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Data Source: Instruments Overview
● Broadband Filter Imager 

(BFI, photosphere) 
(TiO 7059 Å , G-band 4305 Å)

● Visible Imaging Spectrometer 
(VIS, chromosphere)
(6563 Å) 

● Near InfraRed Imaging Spectropolarimeter
(NIRIS)

 (10830 Å, 15648 Å)
● Fast Imaging Solar Spectrograph 

(FISS, chromosphere)
(6563 Å, 8542 Å)

● 4.6 Tb/day raw data – Level 0 data ; 
300-400 Gb/day processed data – Level 1 & 2 data
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GST Data Stats
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Type of Data We Collect

● Solar Diameter 

~1940 arcsec

● Field Of View
○ 70 x 70 arcsec
○ (51,000 x 51,000 km)

● Smallest Feature We 

Typically Observe

○ 0.1 x 0.1 arcsec
○ (75 x 75 km)
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Broadband Filter Imager (BFI)

G-band vs TiO: which is which?
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TiO and G-band Spectra 

G-band is a molecular bandhead in the solar 
spectrum at around 430 nm, mainly consisting of 
electronic transitions between rotational and 
vibrational sublevels of the CH molecule.

The CH molecule dissociates at higher temps (e.g., 
above bright points) so that the line weakens (or 
disappears) which leads to increased brightness of 
photospheric bright points.

705.7nm TiO band is a TiO 𝛾-system. The TiO band 
does not appear in quiet sun (too hot), only in 
cooler sunspots. Thus it is sensitive to temp 
variations within sunspot umbra, therefore better 
suited for sunspot observations.
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Broadband Filter Imager (BFI)

G-band vs TiO: which is which?
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BFI Data Structure
● Filename Convention: bbso_tio_pcosr_YYYYMMDD_HHMMSS.fts
● Data are taken as a burst of 100 images; 70 best images are selected and saved
● Each image in the burst is then flatfielded and speckle reconstructed (Wöger & von der Lühe, 

2008; Wöger, von der Lühe, Reardon, 2008)
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High-resolution Data with AO

All GST data are AO corrected. In addition, TiO and VIS data are also speckle reconstructed (Wöger 
& von der Lühe, 2008; Wöger, von der Lühe, Reardon, 2008)
.
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VIS: Imaging Spectrometer

Speckle reconstructed images taken at 13 preset Hɑ line positions: 
±1.2Å, ±1.0Å, ±0.8Å, ±0.6Å, ±0.4Å, ±0.2Å, and the line center 

or any combination of these positions. Cadence ranges from 0.8s (one position) to 25s (13 
positions). Image scale is 0.029”/pixel.
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VIS Data Structure
Filename Convention: bbso_ha[rb]XXX_vissr_YYYYMMDD_HHMMSS.fts. Examples:

bbso_har000_vissr_YYYYMMDD_HHMMSS.fts - Hɑ line center

bbso_hab120_vissr_YYYYMMDD_HHMMSS.fts - Hɑ-1.2Å

bbso_har020_vissr_YYYYMMDD_HHMMSS.fts - Hɑ+0.2Å

Data are taken as a burst of 60 images; 25 best images are selected and saved

Each image in the burst is then flatfielded and speckle reconstructed (Wöger & von der Lühe, 
2008; Wöger, von der Lühe, Reardon, 2008)
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Temperature and Doppler Shift Measurements

Temperature maps were derived using brightness temp observed in ALMA Band 3 and H-alpha core 
width (Molnar et al 2019). Note: very few instances when we observe a tightly positioned RBE/RRE pair



FISS Data (SNU & KASI)
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FISS Data
TiO broadband high-resolution image (left) and 
power maps integrated over periods from 2 to 4 
minutes and over 40 minutes in three lines. “A” 
and “B” mark two subregions of strong power. 
The TiO intensity contours (white lines) of 50% 
show the UDs in the umbra. The red contours 
indicate the average power level of the umbra. 
(from Chae et al. 2017)

FISS data processing routine was developed by 
Chae et al from Seoul National University.
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FISS Catalog
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NIRIS Data

Full Stokes Polarimetry. We provide imaging spectropolarimetry measurements as well as inverted 
data (per request). Detail of NIRIS data processing will be given by Taylor Baildon
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GST and HMI/NASA Data Coalignment 
● Co-alignment with scale-invariant feature transform (SIFT) method works for all GST imaging data and for 

various features such as sunspots, pores, and granulation (Details will be given by Xu Yang). 

● Accurate information on image scale, FOV center and FOV rotation angle can be derived so that sswidl 
“fits2map.pro” routine may be directly used with these images.

● De-Stretching and Rotation
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Observing Logs

18



GST Data Catalog www.bbso.njit.edu/~vayur/NST_Catalog
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GST Data Request Form
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After Submission
E-mail notification will be sent after the data were staged for ftp

This is an Automated Message

Dear ghn.njit,

Your <TiO> data for 20200607 Time Interval 1616-2214
are now available at: ftp://ftp.bbso.njit.edu/pub/nst_data_requests/nst_20200607_1616_2214_20200827802

--------------------------------- IMPORTANT -----------------------------------
The VIS and NIRIS data are packed into tar files. 100 VIS files and 30 NIRIS files each. Make sure you download them all
-------------------------------------------------------------------------------

The data will be available for 1 week and will be later removed from the FTP server.

Data Policy
The use of BBSO Ha images for public education efforts and non-commercial purposes
is strongly encouraged and requires no expressed authorization.
 If you use the data or some product based on the data we ask that you include
an acknowledgment of the Big Bear Solar Observatory, New Jersey Institute of Technology.
 Since we are interested in the work that other people do with our data, we also
would like to request a sample copy, reference, URL, etc., depending on the type of publication.

Thank you,
Vasyl Yurchyshyn and BBSO Staff
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Lastly 

In case of any problems with the request form, data download, 
processing, etc. contact    vasyl.yurchyshyn@njit.edu
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