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Mercury Atmospheric and Surf .
Composmon Spectrometer (MASCS)

« The Ultraviolet and Visible
Spectrometer (UVVS)
— 115-600 nm (split into FUV, MUV, Vis)
— Primarily designed for exosphere
measurements
— Some surface scans being
conducted
— Surface data still being validated
. N\ for science quality
-N& & * Visible and Infrared Spectrograph
1 s (VIRS)
— Surface measurements (300 -1450
nm) -~ .
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VIRS Observohons

(120E 45K}

(-180E-451)

MASCSSTRE Campaign Sratns
% of planet covered (filtered data) 96.22

filtering ~4953543 footprints up to 2013-04-30
Cover Estimarion done at 2000 kmdpixel @750 nm

(-120E -431%

(-60E-45M) - (OF.-45h_

= (120E 4510

(iBOE, 451}

(80E-4517)

Processed by FIPE on: 2016-02-19T172548 UTC

From March 2011, to April, 2015 ~5 million reﬂec’ronce spectra were collected (>96%
surface coverage af 20 km spacing between footprints)

Observation geometry was restricted by spacecraft operational requirements. Betwegn -
70°N and 70°S data are limited to incidence <70°, emission <85°, Phase angles 78-102°.



® . MESSENGER

MErcury Surface, Space ENvironment, GEochemistry, and Ranging “ ‘//

VIRS Instrument Design

Figures from McClintock and Lankton,

Cassegrain Telescope
(feeds both VIRS and UVVS)

VIS detector: linear 512
element Si array

— 300-200 nm

— 5 nm speciral resolution

IR detector: linear 256
element INGaAs array

— 900-1450 nm

— 5 nm speciral resolution

No active detector cooling

Shutter on VIRS entrance
assembply

- Field of View 0.023° circulqr
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VIRS Calibration

Raw counts (data number, or DN)
converted to corrected counts in DN.

Shuttered dark measurements are
intferleaved with observations to
monitor changes in dark current with
temperature or other external
conditions. A polynomial is fit fo the
shuttered darks in each data record to
intferpolate the dark level at the time of
each observation.

Corrected counts are converted to
radiance.

Noise spectrum — predicted standard
deviation of observation based on dark
measurements as a function of
temperature (noise is in DN)

Radiance-at-sensor is the data
included in Calibrated Data Records
(CDRs)

L = radiance at the sensor
C =raw data value in DN,
B. = background due fo an
electronic offset (in DN)

B4 = dark level (in DN)

B, = grating-scaftered light (in
DN)

t = integration time (in s)

S = radiometric sensitivity
measured in the laboratory in
units of DN s/ (W m=2sr! um-1)-!
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Data Calibration (Version‘ 1)

L = radiance at the sensor (W m?sr! um)
- Esun/T0 E,,, = Solar spectrum irradiance (W m2um-)
f = dependence of reflectance on viewing
: cosi geometry
fe o) = p(%) i = incidence angle

~ cosi+cose
e = emission angle

r

p(a) = ap + a0 o = phase angle
p(a) = phase function
f(45’ 45, 90) a,=0.0576
W a, =-3.52x10*
s r = normalized reflectance

1'(45,45,90) =r(i,e, a)

« Radiance divided by solar spectrum to get radiance factor
« Corrected for viewing geometry and phase dependence

— V1 uses Lommel-Seeliger assumption (f(i,e, a)) with empirical phase term
* Noise spectrum from CDR also converted to unitless reflectance

« Reflectance, and photometrically normalized reflectance are
included in Derived Data Records (DDRs)
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New VIS Photometric o
Normalization (Version 2)

The Kaasalainen-Shkuratov model is given by:

2c0Si

) + (1 — ¢)cosi ]

fli,e,a) = Aye oH [cl (

cosl + cose

where Ay is the normal albedo, ¢, is a partition parameter between the
Lommel-Seeliger [2cosi/(cosi+cose)] and Lambert [(cosi)] type
scattering, and m is the disk-function parameter associated with
surface roughness (Shkuratov et al. 2011)

« Based on analysis of VIS photometric observations acquired
during orbit (NIR detector still uses V1 normalization)

« Uses same model as applied to MDIS data set

« Parameter values within the model are wavelength dependent,
described using a polynomial function with coefficients shown

| Ay [ | LO4E-I | -620E-12

Both Version 1 and Version 2
A‘r -1.57E-06 2.15E-05 -1.36E-05 0

SDDES are preservediin e b0,
'
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e e Instrument temperatures were

predicted (pre-launch) to remain
under ~30°C for most of the
mission. (Figure from McClintock
and Lankton, 2007). Data
calibration was anficipated o be
more challenging at >10°C

Actual femperatures exceeded

@ |15°C for most of the orbital data.
e — The bulk of data have been
obtained at 10-35°C, but some
reach >50°C. NIR data noise
became excessive >35°C and NIR
pixels began to saturate in some
cases. VIS data became
SRR RN =~ Increasingly noisy above 40°C.

VIS Temperature  10°C : ~(Figure from Izenberg et al., 2014)

B
o

—
A e

Aug 2004 Launch

y »y

Temperature °C
L - ) w
o o o

o




Standard Dewiation (DM

1Raw Counts (DN) |

0 20 o
Temperature (deg C)

Missing Darks =

Shutter Stuck ‘1" 4

400 B0a
Wo&elengfh }(‘nlm)
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Saturation and increased noise in NIR

Some pixels were more sensitive to thermal
noise than others. Spectra with saturated
pixels are included in CDR and DDR PDS
archived data.

‘Sticking’ of the shutter mechanism
(affects both VIS and NIR)

When the instrument got very hot, the
shutter could stick in closed or open
position, resulting in ‘dark’ observations
used to perform background subtraction
being light (or observations where shutter
Was supposed to be open being taken with
the shutter stuck closed), and thus the
radiance (|I?hT— light or dark — dark) being
excessively low, or a total dark subtraction
failure. Observations with stuck shutter were
not processed from CDR to DDR.

10
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MASCS/VIRS Data Record
Structures
EDRs, CDRs, DDRs, DAP
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Experimental Data |
(EDRs)

Experimental Data Records contain the raw data and
spectrum metadata.

Important information for filtering or checking the quality of
the data, including the raw spectrum data is passed through
to Calibrated Data Records (CDR) and also available there.

Fields and number of bytes allocated to each field are
described in the VIRS Software Interface Specification (SIS)
available here from the PDS:

Important metadata includes: Dark Frequency, instrument
temperature, integration fime, gain, lamp on, binning, start
and end pixel, spectrum number, spectrum mission elapsed
time (MET). All of these are passed through to the CDRs.

127, °
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Calibrated Data Records (C D’é

Calibrated Data Records contain instrument status information
necessary to filter and validate data quality

UTC time translated from spacecraft time
Spectra included (one row per spectrum):

— Rgvg Spectrum — direct from EDR, uncompressed raw spectrum as
16-bit DN.

— Corrected Counts — corrected for dark current and other insfrument
level corrections (DN/sec)

— Calibrated Radiance - derived radiance at sensor (W m=2sr! um-).

— Noise Spectrum — estimated noise (in DN) based on noise measured
during shuttered darks as a function of temperature plus shot noise.

