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This report consists of summary statistics and other data on NSO observing programs
and telescope usage, and a safety report for the fiscal quarter ended December 31, 2005.
Quarterly highlights of public and educational outreach activities are also described. The
appendix contains a comprehensive list of principal investigators and collaborators,
program titles, telescopes used, and observing hours associated with the quarter’s
observing programs.

Scientific highlights and current updates on NSO initiatives, new capabilities,

instrumentation, and operational activities are published separately in the quarterly
NOAO-NSO Newsletter.
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I. Observing Programs*

23 observing programs, three of which were thesis programs involving four graduate students, were
carried out at NSO this quarter. A comprehensive list of PI's, Co-I’s, and collaborators, as well as

program titles, telescopes used, and observing hours associated with the quarter’s observing programs is

attached as the Appendix.

NSO Observing Programs by Type
(US vs Foreign)

3 Months Ending Dec2005

Nbr % Total

Programs (US)
Programs (non-US)
Thesis (US)

Thesis (non-US)

18  78%
2 9%
0 0%
3 13%

Total Number of Unique Science Projects* 23 100%

*Includes observing programs conducted by NSO/NOAO staff scientists.

Users of NSO Facilities by Category

INSTITUTIONS REPRESENTED BY USERS

Visitors NSOS/gf(?AO Foreign Institutions (6)
S Non-US  Total % Total INAF - Arcetri Astrophysical Observatory, Italy
PhDs 18 5 23 79% 10 Kiepenheuer Institut fuer Sonnenphysik, Germany
Graduate Students 0 4 4 14% 0 ML Sukhadia University, India
Undergraduate Students 0 0 0 0% 0 L .
Other ] 1 5 7% - Un%vers%dad de Monterrey, Mexico
Total Users 19 10 29 100% 17 University of Calgary, Canada
University of Koeln, Germany
Institutions Represented by Visiting Users** US Institutions (10)
US Non-US Total % Total Dickinson College, PA
EdinboroUniversity, PA
; 0
Academic 6 > 1 69% University of Alabama, Huntsville
Non-Academic 4 1 5 31%

Total Academic & Non-Academic 10 6 16 100%

**Note: Total number of institutions represented by users do not
include departments or divisions within an institution as separate
entities (e.g., US Air Force and NASA are each counted as one
institution even though several different sites/bases/centers are
separately listed in the data base).

University of Arizona

University of Colorado

University of Hawaii

High Altitude Observatory, NCAR, Boulder
NASA/Goddard Space Flight Center
Southwest Research Institute, San Antonio
US Air Force/Philips Lab (USAF/PL/GSS)

Number of Users by Nationality

Canada 1 Italy 1
Germany 2 Mexico 1
India 1 United States 10
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Il. Telescope Usage and Performance Data

In the quarter ending December 31, 2005, 37.7% of total available telescope hours at NSO/Sacramento
Peak and NSO/Kitt Peak went to the observing programs of visiting principal investigators and
synoptic programs; 22.3% were devoted to the programs of NSO and NOAO scientists. Scheduled
maintenance, including instrument tests, engineering, and equipment changes, accounted for 6.1%

of total allotted telescope hours.

Total “downtime” (hours lost to weather and equipment problems) for NSO telescopes was 34.0%.
Almost all of these lost observing hours were due to bad weather (30.0%), with 4.0% lost to

equipment problems.

ALL NSO TELESCOPES
% DISTRIBUTION OF TELESCOPE HOURS

Maintenance

Equipment
aup 6.08%

3.95%

Weather
30.02%

Staff
22.28%

Visitors*
37.67%

*Includes synoptic/archival data made immediately available to scientific community at large.

