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    MISSION 

The mission of the National Solar Observatory (NSO) is to provide leadership 
and excellence in solar physics and related space, geophysical, and astrophysical 
science research and education by providing access to unique and 
complementary research facilities as well as innovative programs in research 
and education and to broaden participation in science. 

NSO accomplishes this mission by:

!

         RESEARCH OBJECTIVES 

o Understand the mechanisms generating solar cycles

o Understand the coupling between the interior and surface – 

o Understand the coupling of the surface and the envelope: transient events

o Explore the unknown
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http://users.telenet.be/j.janssens/Spotless/Spotless.html


Figure 2.2-2.

Figure 2.2-1.



 

Figure 2.3-1.



Figure 2.4

http://gong.nso.edu/-data/farside/


Figure 2.5.
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Figure 2.6.
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Figure 2.7.
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Figure 2.9.

       Figure 2.10.
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3.1.1  NSO Staff 

 
3.1.2  Air Force Research Laboratory Staff at Sunspot 



3.1.3  Postdoctoral Fellows 

3.1.4  Thesis Students  

3.1.5  Active Emeritus Staff (not in residence at Sunspot) 

3.2.1  NSO Staff 

3.2.2  Postdoctoral Fellows 



 
3.2.3  Thesis Students 

3.2.4  Grant-Supported Scientific Staff 

3.2.5  Active Emeritus Staff in Tucson 
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4.1.1  Adaptive Optics and Wavefront Sensing 



4.1.2  Diffraction-Limited Spectro-Polarimeter (DLSP) 

4.1.3  Facility Infrared Spectropolarimeter (FIRS) 

4.1.4  Spectro-Polarimeter for Infrared and Optical Regions (SPINOR) 



4.1.5  Interferometric BIdimensional Spectrometer (IBIS)  

4.1.6  Replacements and Upgrades 

Critical Hardware 

 
Storage Area Network (SAN) Upgrade 

4.1.7  Current and Future Use of the DST 



4.2.1  NSO Array Camera (NAC) 



4.2.2  Integral Field Unit (IFU) 





4.4.1  Summary of the Status of SOLIS and Data Products 

Vector Spectromagnetograph (VSM

http://solis.nso.edu/


Integrated Sunlight Spectrometer (ISS).

Full-Disk Patrol (FDP

4.4.3  SOLIS Instrument Upgrades and Hardware Replacement 

http://solis.nso.edu/




Key:  DST = Dunn Solar Telescope             ESF = Evans Solar Facility            GONG = Global Oscillation Network Group 
                                                   HT = Hilltop Telescope                   KPST = Kitt Peak SOLIS Tower     
                      McMP = McMath-Pierce Solar Telescope                   McMPE =  McMath-Pierce East Auxiliary Telescope
Instrument Telescope Comments/Description 

High-Order Adaptive Optics DST 60 - 70-mode correction 
Interferometric Bidimensional Spectrometer 
(IBIS) 

DST Spectroscopy – Polarimetry, 20 mA resolution,  
617 nm – 854 nm 

Diffraction-Limited Spectro-Polarimeter DST 6302 Å polarimetry, 0.1 arcsec and 0.25 arcsec/pixel 
Universal Birefringent Filter (UBF) DST Tunable narrow-band filter, R < 40,000,  4200 - 7000 Å 
Horizontal Spectrograph DST R < 500,000,  300 nm - 2.5 m 
Universal Spectrograph ESF Broad-spectrum, low-order spectrograph, flare studies 
Littrow Spectrograph ESF R < 1,000,000,  300 nm - 2.5 m 
Various CCD Cameras DST 380 - 1600 nm; Formats:  256  256 to 2K  2K 
Correlation Tracker DST Tip/tilt correction 
40-cm Coronagraph ESF 300 nm – 2.5 m 
Coronal Photometer ESF Coronal lines: 5303 Å, 5694 Å, 6374 Å 

Horizontal Spectrograph DST High-resolution 1- 2.5 m spectroscopy/polarimetry,  
R < 300,000 