— Channel Wavelengths — wavelengths for each detector element

Spice derived geomeftry information (laf, lon, viewing geometry, slant
range, subspacecraft lat/lon, footprint size, e’rc)

Data Quality Index (described on-next slide)
-CDR SIS-at PDS:

1k i
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Data Quality Index (in CDRs and [ ’Df’

19 character index of data quality. Each digit signifies quality factor of measurements.

Format: ABCD-EFGH-IJKL-MNOP
A: Dark Scan Flag, denotes shutter commanded closed for dark observation: 0 = shutter not engaged; 1 = shutter
engaged.
B, C, D: Temperature 1,2, Grating Flags:
0 = Temperature does not exceed 15° C threshold
1 = Temperature exceeds 15° C threshold but less than 25° C threshold.
2 = Temperature exceeds 25° C threshold but less than 40° C threshold
3 = Temperature exceeds 40° C threshold.
E: Anomalous Pixels: Integer 0-9 = Indicates number of hot pixels found (the number of pixels with a noise spike
(defined in DQI L, below).
F: Partial Data Flag: 0 = No partial data; 1 = Partfial data exists.
G: Saturation Flag: 0 = No pixels saturated; 1 = Saturated pixels exist.
H: Low Signal Level Flag: 0 = Signal level not below -32768 threshold; 1 = Signal level below -32768 threshold.
I: Low VIS Wavelength Uncertainty Flag (not yet implemented, set to 0)
J: High VIS Wavelength Uncertainty Flag (not yet implemented, set to 0)
K: UVVS Operating Flag: 0 = UVVS is not scanning during readout; 1 = UVVS is scanning during readout.
L: UVVS Noise Spike Flag: 0 = No noise spike detected; 1 = Noise spike detected (A noise spike is a data value in 1 or 2
channels that exceeds 3 standard deviations of the average for a given channel in a given observation).
M: SPICE Version Epoch: Indicates what SPICE is used to determine pointing fields in CDR.‘Predict’ SPICE may
change one or more fimes before settling on ‘Final’ pointing solutions about 2 weeks from data acquisition.

@' No SPICE
1 = Predict
2 = Actual

N-P: Spares i
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Derived Data Records (D

« Temperatures, dark frequency, integration time,
spacecraft time from EDR; UTC, Data Quality
Index, Spice derived geometry from CDR

. Spec’rro iIncluded (one row per spectrum):

loF Spectrum —reflectance at sensor (radiance at sensor divided by solar
iradiance) no correction for viewing geometry)

Photom loF Spectrum (V1)-reflectance at sensor normalized to a viewing
geometry of 45,45, 90 using a simple rough sphere assumption (see slide 7
and lzenberg et al., 2014)

Photom loF Spectrum (V2)-reflectance at sensor normalized to a viewing
geometry of 45,45, 90 using the KS photometric model (see slide 8)

IoF_TNoise Spectrum — noise spectrum propagated through to reflectance
units

Photom loF Noise Spectrum — noise spectrum propagated through to
normalized reflectance units

Channel Wavelengths — wavelengths for each detector element

15
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Derived Andlysis Produc’r

E—=otomar e~ .WT.;—?, o Ww

Mosaic
| G ——

Interpolated

mosaic
 ———

*'—:\:'.:s- e g - G:“Z'r.p_;, =
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e e —_t'__ = &= I e e == e e e

TheEVIRS DAP is a map produci of Mercury usmg 750 nm refle tq_nce data from VIRS The DAP is Aa se";s
of nine map layers, each its own image (in .img format at PDS). The 500m per pixel layers :

1. An image file containing the mosaic of MASCS/VIRS reflectance @750nm, taken from the DDRs

2 An image file containing the interpolated mosaic of MASCS/VIRS reflectance @750nm, where the
gaps between individual footprints are filled in

CF An image file containing the incidence angle of MASCS/VIRS observations used in mosaic at the
location of each footprint

4, An image file containing the emission angle of MASCS/VIRS observations used in mosaic af the
location of each footprint

5. An image file containing the phase angle of MASCS/VIRS observations used in mosaic at the

location of each footprint

An image file containing the area of MASCS/VIRS observations used in mosaic,

An image file containing the. CDR Date of MASCS/VIRS observations used in mosaic,
An image file containing the CDR Time of MASCS/VIRS observations used in mosaic

An image file containing the spectrum number of MASCS/VIRS observations used.in mosaic 1

700 N O
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Using Quick Map
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MEroury Surface, Space ENvironment, GEochemistry, and Ranging TOP 10 BREAKTHROUGHS ~ ABOUT ~ EXPLORE - LEARN ~ RESOURCES - i=

SLZIN

TOP 10 SCIENCE RESULTS AND TECHNOLOGY INNOVATIONS - .

After more than 10 years in operation, the MErcury Surface, Space ENvironment, GEochemistry, and Ranging (MESSENGER) 3
spacecraft impacted the surface of Mercury on April 30, 2015, at a speed of more than 3.91 kilometers per second (8,750 miles per -
hour), marking the end of operations for the hugely successful Mercury orbiter. At the MESSENGER Nears End of Operations media
and public event, scientists and engineers discussed the mission’s accomplishments, providing the top 10 scientific discoveries, as
well as the technological innovations that grew out of the mission. 0
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APPL]ED PHYSICS LABORATORY
»

MEroury Surface, Space ENviranment, GEochemistry, and Ranging TOP 10 BREAKTHROUGHS  ABOUT ~ LEARN ~ RESOURCES -  i= 'S 2

Select “Explore” by
clicking or hover for
dropdown menu

-~ T

TOP 10 SCIENCE RESULTS AND TECHNOLOGY INNOVATIONS

After more than 10 years in operation, the MErcury Surface, Space ENvironment, GEochemistry, and Ranging (MESSENGER)
spacecraft impacted the surface of Mercury on April 30, 2015, at a speed of more than 3.91 kilometers per second (8,750 miles per
hour), marking the end of operations for the hugely successful Mercury orbiter. At the MESSENGER Nears End of Operations media
and public event, scientists and engineers discussed the mission’s accomplishments, providing the top 10 scientific discoveries, as

well as the technological innovations that grew out of the mission. 0 19
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RAECCTr—) ~ .&\9 % ) CARNEGIE ]OI—INS HOPKINS
M tss t N G t H ~J: SCIENCE APPLIED PHYSICS LABORATORY

MEroury Surface, Space ENviranment, GEochemistry, and Ranging TOP 10 BREAKTHROUGHS  ABOUT ~ EXPLORE ~ LEARN ~ RESOURCES ~
Explore maps, videos, images, and more that reveal Mercury's secrets and the discoveries of the MESSENGER
mission

'14’—..

&
g %
P

Images from MESSENCER Multimedia Interactive Maps
View images and other data acquired by Watch videos, browse photos, and listen to Explore Mercury your way, using interactive tools
MESSENGER and learn about the science they podcasts! to visualize the M GER datasets.

taught us about Mercury. Videos | Graphics | Podcasts | Poetry and Music Viercury on Google Earth
Highlights Collection | Global Mosaics | Quick Map Orbital Data
Featured Image Database

Select “Quick Map

Orbital Data”

LEARN

20
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Explore / Interactive Maps .

QUICK MAP ORBITAL DATA

w ' H :

A simple, interactive Web interface for Mercury maps.