NSO TELESCOPES
Percent Distribution of Telescope Hours
(Scheduled vs. Downtime)
October 1, 2005 - December 31, 2005
% Hours Used By: % Hours Lost To: % Hrs. Lost To:
Telescope Hours . a i i
Available Visitors Staff Weather  Equipment || Scheduled Maintenance

Dunn Solar Telescope/SP 790.0 33.9% 15.4% 31.8% 0.8% 18.1%
McMath-Pierce* 1,232.0 32.8% 32.6% 28.2% 6.4% 0.0%
KP SOLIS Tower” 0.0 0.0% 0.0% 0.0% 0.0% 0.0%
FTS Lab** 0.0 0.0% 0.0% 0.0% 0.0% 0.0%
Evans Facility 250.0 53.6% 0.0% 43.2% 3.2% 0.0%
Hilltop Dome 80.0 100.0% 0.0% 0.0% 0.0% 0.0%
[ All Telescopes | 23520 [| 37.7% 223% || 30.0% 40% || 6.1%

AIncludes synoptic programs for which all data are made available immediately to the public and the scientific

community at large.

*Formerly the Kitt Peak Vacuum Telescope (KPVT), which was closed on 22 Sept 2003 to prepare for SOLIS.

“Totals include both day and night hours. (All others are day only.)
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I1l. User Statistics — Archives/Data Bases

A. NSO/Sacramento Peak (NSO/SP)

Combined Service User Demographics (NSO/SP)

Demographic Group Requests Traffic
U.S. Science (.gov, .edu, .mil ) 9.9% 8.2%
Other U.S. (.com, .net, misc. ) 66.8% 66.8%
Foreign 19.2% 22.0%
Unresolved 4.2% 3.1%

FTP Archive Statistics

There were 186,406 successful user requests, serving 1,906 distinct files to 5,969 distinct hosts. A total of
45.992 Gbytes were served, averaging 512.060 Mbytes per day.

FTP User Demographics (NSO/SP) FTP Products (NSO/SP)
Demographic Group Requests| Traffic Product Requests| Traffic
U.S. Science (.gov, .edu, .mil ) 12.6% 11.5%| |Realtime Images 5.8% 3.8%
Other U.S. (.com, .net, misc. ) 72.7% 69.0%| |Corona Maps 93.2% 74.1%
Foreign 13.5% 16.1%| [Staff Outgoing 0.6% 21.9%
Unresolved 1.2% 3.4%| |Other 0.4% 0.2%

World Wide Web Statistics
There were 2,151,183 successful user requests, serving 41,597 distinct files to 161,493 distinct hosts. A total
of 80.786 Gbytes were served, averaging 899.193 Mbytes per day.

WWW User Demographics (NSO/SP)

WWW Products (NSO/SP)

Demographic Group Requests| Traffic Product Requests| Traffic

US. Science (.gov, edu, .mil) 9.6% 6.2% ge;ltime Images & Movies (ISOON, Other) 10.5‘? 18.7‘?
; ther Images 3.9% 11.4%

Other US. (-com, .net, misc.) 66.2%) 65.6% General Icin and Background Images 24.6% 3.8%
Foreign 19.7%|  25.3%|  [public Relations Pages 101%|  33%
Unresolved 4.5% 2.8%|  [Press Releases 5.6% 32.0%
Telescope Home Pages 9.8% 4.5%

ISOON Project Images 6.0% 1.4%

NOTE: Sac Peak statistics exclude the use of NSO SMEI Experiment & Data Pages 2.3% 8.0%
archives and data bases from within the NSO/Sac Adaptive Optics Pages 0.6% 1.2%
Peak Local Area Network (LAN), from the J|General Information 10.5% 8.0%
NSO/Tucson LAN, and from NOAO as a whole. Staff Pages 2.7% 4.8%
Other 6.1% 2.9%
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FTP Upload Statistics — Sac Peak (cont.)
FTP uploads are using a significant amount of available bandwidth. Most of the FTP upload activity is related
to the USAF Solar Mass Ejection Imager (SMEI) experiment.

There were 5,727successful user requests uploading 350 distinct files from 29 distinct hosts. A total of 186.835
Gbytes were uploaded, averaging 2.032 Gbytes per day.