Littrow Spectrograph ESF Corona and disk, 1 - 2.5 m spectroscopy/polarimetry 

SOLIS Vector Spectromagnetograph 

 
 

KPST 

 
 

1083 nm: Stokes I, 2048  1.0 arcsec,  0.35-sec cadence 
630.2 nm: I, Q, U, V, 2048  1.0 arcsec, 0.7-sec cadence  
630.2 nm: I & V, 2048  1.0 arcsec, 0.35-sec cadence 
854.2 nm: I & V, 2048  1.0 arcsec, 1.2-sec cadence 

 SOLIS Integrated Sunlight Spectrometer KPST 380 – 1083 nm, R= 30,000 or 300,000 

Vertical Spectrograph  McMP 0.32 - 12 m, R < 106 

1-m Fourier Transform Spectrometer (FTS) 
 

McMP 2200 Å to 18 m, R < 600,000 
NSO Array Camera (NAC) McMP 1 - 5 m, 1024  1024, direct imaging, and full Stokes polarimetry 

from 1- 2.2 m 
CCD Cameras McMP 380 - 1083 nm, up to 1024  1024 pixels 
IR Adaptive Optics   McMP 1 – 12 m 
Stellar Spectrograph McMP 380 – 1083 nm, R < 105 
Image Stabilizer McMP Solar, planetary or stellar use to 7th magnitude for use with the 

vertical or stellar spectrograph 
 Wide-Field Imager McME Astrometry/Photometry, 6 arcmin field 

Helioseismometer & Magnetograph California, Hawai i, 
Australia, India, 
Spain, Chile 

2.8-cm aperture; imaging Fourier tachometer of  

676.8 nm Ni I line; 2.5 arcsec pixels; 1-min. cadence. 
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5.1.1  ATST Science Working Group (SWG) 

!

http://atst.nso.edu/
http://atst.nso.edu/swg-/members.html


5.1.2  ATST Project Organization 

5.1.3 Construction Phase Proposal Review 



5.1.4  Proposed Site and Permitting 

5.1.4.1  Site Selection 

5.1.4.2  Site Permitting 

http://atst.nso.edu/site/reports_final.html


!

5.1.5  Project Progress 

 5.1.5.1  Support Facilities 



5.1.5.2  Optical Design 

5.1.5.3  Telescope Mount Assembly 

5.1.5.4  Enclosure 



5.1.5.5  Wavefront Correction (WFC) 



5.1.5.6  Software 

5.1.6  Plans 

5.1.6.1  Project Planning 

 

Figure 5.1-1.



5.1.6.2  Construction Phase 

5.1.6.3  Funding 



2010 2011 2012 2013 2014 2015 2016 2017 2018
Cum Commitment Profile 87,054$  155,811$   196,546$   222,577$   239,907$   259,034$   277,129$   293,516$   297,928$  
Cum Spend Profile 28,408$  80,905$    135,843$   181,953$   226,549$   256,134$   276,884$   293,516$   297,928$  
Cum Commitment  Contingency Profile 23,880$  37,782$    43,947$    47,442$    49,340$    51,488$    56,748$    61,853$    62,339$    
Cum Spend Contingency Profile 8,196$    18,613$    29,510$    38,486$    46,827$    51,414$    56,748$    61,853$    62,339$    

                                   Figure 5.1-2  

 

5.1.6.4  Budget for Design and Development (D&D) Phase Completion  



5.2.1  Structure of a SOLIS VSM Network 



http://vso.nso.edu/
http://www.nso.edu/general/docs/
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http://www.aps.org/programs/women/-workshops/gender-equity/upload/genderequity.pdf
http://www.aps.org/programs/women/-workshops/gender-equity/upload/genderequity.pdf
http://www.sallyridescience.com/




 

http://eo.nso.edu/dasl/Lessons/standards.htm#2061
http://eo.nso.edu/dasl/Lessons/standards.htm#nses
http://eo.nso.edu/dasl/Lessons/standards.htm#inquiry


http://eo.nso.edu/
http://nsosp.nso.edu/data/latest_solar_images.html
http://solis.nso.edu/
http://gong.nso.edu/
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7.1.1  Director’s Office 

 
7.1.2  NSO/Sacramento Peak 



7.1.3  NSO Tucson and NSO GONG 

7.1.4  NSO ATST 

7.1.5  Organizational Chart 

!