ACT-REACT Quick Map allows users to:

Locate craters and other named Mercury features.

Explore global mosaics and mini-mosaics of targeted regions. The global mosaics currently include a subset of images acquired during MESSENGER orbital
operations and are updated when the corresponding map products delivered to the Planetary Data System (PDS) are updated. Global mosaics are available for
download.

Explore Mercury topography with elevation profile and 3-D interactive tools.

-defined regions of interest (ROI) and download those images from PDS. Also access spectra and observation meta-data.

Contact Us

© 1999-2016 The JoNps Hopkins University Applied Physics Laboratory LLC. All rights reserved.

For Science Team Members (password required)

Starting Quick Map
and Accessing Tutorial

< Map-Orbital-Data

21
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VIRS-critical Quick Map Tutorial bage:

Direct link to tutorial pages:

 P1-7 Intro and Controls
« P10 VIRS Global Mosaics

« P19-20 Probe tool & accessing spectra

— Spectral Retrieval and Area Spec’rra are next
sTeps

22 °
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| ‘ Mercury Layers )

IS Mono Coverage (total)
MDIS Color Coverage (recent)
MDIS Mono Coverage (recent)
MASCS/VIRS Coverage
XRS Coverage density
NS Coverage density
GRS Coverage density

MLA Tracks

» Locatlon Overlays . . .u . A . . { ::.-.\.-_ o ! ; 5 ., . ‘ﬁ.'-h 5

» GRS Composition Maps i ] '] . e y . R . : - "

» Special Products 3 ' w/ ; Py i
{;_., %

» Terraln Elevation 3 oy ;
¥ MASCS/VIRS Global Mosalc ' '
750nm Maosalc (DAP PDS11)

750nm Mosaic Interpolated (DAP
PDS511)

Color Mosalc Interpolated L

¥ MDIS Global Mosalc Campalgns
ultispectral (MDR updated)

Multispectral 750nm (MDR updated)
Multispectral 1000nm (MDR updated)

Manocchrome (BDR PD

" Complete Monochrome Lg

S MBIS Basemap wia v il i
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» Locatlon Overlays
» GRS Composition Maps
» Speclal Products

Multispectral 750nm (MDR updated)

. : . ; <o . 24
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& Mercury Layers
» Special Products

» Terrain Elevation

¥ MASCS/VIRS Global Mosaic

750nm Mosaic

Info

Opacity:

ance en il
Data provided by MESSENGER team

750nm Interpolated >
Color Mosaic >
Color Masaic Interpol > -=.=

» MDIS Regional Targeted Mosaics
¥ MDIS Global Mosaic Campaigns

2 ale ahal hon

* VIRS 750nm Mosaic =




MDIS Color Coverage
ge

MDIS Mono Covera

MASCS/NVIRS Coverage

XRS Coverage density

NS Coverage density

GRS Coverage density

Y| ¥|(¥y v v ¥v|¥v¥

MLA Tracks

750nm Mosaic

750nm Interpolated

Color Mosaic

Y| r(v|v

Color Mosaic Interpolated

8-Color Global Map

¥

3-Color High-Resolution Northern »
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e MATE Damianal Taraakad Macsiee

_ | | -+ Red=575nm Reflectance
 VIRS Color Mosaic + Green=415nm /750 hm
' ' i - Blue =310 nm./ 390-nm , -
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BIrC -
CS/VIRS oba 53
750nm Mosaic >
750nm Interpolated >
Color Mosaic >
Color Mosaic Interpolated A
Info
Opacity:
100%
Description:
RS Interpolated Color Mosaic created
] Appare flectance ratios interpolated
istance weighting)
tch MIN = 0.03; MAX = 0.10
0 nm: stretch 0.48; MAX
nm: stretch MIN = 0.57; MAX
N. R. Izenberg et al., 2014, Icarus 228, 364-374
Data provided by MESSENGER team
» Reglona araeted nsalce
» Globa 053 ampaigns
8-Color Global Map »
3-Color High-Resolution Northern »

Hemisphere Map
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MESSENGER Tiles
,r' Sunlit Regiom |

750nm Mosaic Interpolated (DAP
PDS11)

£ o i
] '} [ LY
daf i e
Color Mosaic Interpolated A AN
[,
’. o
{ 5

/¥ MDIS Global Mosalc Campalgns

; i f’
. Reg|onol zoom WITh VIRS color mosaic-on MDIS bcse map.

- Prominent named features are labelled. VIRS colors show areas
of inferest with dlfferen’r spec’rrol proper’rles '
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: — — —_— = N - A
Mercury Charts - i N\ - E o
MESSENGER. Tiles - — N
= e > - . - -
Long/Lat Grid » - =

Sunlit Regiom

v
L
[

] Mercury features

v
L]

Current Satellite Position

| r

MESSEMNGER Featured Images

o .
750nm Mosalc (DAP PDS11) - h = 5
| 750nm Mosalc Interpolated (DAP > ¥ i
| PDS11) - , -
| Color Mosaic >
"] Color Mosalc Interpolated > y
Multispectral (MDR updated) - -
Multispectral 750nm (MDR updated) -
Multispectral 1000nm (MDR updated) - o
Manochrome (BOR PDSS) > .
" Complete Monachrome >
3-color (MD3 PDS11) > - —
-
_‘ -
2000 m per pixel ? FL”SCI"EEF- Lat: 12.6498, Lon: 72.8423 F

« VIRS Interpolated Color Mosolc can emphcmze

spec’rrcl gifferénces:: - o %
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Mercury Layers »

MLA Tracks

¥ Locatlon Overlays
Mercury Charts

MESSENGER Tiles
Long/Lat Grid

‘

Sunlit Regiom
o Mercury features

Current Satellite Pasition

1 —
]

MESSENGER Featured images
» GRS Compasition Maps
» Speclal Products
» Terraln Elevation

¥ MASCS/VIRS Global Mosalc
750nm Mosalc (DAP PDS11)

¥

!

750nm Mosaic Interpolated (DAP
PDS11)

rl Color Mosaic

¥

Color Mosaic Interpolated

¥ MDIS Global Mosalc Campalgns
Multispectral (MDR updated)

Multispectral 750nm (MDR updated)
Multispectral 1000nm (MDR updated)
] Monochrome (BDR PDSS)

. Getting at individual spectra, Method A: Region
of Interest (ROI) == - St e e

=

g

"‘

T

—
. ‘
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@ Mercury Layers »

' ¥ Locatlon Overlays
Mercury Charts

MESSENGER Tiles
Long/Lat Grid

is
!‘

¥

Sunlit Regiom

o Mercury features

Current Satellite Position
MESSENGER Featured Images
» GRS Composition Maps
» Speclal Products
» Terraln Elevation

¥ MASCS/VIRS Global Mosalc
750nm Maosaic (DAF PDS11)

¥

750nm Mosaic Interpolated (DAP
PDS11)

rl Color Mosaic

¥

“

Color Mosaic Interpolated

¥ MDIS Global Mosalc Campalgns
Multispectral (MDR updated)

Multispectral 750nm (MDR updated)
Multispectral 1000nm (MDR updated)
I

] Monochrome (BDR PDSS)

=

=

¥

T

/

iy, W

MESSENGER

MErcury Surface, Space ENvironment, GEochemistry, and Ranging

3D Live View
MESSENGER Tiles

B T _'1‘-‘____
_""'hul_“__'—-

Master Targets

Mercury Charts

[Orbit] All MDIS NAC

Images

[Orbit] All MDIS WAC

Images

[Orbit] MASCS/VIRS Obs.

