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A young Harvard astronomer named Carl Sagan
rejected the paper on the grounds that “the four-day

rotation is theoretically impossible, and shows how

oolish the work of the inexperienced amateur can be.”.
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Table 2.2 Chronology of space missions to Venus

Venera-9
Venera-10

Pioneer-Venus
Orbiter
Pioneer-Venus

bus and probes

Venera-11
Venera-12
Venera-13
Venera-14
Venera-15
Venera-16
Vega-1
Vega-2
Magellan

Soft lander
and satellite
Soft lander
and satellite

Satellite

One large and
three small probes
and an orbital bus
Lander and fly-by
Lander and fly-by
Lander and fly-by
Lander and fly-by
Satellite

Satellite

Lander and fly-by
Lander and fly-by
Orbiter

6/8/75
6/14/75

5/20/78

8/8/78
9/9/78
9/14/78
10/30/81
11/4/81
6/2/83
6/7/83
12/15/84
12/21/84
5/4/89

10/22/75
10/25/75

12/4/78

12/9/78
12/25/78
12/21/78
3/1/82

3/5/82

10/10/83
10/14/83
6/11/85
6/15/85
8/10/90

RERFIO 74 r w7 —2024

Date of fly-by

Spacecraft Type of vehicle Date oflaunch  or landing
Venera-1 Fly-by 2/12/61 5/19/61
Mariner-2 Fly-by 8/27/62 12/14/62
Venera-2 Fly-by 11/12/65 2/27/66
Venera-3 Entry probe 11/16/65 3/1/66
Venera-4 Descent vehicle

and fly-by 6/12/67 10/18/67
Mariner-5 Fly-by 6/14/67 10/19/67
Venera-5 Descent vehicle

and fly-by 1/5/69 5/16/69
Venera-6 Descent vehicle

and fly-by 1/10/69 5/17/69
Venera-7 Soft lander

and fly-by 8/17/70 12/15/70
Venera-8 Soft lander

and fly-by 3/27/72 7/22/72
Mariner-10 Fly-by 11/8/73 2/5/74
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 VExDryTH AR (1)

* Shape—shifting polar vortices — The existence of the polar vortices on Venus =
has been known for many years, but high—-resolution infrared measurements
obtained by the Visible and Infrared Thermal Imaging Spectrometer (VIRTIS)
instrument on Venus Express have revealed that the southern vortex is far i
more complex than previously believed.

13-May-2007 17:36:16
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VExXDcYTH AT X (2)

* Recent volcanism? — Immediately after arriving at Venus in 2006, the :
spacecraft recorded a significant increase in the average density of sulphur
dioxide in the upper atmosphere, followed by a sharp decrease. One possibili
is that the dramatic swing in atmospheric composition was caused by buoya
plumes of volcanic gases released by a large eruption and floating upward.
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e Spinning Venus is slowing down — Venus Express discovered that surface $
features were not quite where they should be, evidence that Earth’s cloud=
covered neighbour spins a little slower than previously measured. i
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» Super—rotation is speeding up — After its arrival at the planet in 2006, Venu,-
Express was able to conduct the most detailed survey of cloud motions in t
atmosphere of Venus, with the surprising discovery that the planet’s hlgh'
winds have become faster over time. '
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@VEX@ My ToH AT X (6)-(8)

* Ozone layer — Using observations made with the Spectroscopy for
Investigation of Characteristics of the Atmosphere of Venus (SPICAV)
instrument, scientists were able to detect the presence of a tenuous layer of
ozone gas in its atmosphere.

* Water loss — Venus Express has
confirmed that a large quantity of
water has been lost into space
over billions of years.

* A magnetic surprise — Venus
Express has discovered evidence
for magnetic reconnection — the
process responsible for the
Northern Lights on Earth — in
Venus' magnetotail.

Ozone creation
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Time series of thermal tides (one Venus year)
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Three-dimensional structure of each tidal component is now
revealed
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Good example of achievement of Akatsuki’s 3D observation strategy

- Phase variation with altitudes = evidence of vertical propagation

- Physical parameters (e.g. latitudinal extent, vertical wavelength, phase, etc
tides were quantitatively determined.

=> ImEortant information for future numerical studles \
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