Incoming FTP User Demographics (NSO/SP) Incoming FTP Uploads (NSO/SP)
Demographic Group Requests| Traffic Product Requests| Traffic
U.S. Science (.edu, .mil) 96.1%| 99.9% SMEI Data 95.6%| 99.9%
Other U.S. (.com, .net, misc.) 1.9% 0.0% Workshop Talks 2.5% 0.1%
Foreign 2.0% 0.1% Other Uploads 1.9% 0.0%
B. NSO/Tucson
FTP User Demographics (NSO/Tuc) FTP Logins (NSO/Tuc)
Demographic Group No. of Users| %Total Demographic Group No. of Logins %Total
U.S. Science (.gov, .edu, .mil) 235  32.50% U.S. Science (.gov, .edu, .mil) 24,045 36.50%
U.S. Public (.com, .net, misc.) 171 23.65% U.S. Public (.com, .net, misc.) 4,839 7.35%
Foreign 231 31.95% Foreign 35,911 54.51%
Unresolved 86 11.89% Unresolved 1,084 1.65%
Total Users 723 100% Total Logins 65,879 100%
FTP Products (NSO/Tuc) Gbytes of FTP & WWW Data Downloaded (NSO/Tuc)
Demographic Group No. of Products| %Total Demographic Group Gbytes %Total
U.S. Science (.gov, .edu, .mil) 607,940 93.30% U.S. Science (.gov, .edu, .mil) 519.91 94.9%
U.S. Public (.com, .net, misc.) 4,837  0.74% U.S. Public (.com, .net, misc.) 3.79 0.7%
Foreign 19,721) 3.03% Foreign 1493 2.7%
Unresolved 19,119 2.93% Unresolved 9.14 1.7%
Total Products 651,617 100% Total Gbytes 547.76 100%

Product Distribution by Downloaded Files (NSO/Tuc)

Product Type No. of Files %Total
GONG (Magnetograms, spectra, time
series, frequencies) 580,636 89.7%
SOLIS/VSM 17,648 2.7%
KPVT (magnetograms, synoptic maps,
helium images) 11,610 1.8%)
FTS (Spectral atlases, general archive) 12,705 2.0%
Evans/SP Spectroheliograms (Ha,
Calcium K images) 77 0.01%
Other 24,652 3.81%]
Total Downloaded Files 647,328 100.0%

Product Distribution by Downloaded Gbytes (NSO/Tuc)

Product Type Gbytes %Total
GONG (Magnetograms, spectra, time
series, frequencies) 436.99 93.8%
SOLIS/VSM 14.32 3.1%
KPVT (magnetograms, synoptic maps,
helium images) 10.22 2.2%
FTS (Spectral atlases, general archive) 4.07 0.9%
Evans/SP Spectroheliograms (Ha,
Calcium K images) 0.42 0.09%
Total Downloaded Files 466.02 100.0%

Note: All statistics are for NSO/Tucson archive usage by non-NSO and non-NOAO personnel. The numbers do not include

NSO/Sunspot.
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V. Public and Educational Outreach Activities

NSO public and educational outreach encompasses activities at the Sunspot Astronomy and Visitor Center,
including the Visitor Center’s retail operations, educational exhibits, and NSO/Sac Peak tours; tours of the
NSO/Kitt Peak facilities; Web site outreach, including public information requests; scientific press and media
relations; and staff involvement in programs to enhance science education in grades K-12, as well as higher
education. Highlights for this quarter follow.

A. Educational Outreach

1. Research Experiences for Undergraduates (REU) and Research Experiences for
Teachers (RET)Programs

More than 700 announcements about the NSO 2006 Research Experiences for Undergraduates Program were
sent to US colleges and universities that support astronomy, physics, engineering, mathematics and natural
science undergraduate programs. The list includes colleges from the Historically Black College List generated
by the National Science Foundation and a list of American Indian Science and Engineering Society Affiliates.
An announcement about the NSO 2006 Research Experience for Teachers Program was distributed
electronically via the National Astronomy List Serves, Arizona Physics Teachers List Serves and the Arizona
Science and Math Education Center; announcements were also sent to school districts throughout New
Mexico and in Tucson. The NSO REU/RET programs were also advertised in the winter and fall issues of
Winds of Change, the membership magazine of the American Indian Science and Engineering Society.

