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Study of the Martian cold oxygen corona
from the Ol 130.4nm by IUVS/MAVEN
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(b) Periapsis limb scans
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Table 2 TUVS Measurement Requirements

Parameter

Requirement

Wavelength Coverage
Composition and Structure
Deuterium-to-Hydrogen
Stellar Occultation

Spectral Resolution
Composition and Structure
Deuterium-to-Hydrogen
Stellar Occultation

Spatial Coverage
Altitude Range (Limb Scans)

Spatial Resolution
Thermosphere (Limb Scans)
Corona ( Vertical Scans)
Horizontal (Disk Maps)
Stellar Occultation

Field of View
Limb Scans
Disk Maps
Deuterium-to-Hydrogen
Stellar Occultation

Field of Regard
Limb Scans
Disk Maps

Radiometric Sensitivity

Composition and Structure

Deuterium-to-Hydrogen

Stellar Occultation

120330 nm
121.1-122.1 nm
125-310 nm e
0.6 nm (115190 nm) and 1.2 nm (180-330 nm) 0
0.009 nm (R ~ 13,000) 3
2.5 nm (115-190 nm) and 5.0 nm (180-330 nm) g soe
a

-1.0-10°
90 km—220 km during periapsis passes

1.5-10°

12 km below 750 km altitude (CO» scale height)
750 km above 750 km altitude (H and O)

170 km » 170 km pixel footprint (3° aerocentric pixel) 3000

4 km vertical resolution

0.176% (3 mrad) = 11.25° (8 spatial elements)
1.47 s 11.25° (10 spatial elements)
0.057° (1 mrad) = 1.7° (1 spatial element)

=0.6 square

Distance (km)

24w 10 Degrees
60 = 10 Degrees

[CO], [CCI;—] 25 % precision, Hrqy, HCG"‘ 15 % precision in
2

| periapsis pass

Measure D intensity to 30 % precision

Top of Atmosphere SNR = 30 for Tint = 2 sec for the brightest stars

MAVEN IUVS - Apoapsis Images
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MAVEN IUVS - Periapsis Limb Scans
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MAVEN IUVS - Coronal Scans
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Panel A - Apoapse imagin%.nﬁm motion carries the
UVS lines-of-sight across the disk (upper diagram) while the
scan mirror is used o make transverse swaths (lower diagram).
B8 such swaths are made over 90 mins. The angular length of the
slit and the finite range to Mars at apoapsa distort the area

of Mars seen in the image from the nominal hemisphere,

Panel B - Coronal scanning. The IUVS line-of-sight is confined
to tha orbit plane, with the slit paraliel to the orbif normal.

The look direction is the same for both outbound and inbound
orbit legs, to establish signal due 10 the corona within the

orbit. The disk is ohserved before the limb crossing to

establish the contribution of planetary line emissions io the

light scatiered by coronal atoms, Twice during the outbound leg
limb scans are performed, at different locations and under
different conditions than those during the periapse segment.
(These scans are similar to stellar occultations, not shown.)

Panel C - Periapse limb scans. With the IUVS slit parallel to
the orbit plane and 1o the direction of spacecraft motion, the
scan mirror is used 1o scan the limb over a selected range.
12 such scans are made during the 23-min segment, and 21
measurements are made during each scan. For clarity, this
mation is ignored in representing the individual limb scans.



