposals to the National Solar Observatory is November 15 for the first quarter of 2010.
Information is available from the NSO Telescope Allocation Committee at P.O. Box 62, Sunspot, NM 88349 for Sacramento Peak facili-
ties (sp@nso.edu) or P.O. Box 26732, Tucson, AZ 85726 for Kitt Peak facilities (nsokp@nso.edu).

Instructions may be found at: www.nso.edu/general/observe/

A Web-based observing-request form is available at: www?2.nso.edu/cgi-bin/nsoforms/obsreq/obsreq.cgi

Users’ manuals are available at: nsosp.nso.edu/dst/ for the Sac Peak facilities and nsokp.nso.edu/ for the Kitt Peak facilities.
An observing-run evaluation form can be obtained at: ftp.nso.edu/observing templates/evaluation.form.txt.

Proposers are reminded that each quarter is typically oversubscribed. It is to the proposer’s advantage to provide all information request-
ed to the greatest possible extent no later than the official deadline. Observing time at the national observatories is provided as support

to the astronomical community by the National Science Foundation.
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A ROSA View of the Sun

Thomas Rimmele & The Queen’s University Belfast ROSA Team

igh-cadence observations of astro-
H nomical sources are a growing field

within astrophysical science. There
is a clear need for high-cadence observa-
tions of the Sun. Many research topics, in
particular those related to the dynamic Sun
and the heating of its outer regions, involve
the observations and modeling of wave
phenomena and explosive events captured
within very short timescales. High-cadence
observations are also important for post-facto
image reconstruction. Post-facto reconstruc-
tion requires a large number of images for the
production of a single image at diffraction-
limited resolution. These short-exposure
images must be accumulated over timescales
sufficiently short that solar features remain
unchanged.

Figure 1: ROSA observing setup at the DST.

Six ROSA cameras are mounted at the exit of
various broadband and narrowband filters,
including the Universal Birefringent Filter in its
polarimetric mode, an Ha filter and a G-band
and a Ca Il K filter. (Photo credit: by T. Rimmele)
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Figure 2: (Left) Small pores observed in the white-light (4170 Angstroms) with a temporal
resolution of 0.03 seconds. (Right) The decaying active region NOAA 11012 observed in
Ca Il K with a temporal resolution of 0.1 seconds.

The Rapid Oscillations in the Solar Atmo-
sphere (ROSA) imaging system will soon
become available to the community as a
common user instrument at the Dunn Solar
Telescope (DST). ROSA has been funded by
the United Kingdom’s Science and Technol-
ogy Facilities Council and Queen’s University
Belfast. The instrument will be available on
Port4 at the DST and can be used in combi-
nation with the high-order adaptive optics
(AO). ROSA consists of six cameras able to
take up to 30 frames per second simultane-
ously in six different wavelengths (see figure
1). The cadence can be increased to as many
as 200 frames per second by windowing the
charge-coupled device (CCD).

The ROSA detectors are 1K x 1K electron-
multiplying CCDs, which are thermoelec-
trically cooled. The cameras provide an
absolute electron-multiplying gain, at all tem-
peratures, and variable readout speeds up to
35 megaHertz. The quantum efficiency of the
cameras peaks at 6000 Angstrom decreasing
to 40 percent at 4000 Angstrom. The cameras
are triggered externally with a precision
control unit (PCU) that can synchronize the
cameras to within 50 microseconds. Up to 16

cameras can be connected to the PCU, and up
to four different triggers may be used.

A user interface has been developed for
ROSA to run under Linux. Through a Web
browser, the user can access camera func-
tions such as exposure times, frame rates,
cooling, shutter control, and gain settings.

Each camera is connected to a server with

a storage capacity of approximately 1.1
terabytes. The data can be transferred to
external media via LTOs or EXT3-formatted
hard drives equipped with a Universal Serial
Bus adaptor. A user-friendly data-reduction
pipeline has been designed to incorporate all
stages of data preparation. A dedicated 64-bit
ROSA cluster, complete with over 40 process-
ing nodes, passes the raw data through a
specifically written set of routines. Output
files consist of speckle-reconstructed images,
which are de-stretched to remove atmo-
spheric image warping, normalized to remove
variations in light levels during the observing
sequence, and rigidly co-aligned. Sample im-
ages obtained from the ROSA commissioning
run are shown in figure 2.