2. Other Educational Outreach

At the annual fall meeting of the New Jersey Science Teachers Association (NJSTA) in Somerset, NJ in
October, former NSO RET teacher Linda Stefaniak (Allentown High School, NJ) conducted a workshop on
Research in Active Solar Longitudes/Data and Activities for Solar Learning (RASL/DASL). Approximately
50 teachers participated, 29 of whom were given professional development credit. RASL/DASL CD ROMS,
produced by NSO, were distributed at the workshop. RASL/DASL is an ongoing educational research project
developed and managed by NSO scientific staff.

Initial work concluded on The Goldilocks Star (previously called Other Suns for Other Worlds), an educational
activity supporting ATST. The purpose is to take the natural interest in finding habitable worlds around
other stars and turn this into awareness of the lack of knowledge about our own star. For example, it is
generally assumed that a type G2 star like our own is all that is needed, but we do not know the activity levels
or stability of type G stars, or whether the Sun is exceptionally stable as compared to others. This is an
ambitious project that will also touch on astrobiology, astronomy, and environmental science.

On October 6, Jack Harvey presented a Space Physics seminar on “Chromospheric Magnetism” at the
University of Arizona Department of Planetary Sciences, Lunar and Planetary Laboratory.

Kerri Donaldson Hanna participated in a Project Astro Workshop in October, and participated in a star
party at Ventana Vista Elementary School to point out different stars, planets, and constellations to students
and parents.
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An astronomy class from the Tohono O’odham Community College in Sells (taught by NOAO scientist Katy
Garmany) toured the McMath-Pierce Solar Telescope facility in October. The tour was led NSO’s Claude
Plymate.

In November, Dave Dooling attended the New Mexico Science Teachers Association Conference in Roswell,
where NSO materials were exhibited.

B. Public Outreach

1. Sunspot Visitor Center

Sunspot Astronomy & Visitor Center
Summary of Visitors and Tours
(3 Months Ending 12/31/05)
Group/Program No. of Visitors

General Public Tours
(Visits to Center and

Self-Guided Tours) 2.765
Guided Public Tours:

- School Groups K-12 59

- Special Tours 81
Total Visitors 2,905

The new 6 x 8-foot graphic depicting the planets to scale was refined. The graphic presents images of the
planets at the same scale as the planned solar system model that will extend from Sunspot to Cloudcroft and
Alamogordo. Comments from Dr. Nancy Chanover of NMSU were incorporated.

2. Other Public Outreach, Including Media and Public Information

In October, John Leibacher gave a 45-minute talk ("conference" in French) as part of the "Fete de la Science"
at the Universite' Paris-Sud, Orsay, entitled "Voyage au Coeur du Soleil.” He was also interviewed in
October by a reporter from the German science magazine Geo on solar physics in general.

Dave Dooling set up an exhibit at the Enchanted Skies Star Party in Socorro in October and gave a lecture on
ATST. During this quarter he also worked with other EPO officers to initiate formation of an EPO

Committee with the Solar Physics Division of the American Astronomical Society.

Thomas Rimmele presented a program in November on the NSO and the ATST Project to a group of
students attending the German School in Alamogordo.

Frank Hill presented a public lecture on helioseismology to the Tucson Amateur Astronomers Association
on December 3. Approximately 125 people were in the audience.

The British Broadcasting Corporation (BBC) spent a day filming a documentary at Sac Peak this quarter.

6 NSO Quarterly Report — 1st Quarter FY 2006



There were two press releases in early October: one on the ultrasharp images of a sunspot produced by the
adaptive optics system at the Dunn Solar Telescope, and another about Richard B. Dunn, who passed away
on 28 September. A seasonal press release on aircraft transits of the Sun was also produced. Current and
archived NSO press releases are available at http://www.nso.edu/press/.

The third issue of the ATST Quarterly Newsletter was published in November.

