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The mission of the National Solar Observatory (NSO) is to 
advance our knowledge of the Sun, both as an astronomical 
object and as the dominant external in�uence on Earth.  �e 

NSO achieves this mission through its role as the primary provider 
of forefront, ground-based observational capabilities to the scienti�c 
community.  �ese innovative facilities allow solar astronomers to 
probe all aspects of the Sun, from its deep interior to the interface in 
the outer atmosphere with the interplanetary medium.  In collabo-
ration with the community, NSO provides leadership in scienti�c 
research and instrument development, particularly in the areas 
of helioseismology, synoptic observations of solar variability, and 
high-resolution studies of the solar atmosphere in the visible and 
infrared. 

NSO has developed a long-range strategy for the logical and optimal 
transition from the operation and support of our current national 
solar facilities to the era in which our primary solar telescopes are 
both replaced and surpassed in capability by the Advanced Technol-
ogy Solar Telescope (ATST).  In parallel with ATST construction 
and development, resources will be required for the ongoing support 
and operation of the scienti�cally essential and productive synoptic 
program, including support of the expansion of the SOLIS Vector 
Spectromagnetograph (VSM) to a three-site global network in col-
laboration with international partners.  As the ATST approaches its 
operational phase, NSO will consolidate its sta� at a single head-
quarters location while also maintaining an on-site sta� to support 
ATST operations.

During the course of the proposed cooperative agreement between 
the National Science Foundation and AURA for continued opera-
tion of NSO for the period from mid-FY2009 through mid-FY2014, 
NSO will implement its strategic plan.  �e principal actions that 
NSO intends to pursue in order to advance solar physics during the 
term of the agreement include:

� Begin construction of the Advanced Technology Solar Tele-
scope through the NSF Major Research Equipment Facilities 
Construction (MREFC) program.  �e ATST will be the next-
generation, ground-based facility for high-resolution studies 
of solar magnetism and dynamics in the solar atmosphere for 
several generations to come.  With an ATST construction start 
in the 2009-2010 time frame, commissioning should occur in 
approximately 2015, with full operations by 2016

� Engage the national and international community to develop 
a multi-station synoptic network based on experience gained 
with SOLIS and GONG.  Long-term synoptic observations are 
critical to fully understanding the Sun�s variable output and its 
e�ects on space weather and Earth�s climate

� Develop an NSO structure that e�ectively operates new capabili-
ties, consolidates the scienti�c sta� currently separated in Sun-
spot and Tucson, and provides e�ective support for the observa-
tional and data needs of the solar research community

� Maintain existing facilities as needed to ensure continued 
scienti�c productivity until future capabilities (i.e., ATST) are in 
operation.  We will work with the helioseismology community to 
�nd alternative funding to help support the GONG helioseismol-
ogy network, as recommended by the NSF Senior Review

� Use the opportunities provided by ATST development, SOLIS, 
the enhanced GONG network, and the new adaptive optics and 
infrared capabilities to promote the establishment of a strong 
foundation for solar physics in the university community.  
University partnerships will be formed (through such programs 
as the new NSF Partnerships in Astronomy and Astrophysics 
Research and Education Program) to increase the diversity of 
NSO and the solar community by contributing to the scienti�c 
development of students from underrepresented communities 

� Take a leadership role to develop a community-wide roadmap for 
ground-based solar facilities that will include collaboration with 
NASA to link space-based and ground-based facilities to maxi-
mize their synergy for advancing understanding of the Sun  

� �rough the development and operation of innovative observ-
ing capabilities (e.g., continual near-real-time GONG magne-
tograms, SOLIS vector magnetic �eld maps, calibrated GONG 
farside images), the NSO will provide the space weather commu-
nity with the data needed to monitor, understand and, ultimately, 
predict solar activity and variability 

� Continue to enhance the NSO Digital Library so that all NSO 
data collected on behalf of the community are available online.  
NSO will also continue to partner with NASA and universities to 
develop the Virtual Solar Observatory, which provides commu-
nity access to all aspects of solar data, including NSO data

