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1. History of







Anclent views of Venus

M Babilon: Ishtar- the Mother of the
God who invokes the power of dawn
# zyz: Kukulcan - the Sun’s brother,
patron planet of warfare

M Early Christians: Lucifer

M Creeks / Romans: Aphrodite / Venus
—the goddess of beauty and love




M 1610 -  Galileo Galilel
observed phases of Venus.
Early indication of that the
planets rotate around the Sun
not the Earth

M VVenus transits were used to
determine distances In the
Solar System

M 1761 - discovery of the
atmosphere by Lomonosov




#L 20-th century — the
birth of spectroscopy
#L 1920s - cloud top
temperature of ~ 240K
# 1930s - CO,
composition, low H,0O

abundance

#L 1950s — radio
Investigations: planet
rotation, hot surface

L \Venus models: from K \f

Earth-like to hell-like | @,Lw A )E m“‘%ﬁ

Venus surface according to S. Arrhenius




Who will be the first to
reacn Venus?

#t 1960s — interplanetary spacecraft
for Mars and Venus exploration
was built by the Soviet Union. The
first launch failed. The second one
(12.02.1961) succeeded but
communication was lost.

1t 1962 — Mariner -2 — first Venus

fly-by and data returned
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Pioneer Venus multiprobe mission (1978-92)

# Atmospheric studies
from orbit
# |n-situ Investigations
2t Plasma monitoring

. #t Surface radar mapping
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From

= Accommodation of the new
payloads

+ Solar panels: smaller and different
composition

= Modified thermal design = Smaller dish of the main antenna

= Second antenna






Souyz launch #1703
November 9, 2005,
3:33:33 UTC

Arrival at Venus:
April 11, 2006




Venus Express payload

 VIRTIS (P. Drossart, G. Piccioni) - UV-vis-near IR imaging and high resolution
spectrometer (IPF/ DLR, MPS)

e SPICAV / SOIR (J.-L. Bertaux, O. Korablev, P. Simon) -UV & IR spectrometer for
solar/stellar occultations and nadir observations

e PFS (V. Formisano) - high resolution IR Fourier spectrometer (IPF/ DLR)
 VMC (W.J. Markiewicz) - Venus Monitoring Camera ( MPS, |IPF/ DLR, IDA/ TU-BS)

 VeRa (B. Hausler, M.Patzold) - radio
science experiment (Uni Bundeswehr,
Uni Koeln)

e ASPERA (S. Barabash) - Analyzer of
Space Plasmas and Energetic Atoms
(MPS)

e  MAG (T. Zhang) — Magnetometer (TU-
BS)




Pericentre observations

Orbit and operations
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Apocentre-
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Die Familie der terrestrischen Planeten
Merkur Venus Erd WETES

0.4 0.7

1.5
Abstand von der Sonne in Asfronomischen Einheiten
Venus as a Planet

#t Radius = 6070 km (0.95 Rg)
#t Mass = 0.815 M¢
2t Equator-to-orbit inclination = 3 deg

2t Distance to the Sun: 0.72 a.u.

¢t Solar flux = 2 B,




Venus strange rotation
# Sidereal Year - 225 days

2 Sidereal Day - 243 days (retyograde)
# Solar Day (sol) — 117 days

Sun in the Venus sky




3. Structure of the Atmosphere



Temperature structure
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Pressure [Pa]

Radio-occultation temperature profiles
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Tellmann et al, JGR, 2009.



Radio-occultation temperature field
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4. Atmospheric composition






Spectral Prefile
T I T

H,O (36 km) : 31 +/- 2 ppm ]
COS (33km):2.5-4ppm 7
SO, (33 km) : 130 +/- 50 ppn
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ic sounding in solar
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Detected molecules:
CO,, H,0, HDO, CO, HCI, SO,
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Examples of SOIR spectra
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Summary of composition results
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Mixing ratio (p.p.m. by volume)






