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UVCS made measurements of the solar corona between 1.3 and 12 solar radii from sun center 
with high spectral and spatial resolution. The instrument creates an artificial solar eclipse in 
ultraviolet light, and allowed observation of the less intense light from the extended corona. 

The corona emits most of its ultraviolet intensity in spectral emission lines, containing 
information of the highly-ionized coronal plasma. At UV wavelengths:

• proton velocity distribution,
• proton outflow velocity,
• electron temperature, and
• O VI, Si XII, and Mg X outflow velocities and densities
• O VI, Si XII, and Mg X velocity distributions,
• electron density, and
• minor ion densities

UVCS has observed about 37 spectral lines in the extended solar corona for H I and ions of C, 
N, O, Mg, Al, Si, S, Fe, and Ni.





SOHO led to new views of 
how the solar wind and 
CMEs are produced.   

a) UVCS and EIT intensities 
at solar minimum, with 
model coronal magnetic 
field;  

b) LASCO/C2 image of a 
CME with and without 
w a v e l e t e d g e 
enhancement;  

c) O VI line profiles at 2 Rs 
that show a wide range 
of ion heating;  

d) LASCO imaging of a CME 
with UVCS O VI profiles 
showing large Doppler 
shifts.

a) 

b) 

c) 

d)

SOHO/UVCS Highlights



UVCS Coronal Kinetic Temperatures

UVCS showed that O5+ Kinetic temperatures (thermal+nonthermal) 
were much larger either proton kinetic temperatures (from Lyα line 
widths) or electron temperatures (from line ratios).  See Cranmer et 
al. 1999.
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UVSC Evidence of Hot Current Sheet

➢ UVCS found 6 million K 
gas, which is consistent with 
models predicting that 
magnetic energy is converted 
into heating & acceleration 
of the CME (Ciaravella et al. 
2002) 

➢ Coordinated Ulysses & 
SOHO observations in 2002 
found similar high Fe charge 
states both in the corona and 
at 4 AU (Poletto et al. 2004)



➢ We have produced the first Carrington maps of outflow velocities in 
the solar wind acceleration region (r > 2 Ro ).  These (along with 
maps of Ne and Tp ) are especially useful for understanding ion 
acceleration and heating. (See Strachan et al., ApJ 2012, 745, 51 for 
details of the data set.)

O5+ outflow velocity at 
2.3 Rs (color scale  in 
units of km s-1  on top)

Electron density at 
2.3 Rs (color scale in 
units of cm-3  on top)

Time  increases to the 
left

Solar Wind Model Validation with UVSC (1) 



LASCO image with comet C/2001 C2 - with 2 UVCS observations of the comet itself. UVCS 
represents brightness in Lyman alpha.   

UVCS data also important for non-solar scientists 



Data can be accessed from ESAC, GSFC and VSO.
There is a SOHO long term archive at Torino (under revision):
http://solar.oato.inaf.it
This includes the UV spectral data in two channels (LYA and OVI data) and a 
visible light polarimetric data set (VLD data)



There are two archival sets for the spectral data: one that is in 
uncalibrated (in counts) and another that is calibrated in units of 
photons/cm2/sec/ster.  

The uncalibrated UVCS data can be calibrated using a set of calibrated 
files and the Data Analysis Software (DAS) which is available from the 
SOHO/UVCS resource page:  https://www.cfa.harvard.edu/uvcs/
uvcs_resources/.  

The DAS is used to both display the UVCS data (FITS files) and to 
convert the uncalibrated files to wavelength and intensity calibrated 
files.  Individual exposures can also be combined to improve the signal 
to noise ratio.  

Spectral images obtained at different locations in the plane of the sky 
can also be mapped and displayed in the corona.  Descriptions for how 
to use the DAS is found on the SOHO/UVCS resource web page.



The calibration is not static.  Because the UVCS sensitivity changed over time, 
there are calibration files for specific time periods of the data.  

However it should be stated that there is no calibration for any of the second 
order lines in the data set.   

The latest UVCS software package (DAS 4.0) is an IDL package and may be 
used in SolarSoft, though the software may not be compatible with the latest 
version of SolarSoft.  DAS 4.0 only works with the final calibrated data set 
released in October 2013 (which includes all data from the start of the UVCS 
mission).  

DAS 40 is compatible with IDL 5.3 through the latest version tested (6.1.1).

Work still being carried out on DAS - to produce a more compact version, 
improving compatibility. The last official version is DAS 51. The ‘final’ files 
work with this version. 



http://solar.oato.inaf.it/UVCS_CME/index.html



UVCS slit positions shown in the CME catalogue. 



• Web interface does not provide thumbnails - useful for all 
researchers but especially those outside the field.


• The calibration and analysis software is in IDL. There  is 
still work in progress. Silvio is a good point of contact.


• Useful to make clear which calibration has been carried 
out on what files and extract that info from the instrument 
website whilst it still exists.


• CME catalogues are very useful - ensure they are kept 
alive. 

Concerns for the future


