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« MAVEN science questions:

1. What is the current state of the upper atmosphere and
ionosphere, and what processes control it?

2. What are the rates of escape of atmospheric gases to space
today and how do they relate to the underlying processes that
control the upper atmosphere?

3. What has been the total loss to space through time?
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v MAVEN Level 3 measurement requirements
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Parameter Performance Requirement Comments
Resources 1.75 W, 2.62 kg, Sensor only, no blankets,
22x 16 x 14 cm3 PFDPU converter efficiency
not included
Analyzer Radii R0O=10.622 cm, RO = Origin of toroidal section
R1=3.168 cm, R1, R2 = Inner/outer
R2=3.377 cm, hemisphere toroidal radii
R3=5.192 cm, R3, R4 = Inner hemisphere/
R4 =5.877 cm top cap spherical radii
Analyzer constant 7.8 Measured
Deflector constant 6.4 Deflector/inner hemisphere
voltage ratio for 45° deflection
Energy range 5.1 eV-26 keV 13 eV-5 keV Nominal sweep, 96 steps
Analyzer energy resolution  14.5 % 15 % Intrinsic
Binned energy resolution 9.4 % PO/P2 Nominal sweep
18.8 % P1
Accumulation Interval 1.7 ms
Distribution Cadence 4s 60 s Sum or sample for lower rate
to fit within available telemetry
Field of View 360° x 90° 180° x 40° Minus spacecraft obstructions
(360° x +45°) Smaller for energies > 4.75 keV
Angular Resolution 22.5° x 22.5° P1 30° (10° in Intrinsic theta resolution varies
4.5% %3.75° P2 sun direction) with deflection (see Fig. 3)

Geometric Factor
Attenuator
Differential Energy
Flux Range

Raw (P0) distribution
Fine (P2) distribution

Coarse (P 1) distribution

Energy spectra
Moments

0.0056 cm? sreV/eV

15

1047 x 1011
eV/[eV cm? s sr]

96 Energy x 24
Anode x 24 Defl.

48E x 10A x 12D
48E x 16A x 4D

48E
n,V,P,Q

1071010
eV/[eV cm? s sr]

Predicted: 360° analyzer X grid
transmission X MCP efficiency
Full attenuation factor

Count rates of a few Hz to
3 MHz, within A121 capability
and above MCP background

Primarily a calibration product

Centered around peak rate Can
sub-select 32E x 6A x 8D

Fine anodes summed together
Can bin to 24E or 16E

Sum over coarse product
13 values, calculated onboard

2014-11-27LA[&25 eV—26 keVIZZE R
2014-11-27 LARZE7 5% & B

17 /—FH1=YEHz—HMHZzETHO e EE
IN7 /—K:5x104—7x10"" eV/eV/cm?/s/sr
K7 /—FK:1x104—5x10% eV/eV/cm?2/s/sr
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Table 2 Sample survey and archive telemetry

Product (Size Coarse Fine (Short Spectra (784 bytes  Moments (432 House- Total Data Rate
including packet (Full 48E = 3168 bytes, 32 x 8 x 6 =1552 for 16 spectra) bytes for 16 sets) keeping (108 (bits per sec)
headers) Med 24E = 1584 bytes, bytes, Long bytes)
Low 16E = 1056 bytes) 48 x 12 x 10 = 5808
bytes)
- B2 =L 1-F—=K
. 7 1 NV - 1
1x Solar Wind Survey Med every 128 s (99 bps) Short every 32 s (388 bps) 8 s cadence (50 bps) 4 s cadence (54 bps) 64 s cadence (13.5 bps) 604.5 bps
1x Sheath Survey Med 32 s (396 bps) None 8 5 (50 bps) 4 s (54 bps) 64 s (13.5 bps) 513.5 bps
High-Angle Full 256 s (99 bps) Long 128 s (363 bps) 8 5 (50 bps) 4 s (54 bps) 64 s (13.5 bps) 579.5 bps
Low-Time 1x Solar
Wind Survey
High-Angle Full 64 s (396 bps) None 8 5 (50 bps) 4 5 (54 bps) 64 s (13.5 bps) 513.5 bps
Low-Time 1x Sheath
Survey
1.5x Solar Wind Survey Med 256 s (49.5 bps) Short 16 s (776 bps) 8 5 (50 bps) 4 s (54 bps) 64 s (13.5 bps) 943 bps
1.5x Sheath Survey Med 16 s (792 bps) None 8 5 (50 bps) 4 s (54 bps) 64 s (13.5 bps) 909.5 bps
2x Solar Wind Survey Med 64 s (198 bps) Short 16 s (776 bps) 4 s (100 bps) 4 5 (54 bps) 64 s (13.5 bps) 1141.5 bps
2x Sheath Survey Med 16 s (792 bps) None 4 s (100 bps) 4 5 (54 bps) 64 s (13.5 bps) 959.5 bps
3.25x Solar Wind Survey Med 64 s (198 bps) Short 8 s (1552 bps) 4 s (100 bps) 4 s (54 bps) 64 s (13.5 bps) 1917.5 bps
3.25x Sheath Survey Med 8 s (1584 bps) None 4 5 (100 bps) 4 s (54 bps) 64 s (13.5 bps) 1751.5 bps
Nominal Solar Wind Archive Full 32 s (792 bps) Long 8 s (5808 bps) None None None 6600 bps to Archive
Nominal Sheath Archive Full 8 s (3168 bps) None None None None 3168 bps to Archive
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 http://sprg.ssl.berkeley.edu/data/maven/misc/socware/
TIFRDYIL 27 (BHEH) * AFAEE

* mvn_swia_crib (Start here!)
— Describes how to load and work with data structures

* mvn_swia_protonalphamoms
— Calculate separate alpha/proton moments from fine 3-d distributions

* mvn_swia_part_ moments

— Compute partial moments for coarse or fine 3-d distributions, for selected energy and
angular ranges

* mvn_swia_regid
— ldentify the region of space, from SWIA & MAG data

« mvn_swia_diret, mvn_swia_diretmag (Yuki Harada)
— Calculate partial energy spectra for given angular ranges

 mvn_swia_slice2d snap (Yuki Harada)
— Plot 2-d velocity distributions

CU/LASP « GSFC » UCB/SSL « LM « JPL
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