1 [Orbit] MDIS 750nm

Query * Mosaic Images

e

/

f

10 mi

4%}

250 m per pixel

* Method A:S

‘—\u_l" .

Lat: 26.1045, Lon: 61.2109

1/
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Search Results:

- Region corners (lon, lat):
PIPE  Upper-Lef
[ LEL
Lower-Right:
72, 26.04575) area [5q9. km)

i
MESSENGER Tiles

Long/Lat Grid
Sunlit Regiom
1 o Mercury features
Current Satellite Position
MESSENGER Featured Images
» GRS Composition Maps
» Speclal Products
> Terraln Elevation
¥ MASCS/VIRS Global Mosalc

750nm Maosaic (DAF PDS11) >

750nm Mosaic Interpolated (DAP | 2
PDS11)

(click footprints ar links to 5 detalled information)

[Orbit] VIRS footprints within ROI
{21 records):

o Color Mosalc -
Color Mosaic Interpolated | 3

¥ MDIS Global Mosalc Campalgns

Multispectral (MDR updated)
Multispectral 750nm (MDR updated)
Multispectral 1000nm (MDR updated)

I
] Monochrome (BDR PDSS)
g
10 km | Jllr
10 mi /

250 m per pixel i

«  Method A: Individual Spectra are selectable from pop-up window.
Clicking on one of the spectra will open'new page: (next slide)

34



VIRS spectrum @ UTC=2012-07-05T15:03: 11

@ : - - -
VIS+NIR [DDR] (Radiance) ——
- .
= e f 1:
AL
i

= " lvironment, GEochemistry, and Ranging
T

§ 40 N‘ O C O

i E@i

wavelength (nm)

Individual Spectra

VIRS + WAC spectrum @ UTC=2012-07-05T15.03:11 DALY EERs .
. WG R (g on 56 vt sl ]+ | || BS_pEmiAvg | 20.895895486000001 View
; ’I’H i I BS plncAve | 56.949596201999995  Radiance,
gl ! BS pPhaAvg | 77.838603957999993 reflectance
g - arca 1.288463771772661 p'OTS
; SPENUM | 864 CDR/DDR
- SPEMET | 249988057.50000000000000 source

wavelength () SPEUTC 12187T15:03:11 g
inspect the plotted values as: CSV __ g CS V DOWn | I n |<

BIN 1
S (wavelength,
' DARK 0 :
- . radiance,
27.787919530000000 M 11.262000100000000
N 50.986607350000000 . refl eCTO n Ce
s VIS390 32.771000899999997 pe TO)
oo VIS415 56.489500000000000

59 489714280000001 VIS575 83.750499700000006 VI ewin g

25.776333019999999

) VIS750 72.794002500000005 Geome TFY

56.949596450000001

o e NIR950 62.208999599999999 S pec trum, time

o CDRFILE | VIRSVC_OB2_12187_144509.DAT S ource fil e

0.592632360000000

i Tommmsamoons VIS TEMP | 9.266000000000000
— name

1.648359580000000

0.000935200000000 NIR TEMP | 11.641999999999999

-6.073954870000000

25 7955886099999 VIS750 REFL | 0.089721700000000

59.487427330000003

23.757099390000000 CDREDate 12187

59.491976240000000

iAve | 20.895895486000001 CDRETime 144509

vg | 56.949596201999995

Detector temps

vg | 77.838603957999993

1.288463771772661 mdr_metric 2.528843069000000

B64




et (s)

Ephemeris time at start of integration time Derived longitude of boresight ground intercept point,

at the start of integration time.
met
Mission elapsed time at start of integration time.
Format: <partition_number>/<met_seconds>:<met_microseconds>

BS_pEmifvg(deg)
Average emission angle of boresight intercept points.

tint(s) BS_pIncAvg(deg)
Integration Time used as sensor observation duration. Average incidence angle of boresight intercept points.
SC2TPctrD (Km) BS_pPhahvg(deg)
Space-craft to Target Planet center distance. Average phase angle of boresight intercept points.

SubSCLAT area(Km"2)
Derived subspacecraft latitude on planet surface. Estimated cbservation area on the ground.

SubSCLON SPENUM(int)
Ordered number seqguence for spectra in a given observation.

Derived subspacecraft longitude on planet surface. = 3 3 " )
First spectrum is 0, second is 1, third is 2, and so on.

NADIR_ALT (Km)

Derived spacecraft altitude above nadir point in meters. SPEMET (s)

Mission elapsed time at start of integration time represented as a doub

SubSolLAT (deg)

Derived subsolar latitude on planet surface. SPEUTC (date)

UTC time in YYDOYTHH:MM:S58.00 at start of integration time.

SubSolLON (deg)

Derived subsolar longitude on planet surface. BIN(int)

Number of pixels that were binned together in the data.
FOV_[i-th] (int)
0. This number will matech the ith vector in the bore-sight list. DARK (beol)

Index 0 corresponds to the center of the field of view. Dark Observation.

0 = No
BS_pLon[i-th] (deg) 1 = Yes
Derived longitude and latitude of [i-th] boresight intercept point,

on planet corresponding to observation. VISI10(W/(m"2 steradian micren))

Radiance at 310 nm (binned).
BS_pLat[i-th] (deg)
Derived longitude and latitude of [i-th] boresight intercept point,
on planet corresponding to observation.

VIS390(W/(m"2 steradian microm))
Radiance at 390 nm (binned).

VIS415(H/(m"2 steradian micrem))

BS_pEmi[i-th] (d
_pEmi[i-th] (deg) Radiance at 415 nm (binned).

Derived emission angle of [i=th] boresight intercept point.

SUNM2grnd[i-th] (Km) VIS575(W/(m"2 steradian microm))
Derived subsolar distance to [i-th] boresight intercept point on planet Radiance at 575 nm (binned).
BS_twist[i-th] (deg) VIS750(W/(m"2 steradian miecrom))
Twist angle. Radiance at 750 nm (binned).
sc2BSdist[i-th] (Km) NIRI50(W/(m"2 steradian micrem))
Derived slant range from s/c to [i-th] boresight intercept point in Radiance at 950 nm (binned).

Km (egual to s/c NADIR_ALTITUDE in nadir pointing case).
CDRFILE
IFOVatrack(deg) CDR file the observation belongs to.
Field of view along track.
VIS_TEMP (degrees Celsius)
IFOVxtrack(deg) VIS temperature.
Field of view across track.
NIR_TEMP (degrees Celsius)

a-smear (Km) NIR temperature.
Derived length of VIRS footprint along track over the
integration time, accounting for smear across surface. VIS750_RFL

Photometrically corrected reflectance at 750 nm (binned).
x-smear (Km)

Derived instantaneous width of VIRS footprint aeross traeck CDRDate (date)

at the integration midpoint, accounting for jitter across surface. Obervation CDR date in the form YYDOY.
a-azimuth (deg) CDRDate (date)

Derived angle of footprint smear relative to a N-§ line. Obervation CDR time in the form HHMMSS.