V. Risk Management and Safety Report

Risk Management services at NSO/Kitt Peak and Tucson are shared with NOAO. See also the “Tucson and
Kitt Peak Site Safety Report” section of the NOAO October — December 2006 Quarterly Report for additional
details on risk management activities.

A. OSHA Recordable Occupational Injuries, Illinesses, and Other Incidents

e NSO had no injuries reported this quarter.

B. Safety and Health

e Chuck Gessner met with the NSO ATST team on October 3 to develop a strategy for the safety
requirements of the project. A draft safety and health table of contents, contractor quality management
plan, and an environmental management plan were prepared and presented to the team. Work
progresses with the NSO’s ATST “Contractor Safety Plan,” “Conditions for Working at the Site,”,and
“Contractor Pre-Bid Qualifications Form;” drafts are scheduled for submission to the project team in
early 2006.

e 53 more chapters of the new NOAO and NSO Risk Management Manual have been proofed and edited.

e A risk management presentation was made at the October 10, 2005 Kitt Peak Tenants meeting, which
included NSO staff.

e A draft policy has been written for handling hazardous materials for observers using the NSO’s Kitt Peak
FTS lab. The policy is scheduled to be finalized in early 2006.

e Suggested first aid and medical supply items for the various GONG facilities were provided for GONG
staff.
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APPENDIX
National Solar Observatory
01 October - 31 December 2005

October - December 2005: During this period, 23 observing programs, three of which were thesis programs involving four
graduate students, were carried out at the National Solar Observatory. Graduate and undergraduate students are indicated by
(T) for thesis students, (G) for non-thesis graduate students, (UT) for undergraduate thesis students, and (U) for undergraduate
students. (TLRBSE) identifies middle and high school teachers who are Teacher Leaders in Research Based Science Education
program participants, and (RET) identifies Research Experience for Teachers program participants.

Nights Days Hours
1858 0.0 10.0 296.0
William Livingston National Solar Observatory
Cycle Variability of the Solar Spectrum
McMP  Main spectrograph
2127 0.0 14.6 66.0
Richard Altrock USAF Research Laboratory
Three-Line Coronal Photometer
Evans Facility Sac Peak
2128 0.0 13.7 58.0
Simon Worden University of Arizona
Keil National Solar Observatory
Ca K Solar Rotation
Evans Facility Sac Peak
2155n 12.0 0.0 38.0
Donald Jennings NASA/Goddard Space Flight Center
Sada Consultoria Astronomica de Monterrey
McCabe NASA Goddard Space Flight Center
Moran NASA/Goddard Space Flight Center
Paulson NASA/Goddard Space Flight Center
Observations of the 12.3-um Mgl Line in the Sun
McMP  Main spectrograph
2193 0.0 14 10.0
Richard Altrock USAF Research Laboratory
Elrod National Solar Observatory

Calibration of Coronal Photometer

Evans Facility Sac Peak



Nights Days Hours

2282 0.0 12.0 80.0
Donald Jennings NASA/Goddard Space Flight Center

McCabe NASA Goddard Space Flight Center

Sada Universidad de Monterrey

Bovle Dickinson College

Spirock Big Bear Solar Observatory

Zeeman Splitting in OH at 12 Microns
McMP  Main spectrograph

2366 0.0 5.0 23.0
Drake Deming NASA/Goddard Space Flight Center
Plymate National Solar Observatory

The Apparent Velocity of Integrated Sunlight

McMP  FTS/Mc-P

2367 0.0 9.0 216.0
Andrew Potter National Solar Observatory

Plymate National Solar Observatory

Killen University of Maryland

Adaptive Optics for Planetary Observations at the McMath-Pierce Telescope

McMP  Main spectrograph

2375 0.0 4.0 37.0
Constance Walker National Optical Astronomy Observatory
Walker University of Arizona, Steward Observatory

Understanding the Morphology of Active Regions: Using Zeeman-Split IR Lines to Determine Magnetic Field Strengths of
Sunspots

McMP  Main spectrograph

2438 0.0 12.0 92.0
Guido Sonnabend University of Cologne, Physikalisches Institut

