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VIRTIS technical specifications



VIRTIS H matrix

Blocking filter







Full range VIRTIS-H spectrum
with orders reconnection
Discontinuities at the order
limits are due to imperfect
calibration



Geometric calibration (-M and -H)



Geometric parameters





Science results (summary)

VIRTIS-H Main purpose related to spectral resolution (1500) : minor constituent detection, 
rotation/vibration bands resolved

The spectral domain (2-5 micron) is not ideally suited for Venus (Rosetta choice!) – but : 
combination M and H observations provide a unique capability to study Venus atmospheric
science.

• Night side : 2.3 micron atmospheric sounding (OCS, CO, H2O, SO2 @ 30 km altitude
• Thermal profiles from CO2 4.3 micron inversion
• Day side : fluorescent emission at 4.3 micron (nadir and limb)
• Cloud IR absorptions

Cf Drossart et al PSS 2007 (pre-launch science specifications)



Lower atmosphere : VIRTIS-H 
observations from the night side

E. Marcq et al., JGR 2008



E. Marcq et al., JGR 2008

VIRTIS Observations from the night 
side : retrievals



H2O & cloud variations

. VIRTIS-H day-side part of the spectrum including absorption bands of CO2 and H2O 
between 2.48 and 2.60 µm that are used to determine the cloud top altitude and 
water vapor abundance near this level in the measured (blue) and calculated (red) 
spectra, orbit 1785, order of diffraction 5.

Cottini et al., PSS 2015



H2O variations with latitude above cloud top
Cloud tops altitude retrievals (upper panel) 
used to measure the water vapor content 
(lower panel) as a function of latitude for all 
VIRTIS-H observations, acquired 

Cottini et al., PSS 2015



Fluorescence of CO2 at limb

• Drossart et al, Nature 2007

Combination of M and H observations :
Map of CO2 fluorescence (top) at 4.3 µm.
Limb profiles and H-spectra at different
altitudes (bottom curves)

This map is one of the first observations of 
CO2 fluorescence in VIRTIS data



VIRTIS-M maps VIRTIS-M spectra & profiles

CO2 4.3-µm non-LTE measurements

- CO2 emission peak around 110-120 km

- Higher emission at lower SZA

- good S/N  up to 160 km

-Change in the overall shape of the band with altitude 

-The altitude peak is maximum at the centre of the band 
(4.32 µm)

Gilli et al. JGR, 2009



Examples of spectral fits

• Noise level increases with 
the wavelengths

• S/N above 140 km is very 
low

• Background correction 
included in the retrieval

• Most cases the residuals 
are within the noise level

Gilli et al., PSS, 2015

CO fluorescence of Venus (limb observations, VIRTIS-H)

VEX-SWT Meeting #35 - ESTEC



Oustanding science for the future (!)

Some science investigations are still expected to extend present science results, 
in particular with joint H/M data analysis in particular for :

• completion of thermal maps (night side –H+M), 
• fluorescence inversion (CO2, CO, day side –H+M)
• Potential vorticity retrieval through thermal and dynamics simultaneous 

retrieval (in progress: cf Itziar Garate – Lopez work)
• ………………



Data processing – (April 2006 – December 2014)



How to access to VIRTIS data – PSA database

• Data delivery in June 2013
• Nominal MTP 2 - orbit 44  MTP 19  - orbit 530
• Extension 1  MTP 19  MTP 41  - orbit 1136
• Extension 2  MTP 41  MTP 57  - orbit 1584
• Extension 3  MTP 57  MTP 87

• Delivery in February 2015
• Extension 3 MTP 57  MTP 87 – orbit 2451

• Missing data in the CK kernels for the orbit 2066 (MTP 74) 
 no geometry computed for this orbit

• Extension 4 MTP 88  MTP 110 – orbit 3098
All the documentation is complete
• Future delivery considered with refined Mvis calibration

Virtis-M-IR : 1713h 43m 15.952s  - last observations MTP033,  orbit 921 (10/27/2008)
Virtis-H : 4849h 00m 24.22s. Last observation MTP 067,   orbit 1888 (06/21/2011)
Virtis-M-Vis : 7195h 40m 56.957s. – last observation MTP110, Orbit 3098, 10/06/2014



Documentation & References
Technical documentation available on PSA 
ftp://psa.esac.esa.int/pub/mirror/VENUS-EXPRESS/VIRTIS or   http://rssd.esa.int/
• EAICD , 
• Geometric Documentation, 
• Software data handling documentation, 
• Calibration documentation, 
• instrument doc and manual
• PSA tutorials (manuals, exercise, etc)
A link to access to VIRTIS data with some catalog functionalities in addition to PSA 

http://voparis-europlanet.obspm.fr/othertool.shtml
Science References :

• Planetary Space Science special issue 2007
• Nature special section 2007
• ESA SP 1295: VIRTIS (Piccioni et al., 2007) : http://sci.esa.int/venus-express/41537-virtis-the-visible-and-

infrared-thermal-imaging-spectrometer
• J. Geophys. Res. Special issue 2008
• Icarus special issue 2012
• Planetary Space Science special issue (in press)
• Drossart &  Montmessin, Astronomy & Astrophys. Review, 2015

ftp://psa.esac.esa.int/pub/mirror/VENUS-EXPRESS/VIRTIS
http://rssd.esa.int/
http://voparis-europlanet.obspm.fr/othertool.shtml
http://sci.esa.int/venus-express/41537-virtis-the-visible-and-infrared-thermal-imaging-spectrometer


Venus Express legacy

“I will imagine you 
Venus tonight and 
pray, pray, pray to 

your star like a 
Heathen.” 

― John Keats
July 25th 1819

http://www.goodreads.com/author/show/11978.John_Keats
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