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The NSO Integrated Synoptic Program (NISP) provides long-term synoptic
%*i'g observations of the Sun to national and international solar and solar-
"% terrestrial physics communities in support of scientific research and for
= operational forecast applications in the framework of space weather and
» climate. NISP operates a suite of instruments from the Global Oscillation
Network Group (GONG) and the Synoptic Optical Long-term
Investigations of the Sun (SOLIS) programs.

The GONG Network

S0LIS instrumentation on Kitt Peak

http://nisp.nso.edu/
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GONG: The Global Oscillation
Network Group

« Operating since 1995
 Original goal: helioseismology, now also space weather

e Two Instruments:

— Michelson Interferometer
 helioseismology Doppler velocity, intensity and LOS magnetic field
o 1k x 1k full-disk images in Ni 1 676.8 nm
« 60-sec cadence
— H_ filter system
* H-o intensity
o 2k x 2k full-disk images
» 60-sec cadence at a given site, 20-sec cadence from network
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FRINCIFLE OF GONG MAGNETOGRAPH
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Basic Data from GONG

inuum Intansity

NSO/GONG Udaipur Ha Intensity

The above images are returned in near-real time and are available on the Internet

http://gong.noao.edu/

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



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

SOLIS is composed of a single equatorial mount
carrying three instruments:

*the 50 cm Vector Spectromagnetograph (VSM),
Fe 1 6301-02, Ca Il 8542, He | 10830

sthe 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




Latest VSM Data

Latest ISS Spectra
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Latest Synoptic Maps
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http://solis.nso.edu/
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Area Scans
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SOLIS/VSM

The Vector Spectromagnetograph (VSM) is designed to obtain high-

qguality magnetic field observations in the photosphere and the
chromosphere.

Fe1630.1-630.2 nm.




SOLIS/VSM |

The Vector Spectromagnetograph (VSM) is designed to obtain high-
quality magnetic field observations in the photosphere and the

chromosphere.

Fe1630.1- 6302 1

Data are mverted usmg VFISV (Very Fast Inver5|on
- ME) code (Borrero et al 2009) similar to SDO/HMI.
= LOS mags - Center of—GraV|ty method




Magnetic fields everywhere!
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http://solis.nso.edu/0/index.html
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Details, detalils...

e Curved slit; 2-camera system

Incoming beam
focal mask

spatial beamsplitter

Offirer
secondary mimaors
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a) b)

Figure 1 — (a) Level-1 6302L intensity image (without flat-field corrections) exhibiting the gap. (b) Schematic of
the reimaging system within the VSM on SOLIS.

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...
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And even more details...

Intensity
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VSM vs. HMI

SOLIS/VSM
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Instrumental Polarization in GONG

GONG Mag. — GONG Mag.
Instr.
Polarization
Instrumental
polarization

SOLIS/VSM Mag.




Derived Data Products

e Total/net magnetic flux

e Polar fields
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Total (unsigned) flux

630.15! Full-disk Mean Total Flux
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B, (Gouss)

B, (Gauss)

NSO/SOLIS/VSM 630. 15r1m Polar Mean Radial Field
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Synoptic maps —a “workhorse” of SW
forecast

Remap to
heliographic
coordinates

Full disk daily observations in
sky-coordinates.

Pseudo-radial, pole filled



SOLIS/VSM Synoptic Maps
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Uncertainties in synoptic maps
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CR2104: Evolution of parameters at EARTH
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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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New Synoptic Measurements of Umbral Magnetic Fields

A. Hughes, A. Marble, ]. Harvey, W. Livingston, A. Pevtsov, NISP/SOLIS Team (National Solar Observatory)

Main Points
1. Therais cantradictory eddence of umbral
cyclic andfor secular fiald strength changes.

Most messurernents of umbral magnetic fields
are compromisad in one ar more aspacts.,

2. SOUSVEM pronides daily spectra of the full
salar disk since 2003 (1x1 arcsec, 2.2 pm).

3. Sunspot intensty spectra of 630,25 nm are fit
with & simple ‘Zeemanfit’ triplet modeal,

4, Feemonfit values are comparad with MWO,
CriaQ, KPNO, SDO/MHMI, Hinods/ SR,

Feemanfit results are satisfactory =2500 G,

5. Weaplan to reduce all archived spectra and to
produce these fits as a continuing data praduct

1. Umbral fields: Secular, cyclic, or no trend?
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2. V5M and Hinode/SP
raw spectra 630.25 nm
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da. Strongest fields in “300 umbras compared with Livingston measurements
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4b. NOAA 11263 active region histogram comparison
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Conclusion
Fitting S0USMYSM sunspat urmbral intensity spectra
appears to give robust results for B = 2500 G. When
this technique is applied to avallable data sinee 2003
the results will help solve the probleam of umbral
fiald strargth varlations with time.
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