0 is North, plus/minus 180 is South, sign denotes east (clockwise) or

west rotation of azimuth from North. mdr_metric

Obervation metrie, computed as footprint_ area/(cos(e)*cos(i)).

BLatStart (deg) Smaller walues indicate better spectra values.

Derived latitude of boresight ground intercept point,
at the start of integration time.

BLonStart (deqg)
Derived longitude of boresight ground intercept point,
at the start of integration time.

Method A: Linked parameter
T R o e descriptions from individual spectrum

BLatEnd(deg)
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Use probe tool to \

target point of interest,
then request Specira
Retriever for that point

MLA Tracks

¥ Locatlon Overlays
Mercury Charts
MESSENGER. Tiles
Long/Lat Grid

¥

Sunlit Regiom

Y| ¥ (¥|¥|¥

o Mercury features

T

Current Satellite Pasition
MESSENGER Featured Images
» GRS Composition Maps
» Speclal Products !
» Terraln Elevation . ll
¥ MASCS/VIRS Global Mosalc }
750nm Mosalc (DAP PDS11)

750nm Mosaic Interpolated (DAP
PDS11)

L
“

¥

!

v
-

5]
g
]
i
=3
Y| r

Color Mosaic Interpolated { i

! 15 3

¥ MDIS Global Mosalc Campalgns ',' 3y
1 r
-

Multispectral (MDR upgated) k1 I | ||l“m‘ ‘ ‘+ . *-;
|i \L'l’ '-.7; 'Il' I 'l ""‘\,. 1 J
. ! , “

Multispectral 750nm (MDR updated)
f I I L -':.._ |I
f et . ¥
et L/ LY TNy
250 m per pixel 3 Ii,i. l/ll/ Bm ) ] { ! !

« Getting individuol specira Method B: MACS/VIRS
Spectra Retriever: | E

i

-\.

_—
~.
T

T
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Hercurv anam i)

@ [_ﬂE

MLA Tracks

¥ Locatlon Overlays j'l' , P I
ME'L””" i .8 i O] MASCS/VIRS Spectra Retriever

MDIS/WAC spectra

by
‘

Lung.."Lat Grig
Sunlit Reglon

v
-~

"H‘

uery Results
Mercury features q ry

Current Satellite Pasition
MESSENGER. Featured images
» GRS Composition Maps
» Speclal Products
> Terraln Elevation

¥ MASCS/VIRS Global Mosalc
750nm Mosaic (DAF PDS11) _ + pl at ( 58.28739, 26.12207 ):

Access VIRS spectra over [1x1] [3x3] [5x5] km“2 region

Links to MESSENGER MASCS/VIRS - QuickSpectra-Retriever

750nm Mosalc Interpolated (DAP
PDS11)

" Color Mosalc >
Color Mosalc Interpolated >

¥ MDIS Global Mosalc Campalgns
Multispectral (MDR updated)

Multispectral 7S0nm (MDR updated)
Multispectral 1000nm (MDR updated)
Monochrome (BDR PDSS)

2 per pixe \ - I: I‘:il l/ll

=

=
!‘T

¥

%
i am i
|

38



o *

“PIPE. MESSENGER MASCS/VIRS - QuickSpectra-Retriever

Specify the search region (depicted as yellow box below)

Equidistant Cylindrical H

Current Projection:

Local VIII

Zoom region at top of

In?lg]l-:l;.ﬂ. .
page, with postage-
Center Size H
Latitude 26.12207 Longitude [58.28735| (5 4] saq. km stamp VIe\.NS of every
Match resuits: spectrum in the local
= Any {any partion of the search region could be fouchad) ared below

All [the wholz search region must be coverad)

Reset Submit
Mote: For faster results limit search region to capture a small amount of obs

FOUND 6 OBSERVATIONS with positive metric, ordered from best (lower valuoe) to worst (higher value)

The following table can be sorted by clicking the header of the various columns

Clicking on each observation fooiprint allows ro access additional metadata and VIRS/IMDIS comparison plot

Individual spectra can be selected to not be included in the charts at the botiom and 'redraw plois' clicked to redraw with the given parameters 33




Observations at (lon, lat) = (58.28739.26.12207)

redraw plots

ortho. preview (2020 sgkm)

exclude from the plots below

i

exclude from the plots below

L

exclude from the plots below

.-q,--*)-:q,.-ét?-zu'*l';\Ix "-"J"' ﬂ

*

]

exclude from the plots below

- i
- e S
._._—I—.' -

source locator

VIS: VIRSVC_ORB_12012_050451

[.DAT] [LLEL]
MIR: VIRSNC _ORB_12012_050451

[.DAT] [LLBL]

Spectrum no. 1256

MET: 1/234833729:530000
UTC: 2012-01-12 05:31:03
Inspect spactrum as CS5W

VIS WIRSYC_ORB_12012_050451

[.OAT] [LLBL]
MIR: VIRSNC _ORB_12012_050451

[.DAT] [LLEL]

Spectrum no. 1257

MET: 1/234833730:780000
UTC: 2012-09-12 05:31:04
Inspect spectrum as CSY

VIS WVIRSYC_ORB_12012_050451

[.DAT] [LLEL]
NIR: VIRENC_ORE_12012_0560451

[.DAT] [LLEL]

Spectrum no. 1255

MET: 1/234833728:280000
UTC: 2012-01-12 05:31:04
Inzpect spactrum as CSW

VIS: VIRSVC_OB2_12187_144509

[.DAT] [LLEL]
NIR: VIRSNC_0OB2_12187_144509

[.DAT] [LLBL]

Spectrum no. 917

MET: 1/249988123:750000
UTC: 2012-07-05 15:04:17
Inzpect spactrum as CSW

VIS VIRSYC _0OB2_12187_1445039
[.CAT] [LLBL]
MNIR: VIRSNC _OB2_12187_144509
[.ODAT] [LLBL]

Spa"in.lm no. 916

Incidence Emission Phase

angle angle angle vis MNIR area
rnetric
{avg. on {avg. on | (avg. en Temp. Temp. (sgkm}
sphera) sphera) sphera)
56556 22.859 77T.B26 | 14.238 16980 1.584 3.118
°
Postage stamps with
[ ]
links to data
5G.57a 22.835 TT.B27 14240 16981 1.584 3120
5G.533 22.882 TT.B26 14.236 16.979 1.585 3.120
58.090 20.645 TT.BO5 9489 11.7685 1.B58B 3.756
58.065 20.571 TT.BOG6 0477 11.751 2.004 4047

40



VIS VIRSVC_OB2_12187_144509 | 58.116 20726 77803 9489 11.765 2063 4156
[.DAT] [LLBL]

) MIR: VIRSHNC_0OB2_12187_144500

B T [.DAT] [LLEL]

I e s Spectrum no. 918

MET: 1/249088125:0

UTC: 2012-07-05 15:04:18

Inspect spectrum as CSY

[] exclude frem the plots below

VIRS spectra (Radiance) @ lon=58.287 lat=26.122 (5x5 sqkm)

m 1 ] ] ¥ x
i, | A L, e, i Up to 10 spectra at a
} time shown in radiance
A0 : a2 2L i b
¢ 1
% 1..1*[ 1"I|J l]‘-flii'u
5 @ e Ls 1; f Tf
: g it
Eﬂ B0 (Bssssaiomssoianosnmmiosm e ol s ssssssssiiorssaio s iiossioisssioinioinis w L I “H
£ ' i *
E '
R - s S S | 2 -
S » o -+ S Al B
1]
r
0 §=
1 - e
40 i | i i i |
x0 400 &0 a0 1000 1200 1400

wavelength (nm)