Together, these actions should provide a logical transition from the 
current support the NSO o�ers to the solar community to an era of 
new ground-based capabilities.  Our facilities, together with other 
ground-based solar assets throughout the world and those of NASA 
and the European Space Agency, such as the Transition Region and 
Coronal Explorer, Solar Heliospheric Observatory, Hinode, Solar 
Terrestrial Relations Observatory, Solar Dynamics Observatory, Solar 
Orbiter, and Solar Probe, will form a powerful �solar system� for 
the exploration of the mysteries of our nearest and most important 
star�the Sun.
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ATST to Use Venerable Observatory as Testbed; 
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�e ATST Team

The Hilltop Facility at NSO/Sacramento Peak, built in 1962, 
may be pressed into service to help develop the high-order 
adaptive optics (HOAO) for the Advanced Technology Solar 

Telescope (ATST).  �e combination of old and new will help the 
ATST team develop the HOAO and resolve problems before transfer-
ring the system to the new observatory.

ATST work will not use the dome itself, but rather the optics lab in 
the middle of the building, where the developers will have access to 
the light feed from the Hilltop�s coelostat.  �e optics lab is now used 
by the Air Force Research Laboratory�s Optical Solar Patrol Network 
(OSPAN) project, so �nal approval is pending.

�Once construction funding arrives, we�re going to need o�ce space 
and a laboratory for people to work in and to develop the wavefront 
correction system,� explained Steve Hegwer, the ATST AO project 
manager.  �e �rst steps will be hiring two or three additional people 
to work on the HOAO, and then ordering components that will be 
assembled into the wavefront correction system.  �ese include the 
deformable mirror (M9), fast tip/tilt mirror (M5), wavefront sensor 
camera, and the HOAO control system.

�While we�re waiting for those to arrive, we�ll design the optics for the 
light feed and make room in the lab for our setup,� Hegwer explained.  
�e lab has a 4 × 12-foot optical bench that should accommodate the 
HOAO system.

�e HOAO system will be based on the Shack-Hartmann correla-
tion system pioneered at the Dunn Solar Telescope at Sunspot, with 
some changes.

�We�re building on what we did before,� Hegwer said.  �It�s still a 
Shack-Hartmann lenselet array scaled up from the Dunn�s AO76.  It�s 
most di�erent in that it will have much bigger optics.�  �e ATST will 
have a 215-millimeter deformable mirror (M9), as compared to 77 
millimeters on the Dunn�s AO76 system, and a 230-millimeter tip/tilt 
mirror (M5), versus 35 millimeters.  In addition, the HOAO system 
will have 1,236 subapertures and 1,369 actuators on the mirror�s back 
face (compared to 76 subapertures and 96 actuators on the Dunn).  
Other elements will be correspondingly larger to handle the wider 
light beams.  �e overall con�guration (see �gure 1) is currently being 
re�ned to ensure the best possible �t into the coudØ lab, where the 
HOAO and science instruments will be located.

Because the aperture on the Hilltop�s coelostat is small, imaging 
through the HOAO system will not be noteworthy.  �e purpose of 
the testing is to ensure that the system delivers a �at wavefront to the 
science instruments.   As the HOAO system matures, the team may 
move it to the Dunn Solar Telescope for more advanced testing before 
shipping to ATST around 2013.

On the so�ware front, the ATST Common Services reached a mile-
stone this quarter with the successful completion of the Sacramento-2 
so�ware release.  �is newest version of the ATST infrastructure 
framework provides C++ support for components, containers, and 
basic services.  Contractor Observatory Sciences, Ltd., of Cambridge, 
United Kingdom, delivered the so�ware, documentation, and test 
procedures on time and with all speci�ed functionality.  During ac-
ceptance testing, no major problems were identi�ed, minor problems 
were �xed, and performance numbers were calculated. 

�e Observatory Control System and Data Handling System (DHS) 
are ready for a preliminary design review, which has been tentatively 
scheduled for February 2008.  �e project is starting to assemble the 
external review committee for these systems.  In preparation for the 
reviews, the project will be performing an internal review and walk-
through of the DHS for the NSO science and engineering sta�.  �e 
goal is to identify any technical problems or de�ciencies in the design 
during this period.