NOAO/NSO Newsletter | September 2009

39 <<«



NATIONAL SOLAR OBSERVATORY

In Memoriam of John A. Eddy
25 March 1931-10 June 2009

Barbara Eddy

ohn A. (Jack) Eddy, a long-time employee of the National Center
for Atmosphere Research (NCAR) and the University Consortium
for Atmospheric Research (UCAR), whose pioneering research
to the history of the Sun challenged earlier concepts of solar behavior,
died on 10 June 2009 at his home in Tucson, Arizona, after a long battle
with cancer. He was 78, and for the past six years was a member of the
National Solar Observatory in Tucson.

Eddy’s 1976 paper confirming the reality of a
70-year period in the life of the Sun in which
sunspots all but disappeared from its face
came as a surprise in solar physics, which
had long viewed the Sun as a more constant
star whose variations were limited to a regu-
lar 11-year cycle in the number of sunspots
and other signs of solar activity. In making
the case for the anomaly (which he called
the “Maunder Minimum”), he gathered

and interpreted data from a wide variety of
sources. This included first-hand accounts
from: extant historical observations of the
Sun going back to the telescopic observa-
tions of Galileo and other contemporary
scientists of the 17th and early 18th centu-
ries; historical reports of the aurora borealis
observed in past centuries in Europe and the
New World; visual observations of sunspots
seen with the unaided eye at sunrise and
sunset in dynastic records from the Orient;
existing descriptions of the eclipsed Sun; and
measurements of carbon-14 in dated tree
rings. In the last of these (which can be used
as a proxy indicator of solar activity), he found evidence of other similar
periods of solar quiescence in the distant past, the most recent an even
longer span, from about 1450 until 1540, which he named the “Spérer
Minimum.” Both the Maunder and Spérer minima fell during the cold-
est parts of the Little Ice Age, which suggested a meaningful connection
between the longer term behavior of the Sun and of the Earth’s mean
surface temperature.

Eddy also came to be known for his work in the astronomy of the early
Indians of the American plains, and particularly the astronomical
alignments of the Bighorn Medicine Wheel in Wyoming and the Moose
River wheel in southern Saskatchewan. He was as well a pioneer and
champion of the application of historical data in the solution of modern
problems in astronomy, and served as President of the Historical
Astronomy Division of the American Astronomical Society and of the
Commission on Historical Astronomy of the International Astronomi-
cal Union. Later in his career, he left astronomy to work for twenty
years on behalf of national and global efforts to understand global
environmental changes of the present and the distant past.
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He chaired many national and international scientific committees,
was a respected teacher, a sought-after speaker and “popularizer”
of science, and the author or editor of six books and more than 150
scientific papers. Eddy received the Arctowski Prize for Solar-Ter-
restrial Physics from the National Academy of Sciences, the James
Arthur Prize in Solar and Solar Terrestrial Physics of the Harvard-
Smithsonian Center for Astrophysics, and
was made a Fellow of the American Asso-
ciation for the Advancement of Science.

John Allen Eddy was born in Pawnee
City, Nebraska, in 1931 and in 1949 was
admitted as a midshipman at the US Naval
Academy in Annapolis, Maryland. Upon
graduation in 1953, he served for four
years at sea as a line officer on aircraft car-
riers during the Korean War and later in
the Persian Gulf as navigator and opera-
tions officer on a destroyer in the Atlantic
Fleet. In 1957 he left active service in

the Navy to enter graduate school at the
University of Colorado in Boulder, where
in 1962 he was awarded a PhD in Astro-
Geophysics.

Eddy worked for 28 years as a teacher and
research scientist at the High Altitude
Observatory in Boulder and as a scientific
visitor at the Harvard-Smithsonian Center
for Astrophysics in Cambridge, Massa-
chusetts; later as the founder and Director
of the Office for Interdisciplinary Earth
Studies at UCAR; as Chief Scientist and Vice President for Research
at a consortium of universities and research institutions in Michi-
gan; and as a founder and Editor, with his wife Barbara, of CONSE-
QUENCES, a scientific journal supported by five federal agencies to
explain in popular terms the nature and eventual impacts of global
environmental changes of all kinds. Upon moving to Tucson and
until the time of his death, he worked for NASA at the National
Solar Observatory.

Eddy is survived by Barbara, his beloved wife of 17 years; four
children from an earlier marriage to Marjorie Bratt Eddy: Alexandra
Eddy of Longmont; Amy Gale of Highlands Ranch, Colorado; Jack
Jr. of Laguna Beach, California; and Elisabeth Walker of Kirkland,
Washington; a brother Robert, of Longmont, Colorado, and a sister,
Lucille Hunzeker, of Humboldt, Nebraska.

A Memorial Service was held on Saturday, June 27, at St. Philip’s in
the Hills Episcopal Church in Tucson.