The following plot shows the spectra listed on the table above, as well as their average (in green). 41



wavelength (nm)

The following plot shows the spectra listed on the table above, as well as their average (in green).
VIRS spectra (Reflectance) @ lon=58.287 lat=26.122 (5x5 sgkm)

U-'s T T T T T
: : Average (6 spEftra} —_—
025 |--4 sqme spectrq ShOWI‘I in ................................................. .................... -*I ...............
reflectance with average |y
02 ; E 34

015

o1

Reflectance (unitless)

005

005 i i
10 00 0 &00 1000 1200 1400

wavelength (nm) 4
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Accessing MASCS/VIRS Dato

P

Directly:

DS and

DOWnN

Readl
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loading from
ng Structures
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PDS Geosciences Node:
pds—geosciences.wusﬂ.edu
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MErcury Surface, Space ENvironment, GEochemistry, and Ranging

' Click Mercury to go to the
N MESSENGER page.

ne and available to datafi an 1-Mar 30, 2013

January 17, 2014. Products
from sols 270 through 359
have been added to the

Jan. 14, 2014. New




». MESSENGER"

MErcury Surface, Space ENvironment, GEochemistry, and Ranging

NATIONAL AERONAUTICS * :h H :El'-lu’ut
AND SPACE ADMINISTRATION + NASA en Espafic

+ Contact NASA

PDS Geosciences Node

p ! Washington University in St. Louis
—— A e . - W
HOME DATA AND SERVICES TOOLS ABOUT US CONTACT US SITE MAP

Services MESSENGER . .
Analyst's Notebooks Clle MASCS ArChIVE.

Virtual Astronaut The MESSENGER (Mercury Surface, Space EnvironrfTemt, epL. b, 20
Orbital Data Explorers Geochemistry and Ranging) mission was launched in August Release 10¢ncludes raw and
Spectral Library 2004 on a long journey to Mercury. The spacecraft completed one calibrated #fata acquired from

FTP Access fiyby of Earth, two of Venus, and three of Mercury before entering Septembgf 18, 2012, through

Workshops Mercury's orbit in March 2011. MESSENGER is now in its second March 13 2013.
Geosciences Node Data extended mission, which runs through March 2015
Augusyf23, 2013. MASCS CDR

,’j‘jﬂ'iz September 6, 2013. MESSENGER Release 10. and DPR Reader software is
' MESSENGER Release 10 includes raw and calibrated availgole.

Mercury =
MESSENGER ?gtazgigwred from September 18, 2012, through March Mafch 8, 2013. Release 9 data

About agP online. Raw and calibrated
MESSENGER gata go through September 17,
GRS/NS Instruments and Archives 012, and derived data for most
MASCS instruments through March 25,
MLA 2012.

Radio Science

o EPPS (Energetic Particle and Plasma | EPPS Archive Sept. 7, 2012. Release 8 data

Moon are now online, covering the
Earth Spectrometer) (at the PPI Node) first 12 months of orbital

Asteroids GRS (Gamma Ray Spectrometer) and | GRS and NS Archive operations (through March 25,
Gravity Models NS (Neutron Spectrometer) 2012).

All Geosciences Data Holdings
. - MAG (Maanet MAG Archive March 8, 2012. Release 7 data
Help (Magnetometer) p , are now online, covering the

Frequently Asked Questions - " first six months of orbital
s [ R T BT ;IA”SCS gﬂercuw_ft\_tmossph;rlc antd MASCS Archive operations (through September
Help for Data Users urface Composition Spectrometer) 17, 2011).

i includes:
Help for Data Reviewers . -
Lisip for Peoposass UVVS (Ultraviolet/Visible Sept. 8, 2011. Release 6 dta

Instrument PDS Archives




AL MESSENGER

MErcury Surface, Space ENvironment, GEochemistry, and Ranging

v AND SPACE ADMINISTRATION |

+ Contact NASA

-
-
]

PDS Geosciences Node

Washington Univer.

- .o s S Two ways to find MASCS data:

HOME DATA AND SERVICES TOOLS

Services

Analyst's Notebooks
Virtual Astronaut
Orbital Data Explorers
Spectral Library

FTP Access
Workshops

Geosciences Node Data

Mars

Venus

Mercury

MESSENGER

About
MESSENGER
GRSINS
MASCS
MLA
Radio Science
XRS

Moon

Earth

Asteroids

Gravity Models

All Geosciences Data Holdings

Help

Frequently Asked Questions
Geosciences Node Forums
Help for Data Users

Help for Data Reviewers
Help for Proposers

About Checksums

Email Us

Scheduled Maintenance

This site may be down on
Thursdays between 7:00 and
9:30 pm Central Time for
maintenance.

MESSENGER: MASCS Follow links directly to raw and derived
—— archives online.

acquirad from Septegiber 1

August 23, 2013, iAsCs C Use the Mercury Orbital Data Explorer
MASCS s the Mercury fmospheri search tools to select data products.

MESSEMNGER. The datf sets are g
University Applied Phyfics Laboratory, Laurel, Maryland

MASCS has two subsfstems, UVVS (Ultraviolet and Visible Spectrometer) and VIRS (Visible and
Infrared Spectrograph. UVWS data are archived by the PDS Atmospheres Node, and VIRS data g

archived by the PDS @eosciences Node. Both data sets are stored on the same archive volungd’
available from both npdes

MASCS Data Sets

UVVS and VIRS EDRs - MASCS UlsavioletVisible Spectrometer and
Visible/infrared Spectrograph Experinent Data Records

Derived Data Products

UVVS and VIRS CDRs and DDRs”MASCS Ultraviolet/Visible gpectrometer and
ple/infrared Spectrograpb-Calibrated Data Records angfDerived Data Records

Mercury Orbital Data Explorer - Pro search, display, and download
tools for this data set

Mercury Footprint Coverage Explorer - Part of the Mercury ODE, this
page links to product coverage maps in Google Earth and other formats.
ME S SENGER QuickMap - This simple, interactive map interface used by
the MESSENGER science team is now available to the public.

MASCS CDR and DDR Readers - The MASCS Team has provided IDL
funrtinne tn read CNR and NNR data filac intn an Nl arrav af data
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Method A: Direct links to data online

s-geosciences.wustl.edu - /messenger/mess-e v _h-mascs-3-virs-

~-caldata-v1/
The MASCS derived data archive is in
arent Directoryl volume messmas_2001.

/2013 2:53 PM <ir> messmasz 2001
/2013 1:36 PM Mg s

-geosciences.wustl.edu - /messenger/mess-e v_h-mascs-3-virs-
-caldata-vl/messmas 2001/

Data products are in the data directory.
Click down the data directory tree to
S 10056 anreasdl choose product type, mission phase, VIRS
:47 PM <dir> cal) data, observation date, and sensor.