Sornig (T) University of Coloane, Physikalisches Institut

Kroetz (T) University of Cologne, Physikalisches Institut

Schieder University of Cologne/KOSMA

Determination of Mars Mesospheric Zonal Wind from High Spectral Resolution Observations of CO2

McMP  Main spectrograph



Nights Days Hours

2438n 12.0 0.0 107.0
Guido Sonnabend University of Cologne, Physikalisches Institut

Sornig (T) University of Cologne, Physikalisches Institut

Kroetz (T) University of Cologne, Physikalisches Institut

Schieder University of Cologne/KOSMA

Determination of Mars Mesospheric Zonal Wind from High Spectral Resolution Observations of CO2

McMP  Main spectrograph

2439 0.0 5.0 8.0
James LoPresto Edinboro University of Pennsylvania
Plymate National Solar Observatory

Polar Solar Vortex

McMP  FTS/Mc-P

2440 0.0 5.0 56.0
T. Alan Clark University of Calgary
Bergman University of Calgary

Infrared Metal and Molecular Line Studies of Active and Quiet Sun

McMP  Main spectrograph

2441 0.0 5.0 46.0
Matthew Penn National Solar Observatory

NSO Array Camera (NAC) Engineering
McMP  Main spectrograph

2454 0.0 10.0 80.0
Phillip Judoe High Altitude Observatory, NCAR
Casini High Altitude Observatory, NCAR
Burkepile High Altitude Observatory, NCAR
Tomczyk High Altitude Observatory, NCAR

Coronal Multi-Channel Polarimeter (CoMp)

Dunn Solar Telescope/SP  Sac Peak

2468 0.0 9.5 27.0
Friedrich Woeger (T) Kiepenheuer Institut fuer Sonnenphysik
Rimmele National Solar Observatory

Connection between Fine Structure of the Photosphere and Chromosphere

Dunn Solar Telescope/SP  Sac Peak



Nights Days Hours
2469 0.0 14.3 143.0
Joe Elrod National Solar Observatory
Bradford National Solar Observatory
Gilliam National Solar Observatory
Heawer National Solar Observatory
Spence National Solar Observatory
Dunn Solar Telescope Maintenance
Dunn Solar Telescope/SP  Sac Peak
2470 0.0 14.7 117.0
Thomas Rimmele National Solar Observatory
Richards National Solar Observatory
Roche University of Alambama, Huntsville
Heawer National Solar Observatory
Multi=Conjugate Adaptive Optics
Dunn Solar Telescope/SP  Sac Peak
2471 0.0 10.0 63.0
Juan Fontenla University of Colorado, LASP
Balasubramaniam National Solar Observatory
Harder University of Colorado, LASP
Photospheric Models and Abundances in Various Solar Features
Dunn Solar Telescope/SP  Sac Peak
2474 0.0 10.1 38.0
Han Uitenbroek National Solar Observatory
Tritschler National Solar Observatory
Imaging Spectroscopy of the Ca Il K and 854.2 nm Lines
Dunn Solar Telescope/SP  Sac Peak
2475 0.0 11.9 76.0

Haoshenag Lin
Sankarasubramanian

Infrared Study of Sunspots and Quiet Sun Magnetic Fields

University of Hawaii, IFA
National Solar Observatory

Dunn Solar Telescope/SP  Sac Peak



Nights Days Hours
2476 0.0 10.0 28.0
Kasiviwanathan National Solar Observatory
Balasubramaniam National Solar Observatory
Reardon INAF - Arcetri Astrophysical Observatory
Spectroscopy and Imaging of Filaments
Dunn Solar Telescope/SP  Sac Peak
2477 0.0 10.5 41.0
Lokesh Bharti (T) ML Sukhadia University, Dept. of Physics (India)
Rimmele National Solar Observatory
Sankarasubramanian National Solar Observatory

High Spatial and Temporal Resolution Vector Field Measurement of Flux Emergence Using the Diffraction-Limited Spectro-

Polarimeter

Dunn Solar Telescope/SP  Sac Peak