 
7.2.1  Headquarters (HQ) Solicitation 



7.2.2  Estimated Costs 

Relocation Costs 

Closure Costs 



7.3.1  Total Budget 

 



Proposal Title Source Term PI Program FY 2010 Total Grant 

Proposal to NSF International 
Research Experiences for Students 

NSF/IRES 2010-2012 Hill/Jain GONG 50,000 150,000 

A Next Generation Model of the 
Corona and Solar Wind 

NASA sub-award 
via SAIC 

2007-2011 Harvey SOLIS 16,000 64,000 

3D Magnetic Fields: The Dynamic 
Scaffold of the Solar Atmosphere 

NASA SR&T LWS 2008-2010 Harvey/Norton SOLIS 132,355 421,307 

Incorporation of a Generalized Data 
Assimilation Module within a Global 
Photospheric Flux Transport Model 
 

AFOSR 2008-2010 Harvey/Henney SOLIS 17,500 52,500 

Data Services Upgrade for 
SOLIS/VSM Stokes Profile Data 

NASA ROSES 2010 Harvey/Henney SOLIS 48,761 48,761 

A Study of Seismic Signatures of 
Active Regions in Farside Imaging 
for Applications to Space-Weather 

NASA LWS TR&T 2008-2010 Hill GONG 121,834 247,327 

Helioseismic Studies with MDI NASA GIP 2007-2010 Hill GONG 266,677 791,642 

Observing Support at the McMath-
Pierce Solar Telescope 

NASA 2007-2011 Giampapa McMP 
Observing 

24,800 49,300 
 

Solar Magnetic Fields during a Deep 
Minimum of Solar Cycle 

NASA 
Solar/Heliospheric 
SR&T 

2009-2011 Pevtsov  184,596 374,101 

Hinode Support (Sac Peak collabo- 
ration w/ Lockheed) 

NASA sub-award 
via Lockheed 

2008-2010 Rimmele Hinode Support 113,333 340,000 

A Facility for High-Resolution Spec-
troscopy: Lboaratory and Ground-
based Observations in Support of 
Upper Atmospheric Research 
 

NASA UARP 2009-2012 Giampapa McMath-Pierce 
FTS 

115,000 355,454 

Adding H  to the GONG Instru-
ments as a Backup System  for the 
AF Weather Agency’s O-SPAN 
Space Weather Network 

AFOSR 2009-2010 Hill GONG 650,000 650,000 

Development of the Virtual Solar 
Observatory (VSO) 

NASA 2010 Hill VSO 254,801 254,801 

Support for the 

 

AFOSR 2008-2011 Radick/Keil ISOON 69,000 69,000 

 TOTAL 2,064,657 3,868,193 
 
 
 
 



S Y NOP T IC S  
Expenses 

Revenue 

 

 

                  Figure 7.3-1.  
    



           Figure 7.3-2.

 
7.3.2  Work Package Break Out  

 
7.3.2.1  Director’s Office 
 

 



7.3.2.2  Tucson Programs 

 



 





 





7.5.1  ARRA Infrastructure Support 

Item Cost Description Status 
DST Deformable Mirror Replacement $180,000 Replace old AO mirror. Ordered 
Sac Peak Road Maintenance $200,000 Maintenance/Safety. Will bid in spring 2010 
SOLIS Tower Clamshell Hydraulic Rams $80,000 Replace failing hydraulic system. Bids received. Vendor 

contract being negotiated.  
MCMP  Telescope Control System $75,000 Upgrade to modern control system. Quotes being obtained. 
McMath-Pierce Glycol Inspection/Maintenance $30,000 Safety – Replace corroded pipes. Bids received. Inspection 

scheduled for early Jan. 2010. 
GONG Network Site Workstations $81,000 Replace site workstations 

purchased in 1999. 
All hardware ordered. 