:06 PM +
:19 AM . .
135 AM The data directory contains “cdr”, “ddr”,

:53 PM 30407

;56 PM cdir> emtrss and “dap” subdirectories for direct
:38 PM <dir>

:56 BM <dir> inde ! access to all data.

156 PM <dir>
125 AM 3433 voldesc.cat

rent Directory]

2013
2011
2013
2013
2013
2013
2013
2012
2013
2013
2013

O W Wk W kO W B W
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MErcury Surface, Space ENvironment, GEochemistry, and Ranging

Every data file (.dat) comes with a
PDS label (.Ibl) that describes it.

You’ll need both files. Right-click to
11144 wvirsvd 078 0115909.dat
(d o8 D download.
259358 3

sz 078 _Ol4ses—@atr

2426 wvirswvd 078 014105.1bl
4643352 virsvd 078 070 .dat
2426 wvirsvd 078 07 .1bl
209160 wvirsvd 078 071824.dat
2424 wirsvd 078 071824.1bl
209160 virsvd 078 0719 .dat
2424 virsvd 078 0719 .1bl
209160 wvirswvd 078 072020.dac

2474 tri worrd i NTFIN0T 1k

= H
 H
312
3
-
= H
3:
3:
a3
|
|
Q.

If you want more than just a few files, it will be easier to get them
with FTP. You can use any FTP client. We recommend Filezilla
(filezilla-project.org) because it allows easy drag-and-drop
downloading. See next page for an example ...
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m

Method A: Direct links to data online, continued

) pds-geosciences.wustl.edu - /messenger/mess-e v_h-mascs-
3-virs-cdr-caldata-vl/messmas 2001/data/ddr/ob2/virs

/mascs20120318/vis/ To get the FTP address, put ftp://

in front of the link in your browser
_ _ window, and use that link in your
1/15/2013 3:15 PM 711144 virsvd ob2 12078 011909.dat
1/15/2¢ & pds-geosciend es.wustl.edu - FileZilla FTP SOﬂwa re.
File Edit View Jransfer Server Bookmarks Help . . .
ATV e B&®E TN This example uses Filezilla FTP

Host: |pds-geoscnences.wus @: Ianonymous Password: SOftwal’e.

Response: 125 Data connection already open; Transfer starting.

Response: 226 Transfer complete.

Status: Calculating timezone offset of server...

Command: MDTM virsvd_ob2_12078_215826,dat|

Response: 213 20130115211552

Status: Timezone offsets: Server: -21600 seconds. Local: -21600 seconds. Difference: 0 seconds.
Status: Directory listing successful

[To Parent Directory]

Local site: | C:\ Remote site: | _h-mascs-3-virs-cdr-caldata-v 1/messmas_2001/data/ddr fob2/virs /mascs 20120318 fvis :I
[=- /88 Desktop -] 2 ddr
My Documents =2 ob2
(=148 Computer - 3 virs
.81 c: (0%) - 2 mascs20120318

4 I vie

Filename Filename = I Filesize I Filetype ] Last modified ] Pe «
Config.Msi . e
System Volume Information @ virsvd_ob2_12078_011909.dat 711,144 DAT File 1/15/2013 3:15...
Program Files (x86) @ virsvd_ob2_12078_011909.Ibl 2,424 PDS Label 1/15/2013 3:15...
temp {®|virsvd_ob2_12078_014105.dat 2,593,584 DAT File 1/15/2013 3:15...
{f'-u-lnn.m i uireud AR AT N1AINE Tk 3 AT =] Tl N SN | 1/EMN12 21E
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Other files you might need

Look inside the PDS label. There may be a line like
ASTRUCTURE = “VIRSVD.FMT”.

Structure files describe the format of the data table.
You’'ll find them in the LABEL directory of the archive.

pds-geosciences.wustl.edu - /messenger/mess-
e v_h-mascs-3-virs-cdr-caldata-vl/messmas 2001

[To Parent Directory]

7/11/2013
9/7/2012
6€/18/2013
1/10/2013
12/7/2012
12/11/2012
12/17/2012
12/10/2012

:22 AM 1382 labinfo.txt
:38 FM 9674 uvvshdrc.fmt
:50 PM 24349 uvvsscic.fmtc
+ 27 BM 12376 uvvasscid.fmt
:12 FM 26470 wvirsnc.fmt
37 PM 18161 virsnd.fmt
53 BM 264962 wvirsvc.fmt
42 FM 18248 virsvd.fmt (

[
M -] O = o = =W

[
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MErcury Surface, Space ENvironment, GEochemistry, and Ranging

Other files you might need

pds-geosciences.wustl.edu - /messenger/mess-
e v_h-mascs-3-virs-cdr-caldata-vl/messmas 2001

Documentation is
re Parent b . found in the
6/13/2013 - 5924 docinfo.txt DOCUMENT

5/5/2011 : 864 ma=scs cal rpt.lbl .
5/5/2011 : 1421580 mascs cal rpt.pdf dlrectory- EaCh

5/5/2011 : 85654 mascs cal rpt.txt

1/24/2012 : 1147 uvvs calibration changes - docu ment Comes in

1/27/2012 : 67117 uvvs calibration changes

1/27/2012 12: 2255 uvvs calibration changes a PDF Version and 3

1/31/2013 - 574 uvvs cdr2ddr.1lbl

1/31/2013 : 119262 uvvs cdrEddI.t)—ct plain text VerSion,

6/19/2013 : 1722 uvvs cdr ddr =is.
6/19/2013 : 1286113 uvvs cdr ddr sis. .

6/19/2013 - 203798 uvvs cdr ddr sis. WIth a |abe' that
7/18/2013 : 484 uvvs edrZcdr.lbl .
7/18/2013 10: 254016 uvvs edr2cdr.txt describes both.

12/13/2012 : 1287 wirs calibration changes

12/13/2012 : 54442 wvirs calibration changes The SIS (SOﬂware

12/13/2012 : 1904 wvirs calibration changes

1/14/2013 : 574 virs cdr2ddr.lbl |nterface

1/14/2013 : -
6/17/2013 8: . : . pe . ) .
6/17/2013 - ¥ i cdr ddr dap sis. Specrﬁcahon IS the
6/17/2013 : : cdr ddr dap

1/24/2012 : 1 UlI. primary document.

1/24/2012 : 3473422 wvirs dark analysis report l.pdf

o e .
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.|

Services

Analyst's Notebooks
Virtual Astronaut
Orbital Data Explorers
Spectral Library

FTP Access
Workshops

Geosciences Node Data

Mars

Venus

Mercury

MESSENGER

About
MESSENGER
GRS/MINS
MASCS
MLA
Radio Science
XRS

Moon

Earth

Asteroids

Gravity Models

All Geosciences Data Holdings

Help

Frequently Asked Questions
Geosciences Node Forums
Help for Data Users
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Now for Method B, using the Mercury Orbital Data Explorer.

PDS Geoscienres Nndo

a1 S Two ways to find MASCS data:

HOME DATA AND SERVICES TOOLS

MESSENGER: MASCS Follow links directly to raw and derived
archives online.

September 6, 2013. ME",SH
acquired from Septem’er 1

August 23, 2013. MA 5CS C Use the Mercury Orbital Data Explorer
MASCS s the Mercury Atrjlospheri search tools to select data products.