An internal workshop on the DHS was held in June at Sunspot, where 
the ATST sta� discussed the speci�cations for the DHS, the expected 
performance of the proposed ATST �rst-generation instruments, and 
the preliminary design of the DHS facility.  �is meeting resulted in a 
new speci�cations document and several major changes to the DHS 
design (see �gure 2).  �e design now includes a more versatile �camera 
line� framework, allowing resources to be added to the DHS as cameras 
and instruments are brought online.  �e necessary storage and pro-

Figure 1.  ATST AO project manager Steve Hegwer adjusts the AO76 
system during a test run at the Dunn Solar Telescope. 

continued
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cessing for the data handling infrastructure will be delivered at commis-
sioning, along with so�ware for the bulk data transport, data delivery, 
quick-look display, and data processing pipeline subsystems.

Several subsystems of the Telescope Control System M2CS have 
progressed to a preliminary design level.  �e M2 Control System and 
Heat Stop Control System designs were reviewed as part of the Top 
End Optical Assembly PDR in July.  �e M2CS has also been imple-
mented in the so�ware simulator, allowing the testing of control and 
event responses between the user interface and the low-level compo-
nents.  �e M1, Mount, and Enclosure Control Systems are currently 
under preliminary design development, with reviews expected for 
each in the coming months. NL

ATST to Use Venerable Observatory as Testbed continued

Figure 2.  Scalable camera line architecture for the ATST Data 
Handling System.

SOLIS
Mark Giampapa & �e SOLIS Team

We are happy to report that Aimee 
Norton has enthusiastically agreed 
to commit a majority of her time to 

the SOLIS project as the new SOLIS Program 
Scientist.  �e welcome addition of Aimee to 
the project will allow Carl Henney�who has 
served during the past year simultaneously 
in the roles of SOLIS Data Scientist, SOLIS 
Program Scientist, and SOLIS Co-Project 
Manager (with Dave Jaksha)�to focus his 
e�orts on the development of SOLIS data 
products for the community as the SOLIS Data 
Scientist.  �e NSO is grateful to both Carl and 
Aimee for their dedicated service to the NSO 
and the community.

�e SOLIS team continues to work toward 
achieving the full operational capacity of the 
telescope and its instruments.  �e Integrated 
Sunlight Spectrometer (ISS) is now producing 
science-quality data for many of its intended 
wavelengths and these data can be accessed 
online.  �e Vector Spectromagnetograph 
(VSM) is taking high-quality observations 
daily.  Quick-look results from VSM obser-
vations of su�ciently strong magnetic �eld 
are available in a three-dimensional format 
online while e�orts continue to �nalize the full 
vector data processing.  �e Full-Disk Patrol 
(FDP) system is still being assembled.   Further 
instrument status details, examples of the data, 
and data handling e�orts are summarized as 
follows.  

Quick-look vector magnetic �eld, FITS-for-
matted data and JPEG image �les from the 
Vector Spectromagnetograph are available 
for recent observations (see sample set, �gure 

1).  �e VSM quick-look vector data are also 
available in Z3d format such that the data 
can be explored as a 3D model.  A sample 3D 
snapshot of the magnetic �eld for an active 
region (AR 10921), using VSM data observed 
on 3 November 2006, is shown in �gure 2.  All 
of the VSM quick-look data are corrected for 
the 180” ambiguity using the Non-Potential 
Field Calculation (NPFC) method developed 
by Manolis Georgoulis (Johns Hopkins). 

Science-quality data from the ISS have recently 
become available and can be accessed online 
(solis.nso.edu).  �e ISS is taking daily observa-
tions with the following wavelengths:  388.4 
nanometers, 393.4 nanometers, 396.8 nano-
meters, 538.0 nanometers, 539.4 nanometers, 
656.3 nanometers (H-alpha), 854.2 nanome-
ters, and 1083.0 nanometers; although only the 
Ca II K , Ca II K H, and 1083.0 nanometers are 

Figure 1: These quick-look images of AR 10960, observed with the VSM on 8 June 2007, high-
light some of the parameters publicly available daily: continuum intensity (upper left), vertical 
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