Synoptic Data Processing $68,000 Increase capacity of data manage-
ment and archive to handle SOLIS 
and real-time GONG data. 

Most of hardware ordered. 

DST Basic Infrastructure Needs $225,000 Upgrade/replace old equipment; 
improve safety. 

Work in progress 

McMP CCD Camera $35,000 Upgrade to modern CCD. In progress 
McMP Enclosure Clean and Paint Interior $60,000 Maintenance; decrease dust. Will bid in spring 2010 
NSO/SP Workstation Upgrade $62,000 Allow rapid reduction of large data 

sets and modeling. 
Purchase orders in 
preparation. 

NSO/SP Local Area Network $170,000 Upgrade LAN to handle increased 
data processing 

Purchase orders in 
preparation. 

NSO/SP Server Upgrades $50,000 Replace obsolete equipment to 
handle increased data flow. 

Purchase orders in 
preparation. 

GONG Real-Time Data Transfer $84,000 Real-time transfer of full 
resolution GONG data. 

Purchase orders in 
preparation. 

Total ARRA Funds $1,400,000   

7.5.2  Infrastructure Improvements Completed with FY 2009 Base Funding 

NSO/Tucson 



NSO/SP 

7.5.3  FY 2010 Plans for Base Funding 
NSO/Tucson 

                    

                    
                    

NSO/SP 



7.5.4  Unfunded Infrastructure Improvement Requests 

 Item Cost  Notes 
NSO/Sac Peak 
 DST Turret Repair 75 Replace obsolete controls and hardware 
 Zygo Interferometer 75 Optical testing 
 Computer Numerical Controlled (CNC) Lathe 50 Instrument development for SP and ATST 
 DST Data Acquisition System 50 Continue upgrade to handle larger, faster CCDs 
 Loader 85 Snow removal and maintenance 
 Main Lab Boiler Lines and Radiators 50 Replace obsolete heating system, reduce cost 
 Apartment Building Boiler Lines and Water Lines 50 Replace obsolete heating and water lines, reduce cost  
 Vehicle Replacement 25 Replace older vehicle 
 Dump Truck/Snow Plow 65 Replace old truck 
 Redwood Building Painting 35 Contract to paint redwood buildings 
 Total NSO/SP      560  
    
NSO/Tucson 
 SOLIS Data Acquisition System Upgrade 11 Reduce operational cost 
 GONG Photocopier 5 Replace obsolete copier 
 GONG Farm Air Conditioner 8 Replace obsolete unit 
 McMP Mirror Refigure 60 Improve imaging 
 McMP Optical Tunnel Chiller Compressor 40 Improve internal seeing 
 FTS Refurbishment 132 Decrease maintenance 
 Total NSO/T        256  

NSO/SP 
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**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 
different sites/bases/centers are separately listed in the data base. 
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  *Includes observing programs conducted by NSO/NOAO staff scientists. 

 

 

 
 
 
 
 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                               

US Non-US Total % Total

 

NSO/NOAO 
Staff

US Non-US Total % Total
PhDs 35 24 59 74% 12
Graduate Students 4 12 16 20% 0
Undergraduate Students 1 0 1 1% 0
Other 2 2 4 5% 16
Total Users 42 38 80 100% 28

Visitors



  

 

 
FY 2009 USER STATISTICS – TELESCOPE USAGE AND PERFORMANCE DATA 

 
In the fiscal year ending 30 September 2009, 41.5% of the total available telescope hours at NSO/Sacramento 
Peak and NSO/Kitt Peak went to the observing programs of visiting principal investigators; 21.6% were devoted 
to those of NSO scientists.  Scheduled maintenance (including instrument tests, engineering, and equipment 
changes) accounted for 3.0% of total allotted telescope hours. 
 
