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• Operates network of telescopes that collect 
continuous observations of the whole Sun. 

• Probe solar interior   è stellar convection
• Monitor and predict our space environment

This composite image shows some of the NISP scientific goals and products 
provided to the solar physics community. The grey-scale portion is taken 
from a SOLIS/VSM line-of-sight magnetogram of the Sun’s chromosphere 
(positive/white and negative/black polarity) showing canopies around 
active regions and a highly inclined magnetic field near the limb. The 
red (northward) and blue (southward) sections depict the deep north-
south meridional flow inside the Sun’s convection zone obtained from 
time-distance helioseismology using GONG data. The orange-colored 
prominences on the limb are taken from a GONG H-α image.

The NSO Integrated Synoptic Program, comprising GONG and 
SOLIS instruments, provides long-term synoptic observations of the 
Sun to nationalv and international solar and solar-terrestial physics 
communities in support of scientific research and operational 
forecast applications in the framework of space weather.

NSO 

This image shows the magnetic field lines in the solar corona extrapolated 
from the surface magnetic field obtained by GONG, shown in grey scale. 
Red and green field lines are open to interplanetary space and show fields 
emerging from coronal holes with either positive (green) or negative 
(red) polarity. Blue field lines connect two points on the solar surface to 
separate regions of open and closed magnetic flux and show the global 
magnetic field topology. Yellow field lines connect active regions.

Synoptic maps are created by combining full-disk magnetograms obtained 
during a solar rotation period of approximately 27 days into a map of the 
solar magnetic field. These maps are used for a number of research purposes, 
as well as space weather forecast systems such as the ADAPT system 
developed by the Air Force Research Laboratory. In order to set a useful 
range of conditions, forecasts need to have estimates of the uncertainties in 
the measurements due to observation errors and the evolution of magnetic 
fields on the Sun. The top image shows a synoptic map obtained from SOLIS/
VSM data, while the lower image shows the uncertainties computed from 
variations in the distribution of the magnetic field. 

Extrapolated Coronal Magnetic Field

Synoptic Map and Uncertainties

Partial list of NISP data products available to the community

• GONG:
 ° Helioseismic global frequencies on a 36-day cadence.
 ° Helioseismic far-side maps every 12 hours.   
 ° Daily and Carrington maps of subsurface horizontal flow,    
  divergence and vorticity.
 ° Full-disk 1K × 1K Line-of-Sight (LOS) magnetograms and   
  Dopplergrams every minute.
 ° Near real time full-disk 1K × 1K LOS magnetograms and   
  continuum images every 10 minutes.
 ° Near real time full-disk 2K × 2K H-α core intensity images   
  every 20 seconds.
 ° LOS magnetic field synoptic maps every hour.

• SOLIS:
 ° Full-disk 2K × 2K LOS photospheric magnetic field maps once  
  per day.
 ° Full-disk 2K × 2K Vector  photospheric magnetic field maps   
  once per day.
 ° Full-disk 2K × 2K LOS chromospheric magnetic field maps once  
  per day.
 ° High-resolution LOS chromospheric and photospheric   
  magnetic field synoptic maps and associated uncertainties   
  once per day.
 ° Full-disk 2K × 2K line core and line wing intensity images in   
  H-α and He 10830 as frequently as every 10 seconds.
 ° Integrated light Sun-as-a-star spectra in CN 388.4, Ca II K   
  393.4, Ca II H 396.8, C I 538.0, Mn I 539.4, H-α 656.3 and Ca II   
  854.2 twice per day.

• Coming soon:
 ° Full-disk 2K × 2K Vector chromospheric magnetic field maps once  
  per day.
 ° Vector photospheric magnetic field synoptic maps once per day.
 ° Full-disk 2K × 2K line core and line wing intensity images in four  
  additional wavelengths throughout the day.

Web site: nisp.nso.edu/

For more information, contact:
Program Director Frank Hill fhill@nso.edu
Program Scientist (Interior) Kiran Jain kjain@nso.edu
Program Scientist (Atmosphere) Alexei Pevtsov apevtsov@nso.edu
Instrument Scientist Jack Harvey jharvey@nso.edu
Program Manager Kim Streander kstreander@nso.edu
Data Center Manager Andy Marble amarble@nso.edu

Collaborating Institutions: 
Big Bear Solar Observatory  |  Cerro Tololo Interamerican Observatory
High Altitude Observatory  |  Instituto de Astrofisica de Canarias
Learmonth Solar Observatory  |  National Aeronautic & Space Administration
National Oceanic & Atmospheric Administration Space Weather Prediction Center
Udaipur Solar Observatory  |  US Air Force 557th Weather Wing
US Air Force Research Laboratory

NISP is funded by the National Science Foundation (NSF) 
through the National Solar Observatory (NSO), which is oper-
ated under a cooperative agreement between the Association 
of Universities for Research in Astronomy, Inc. (AURA) and NSF.

40 years

NSO Integrated Synoptic Program



On Haleakala, Maui
4-meter aperture
12 kW heat load
25 km spatial resolution
1 second temporal resolution
<10-4  spectropolarimetry

First solar light
November 2019
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• Analysis of dynamic motions in chromosphere (Reardon)
• Absolute wavelength calibration tools (Pillet / Reardon)  
• Solar-cycle changes in temperature of solar atmosphere (Milic)
• Comparison of synthetic and observed hi-res spectral profiles to 

determine contribution to solar irradiance variations (Criscuoli)
• Unraveling the Dynamics of the Solar Interior (Tripathy)
• Development of Python tools for big data manipulation and 

visualization (various)
• And more!

Research Opportunities
20 Scientists located in Boulder and Maui

Contact: kreardon@nso.edu
Research Background and Interests

Paid, independent study, honors thesis?
Programming languages (IDL? Python?)

http://nso.edu


There is a general consensus that 
irradiance variability is 
(predominantly) caused by 
changes of surface magnetism

– but on what spatial scales? 
Mentor: Serena Cricuoli
scriscuo@nso.edu



A long-term study of 
the solar atmospheric 
structure
Mentor: Ivan Milic
Ivan.Milic@colorado.edu

Goal: Perform detailed 
spectropolarimetric
inference and analyze 
the differences in the 
quiet Sun atmosphere 
between solar maximum 
and minimum. 



Unraveling the Dynamics of the Solar Interior
Mentor: S.C. Tripathy

stripathy@nso.edu

The goal of helioseismology is to provide accurate information about the 
Sun's interior dynamics and structure from observations of the 
acoustic/sound waves at the solar surface. The major physical quantities 
of interest are the internal rotation, magnetic field, subsurface flows and 
structure. It is believed that the knowledge about the subsurface 
structure is important to constrain the sunspot models and dynamo 
process in the interior since currently this is the only way to look inside the 
Sun. However,  inferring information about the interior magnetic field and 
associated structure is complicated since the signals that are used to 
infer these properties are presumably contaminated by the magnetic 
field. In this context, our goal is to understand the interaction between 
the observed acoustic waves and the magnetic field using both 
numerical simulations and observational data. This will also help us to 
understand the origin of Sun's activity cycle.


