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GONG: The Global Oscillation 
Network Group 

• Operating since 1995 
• Original goal: helioseismology, now also space weather 
• Two instruments:  

– Michelson Interferometer 
• helioseismology Doppler velocity, intensity and LOS magnetic field  
• 1k x 1k full-disk images in Ni I 676.8 nm 
• 60-sec cadence 

– Hα  filter system 
• H-α intensity 
• 2k x 2k full-disk images 
• 60-sec cadence at a given site, 20-sec cadence from network 



Calibration unit 

Turret Interference 
Filter and 
Michelson 
Interferometer 

Camera, wave plate and rotator 





NSO/GONG Udaipur Hα Intensity 

2012/02/14 The above images are returned in near-real time and are available on the Internet 

Basic Data from GONG 

Dopplergrams for helioseismology. Left – full velocity field.  Right – oscillatory 
velocity field 

http://gong.noao.edu/ 



Synoptic Optical Long-term 
Investigations of the Sun (SOLIS) 

ISS 

FDP 
VSM 

SOLIS is composed of a single equatorial mount 
carrying three instruments:  
 
•the 50 cm Vector Spectromagnetograph (VSM),  
Fe I 6301-02, Ca II 8542, He I 10830 
•the 14 cm Full-Disk Patrol (FDP), and  
•the 8 mm Integrated Sunlight Spectrometer (ISS).  
•In operation since 2003 (2006-2014 at Kitt Peak), 
in July 2014 moved to Tucson to prepare for 
relocation and upgrades 



http://solis.nso.edu 

http://solis.nso.edu/




Area Scans 
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SOLIS/VSM 
The Vector Spectromagnetograph (VSM) is designed to obtain high- 
quality magnetic field observations in the photosphere and the 
chromosphere. 
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Fe I 630.1 – 630.2 nm 



SOLIS/VSM 
The Vector Spectromagnetograph (VSM) is designed to obtain high- 
quality magnetic field observations in the photosphere and the 
chromosphere. 
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Data are inverted using VFISV (Very Fast Inversion, 
ME) code (Borrero et al 2009) similar to SDO/HMI. 
LOS mags – Center-of-Gravity method. 



Magnetic fields everywhere! 

http://solis.nso.edu/0/index.html 

http://solis.nso.edu/0/index.html


Photosphere 



Chromosphere 



Details,  details… 
• Curved slit; 2-camera system 

Marble, A.R., Callahan, L., Pevtsov, A.A.: 2013, Camera Gap Removal in SOLIS/VSM 
Images, Technical Report No. NSO/NISP-2013-003 



more details… 



And even more details… 



VSM vs. HMI 

Pietarila et al (2012) 

MDI HMI 

SOLIS/VSM 



Instrumental Polarization in GONG 

GONG Mag. 

SOLIS/VSM Mag. 

GONG Mag. – 
Instr. 
Polarization 

Instrumental 
polarization 



Derived Data Products 

• Total/net magnetic flux 
• Polar fields 



Total (unsigned) flux 





Synoptic maps – a “workhorse” of SW 
forecast 

Full disk daily observations in 
sky-coordinates. 

Remap to 
heliographic 
coordinates 

Combine to synoptic chart 

Pseudo-radial, pole filled 



SOLIS/VSM Synoptic Maps 

http://solis.nso.edu/0/vsm/vsm_maps.php 



Uncertainties in synoptic maps 

Bertello et al (2013) 



Period of lower sunspot activity: Blue – ensemble modeling, red – in situ 
observations.  
Pevtsov et al (2015), Adv.SR, DOI: 10.1016/j.asr.2015.05.043 

http://dx.doi.org/10.1016/j.asr.2015.05.043


Vector Synoptic Maps 
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