Total “downtime” (hours lost to weather and equipment problems) for NSO telescopes was 33.8%.  Almost all 
of these lost observing hours were due to bad weather (27.4%), with 6.5% lost to equipment problems. 
!

 
 
 
 
 
 
 
 
 
 
 
 
 
  

      % Hrs. Lost To:

Dunn Solar Telescope/SP 3,620.0 34.2% 18.8% 33.2% 3.4% 10.4%
McMath-Pierce* 4,315.0 30.9% 44.8% 18.2% 6.1% 0.0%

KP SOLIS Towera,b 2,910.0 61.1% 2.4% 29.5% 7.0% 0.0%
FTS Lab* 507.0 70.2% 0.0% 3.0% 26.8% 0.0%
Evans Solar Facility 1,060.0 42.1% 0.0% 50.6% 7.4% 0.0%
Hilltop Dome 0.0 0.0% 0.0% 0.0% 0.0% 0.0%

% Hours Used By: %  Hours Lost To:

 
 

a

b

*

 

 



   NSO FY 2009 Annual Progress Report & FY 2010 Program Plan – APPENDIX A. Observing & User Statistics 

 

GB
yt

es
 

U.S. Science (.gov, .edu, .mil)
Other U.S. (.com, .net, misc.)
Foreign
Unresolved

 
 

FY 2009 USER STATISTICS – ARCHIVES & DATA BASES 
 

All statistics exclude the use of NSO archives and data bases from within the NSO Local Area Network in Tucson 
and at Sac Peak, and from NOAO as a whole. 
 

DATA (Gbytes) DOWNLOADED FROM NSO FTP & WWW SITES 

Domain Gbytes
U.S. Science (.gov, .edu, .mil ) 2,526.98
Other U.S. (.com, .net, misc. ) 790.58
Foreign 416.62
Unresolved 81.79
TOTAL 3,816.0

Site Product Type Gbytes %
T GONG Helioseismology 2,243.41 60.4%
T GONG (Magnetograms, spectra, time series, frequencies) 280.45 7.5%

SP Realtime Images and Movies (OSPAN, Other) 408.71 11.0%
SP SMEI Experiment & Data Pages 222.93 6.0%

SP & T Other 163.75 4.4%
T SOLIS/VSM 146.05 3.9%

SP General Information 60.27 1.6%
T KPVT (magnetograms, synoptic maps, helium images) 59.19 1.6%

SP Staff Pages 52.84 1.4%
SP Press Releases 32.20 0.9%
SP Adaptive Optics Pages 9.08 0.2%
SP Corona Maps & Other Images 8.26 0.2%
SP Telescope Home Pages 8.26 0.2%
SP Icon & Background Images 6.61 0.2%
SP OSPAN Project Pages 4.95 0.1%
T FTS (Spectral atlases, general archive) 4.66 0.1%

SP Public Relations 4.13 0.1%
T Evans/SP Spectroheliograms (Hα, Calcium K images) 0.01 0.0%

TOTAL 3,715.76 100.0%
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Telescope/Instrument/Project Collaborators 



  

Partner Program 
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APPENDIX F:  NSO FY 2010 STAFFING SUMMARY 
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2.00 32.00 5.33 25.00 20.25 10.17 94.75

/8,!9::;*&$0,!"#$%"$,!&-..
/8,!9::;*&$0,3$"4%#"-5,!&-..
<&4$*,=!8,>*;?$"&',@/<A,83!+BC(6D
E*-09-&$,!&90$%&'
=/!/,!9::;*&$0,!"#$%"$,!&-..
=/!/,!9::;*&,(%)#%$$*#%),!&-..
=/!/,!9::;*&$0,3$"4%#"-5,!&-..
(1$*#&9',!"#$%"$,!&-..
F#'#&#%),!"#$%&#'&'

0.00 7.50 8.45 0.00 3.75 0.00 19.70
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http://gong.nso.edu/-data/farside/).
http://gong.nso.edu/-data/farside/).














http://ihy2007.org/WHI/
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