MESSEMNGER. The data | ets are p
University Applied Physi s Laboratory, Laurel, Maryland

MASCS has two subsysiems, UVVS (Ultraviolet and Visible Spectrometer) and VIRS (Visible and
Infrared Spectrograph). UWS data are archived by the PDS Atmospheres Node, and VIRS data arg
archived by the PDS Geosciences Node. Both data sets are stored on the same archive volumeg
available from both noces

MASCS Data Sets

R=w Data Products

UVVS and VIRS EDRs - MASCS Ult:avioletVisible Spectrometer and
Visible/infrared Spectrograph Experiinent Data Records

Derived Data Products

UVVS and VIRS CDRs and DDRs~MASCS UltravioletVisible gffectrometer and
Viziblelinfrared Spectrograph-Calibrated Data Records angg@erived Data Records

Mercury Orbital Data Explorer - Pro search, display, and download
tools for this data set

Mercury Footpnnt Coverage Explorer - Part of the Mercury ODE, this
page links to product coverage maps in Google Earth and other formats.
MESSENGER QuickMap - This simple, interactive map interface used by
the MESSENGER science team is now available to the public.

MASCS CDR and DDR Readers - The MASCS Team has provided IDL
funrtinne tn read CNR and NNR data fila= intn an 1N arrav of data
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PDS Geosciences Node
4 gton University in St. Lowis

WELCOME TO THE MERCURY ORBITAL DATA EXPLORER

The PDS Geosciences Node Mercury Orbital Data Explorer (ODE) provides search, display, and dov £ Choose Data Produ ct

for the PDS science dat s s Messenger mission. Chpose one of the a 0sing ODE,

Data Product Search T . What's New Sea rCh '

Search for orbital science products across Tl See what's new with ODE

missions, instruments, and data sets via

time, location, and product ids. __//

e —

Additional Tools Help & Resources
& Product Type erage Access the ODE help, find additional
resources, and see what's coming

Data Set Browser Available Data Sets
Browse through the orbital data set files A full list of mission, instrument, and
stored in the PDS archives product types available in Mercury ODE

Download Cart
Download products added to the cart from Mars ODE Lunar ODE

the product search
Mercury ODE . Venus ODE

The Mercury Orbital Data Explorer is produced by the ¢ ences Node at Washington University in St. Louis.

Send comments to ebr ter@wunde
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Method B: Using the Mercury Orbital Data Explorer, contmued

Mercury Orbital Data Explorer PDS Geosciences Node

Wb Washington University in St. Louis

{JHome { L) Data Product Search 'Data Set Browser | _Download | JHelp & Resources

DATA PRODUCT SEARCH

Open the Select Data Sets pulldown.

Planetary science data stored in PDS is organized by data icts an
related data products, usually products acquired by g icular instrums

also includes all documentation and supportings®8terials needed to ungh CliCk the CheCkboxes nEXt to MASCS VIRS

product is a set of measurements resyls from a science observaj#n, data SEtS
; : .
instrument and processed in fain way.

STEP 1. SELEGPDATA SETS TO SEARCH (A SELECTIOWIS REQUIRED) @

3

%] “S@lect One or More Desired Data Sets (Rfleased PDS Archives) (Hide Options - 2 Parameters Set)

E Map location data is available for these

Observation time data 1s available fo ese products.
Product emission, incidence, and se angle data is available for these products.

Solar longitude data is availablgffor these products.

Other Product Types ~.

ata set

Data Set

Other Product Types ~.

RCDR - VIR Calibrated Data Record ﬂ c
™ UVVDDR - UVVS Derived Data Record (K
v! VIRDDR - VIR Derived Data Record E

MDIS-NAC - Mercury Dual Imaging System - Narrow Angle Camera

I i e e e . A B ol a_ s w1 HR =]
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STEP 2. SET ADDITIONAL FILTERING PARAMETERS (OPTIONAL)

¥| select a Product ID or filter by a partial Product ID

2] Find by Product Location

Select a Specific Feature

A selected feature's Latitude and Longtude bounding box will be used for search @

Feature Type: | -Select Feature Type- LI Feature Typ¢

Feature Name: | -Select Feature Name-

or
Directly specify a Latitude and Longitude coveragegifea

Mercury ODE uses planetocentr) yordinates that 3

Max Latitude
(-90 to 90)

.

Western Eastern

most most
Longitude

(0 to 360)

[125.5

e

Min Latitude
(-90 to 90)

124.5
I Longitude

(0 to 360)

Show Area
On Map

STEP 4. SUBMIT QUERY

View Results in Table sults on Map Display
v Display Product Thumbnails on search results page

270°

A ‘ R
- . 4
¥

Method B: Using the Mercury Orbital Data Explorer, continued

Further down the page, enter your
desired search criteria.

For example, to search a specific area,
first open Find by Product Location, and

8 then enter latitude-longitude limits.
;I Full Fea =N & rr———

based on the product’s center |atitude and longitude.

Selected Search Area

Qe aoe 1B0®
.. )
UU
.. -g0®
= a0

0 B 180°

When ready, choose
View Results in Table.
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Method B: Using the Mercury Orbital Data Explorer, continued

Click a Product ID to Check the Click Update Cart to When
see more information products add checked ready, click
on the right side of to be products to your Download.
the screen downloaded shopping cart

] :sj Mercury Orbital Data Explorer PDS Geosciences Node

Washing®n University in St. Lowis

m &) Data Producy Search

SEARCH RESULTS VIRSNC_0B2_12177_230048_DAT

MESSENGER MASCS VIRCDR - VIR Calibrated Data Record
Products Found: 36

~ Display Product Thumbnails Update Cart | Product Description a Data Set Documents (cli

Instrument Type Time Browse Meta Data ] Label | Map Context|

MESSENGER MASCS VIRCDR RN z f i AT 2012-08g26T01:03:51.5 No product browse version is available.

MESSENGER MASCS VIRCDR /1P DB2 12177 0701 - 12-06- T U.500

e e e . e Add Product to Cart |
MESSENGER MASCS VIRCDR VIRSMN r p 4 2012 25T23:11:02.000

MESSENGER MASCS VIRCDR v D 12259 1540 D 12-09- 144,500

- - - . e - PDS Product Files = Derived Files ]
MESSENGER MASCS WVIRCDR VIRSN 2 12354 12 T 2012-12-19T707:46:22.000

MESSENGER MASCS WIRCDR VIRSMNC OB2 13069 08214 - 13-03-10T08:22:01.500 Product Files & Labels

MESSENGER MASCS WVIRCDR VIRSM 1 )7 4 2011-04-07T03:40:07.500 . ) _
'IrL:UJl.- .-.. I.‘ijt'J e

MESSENGER MASCS VIRCDR VIRSNC ORB 11133 2048 - 11-05-13T721:06:59.500

MESSENGER MASCS VIRCDR VIRSN 11192 14512¢ 011-07-11T15:02:01.

enc oh? 172177
VIFTSNIC <

Product Label File

MESSENGER MASCS VIRCDR VIRSN ORB 11214 081907 . 11-08-02T09:06:
MESSENGER MASCS VIRCDR VIRSNC ORB 11309 100323 DA 11-11-05T10:03:4

Referenced Files

MESSENGER MASCS VIRCDR VIRSNC ORB 11364 225 DAT 11-12-30T23:00: Label Format File

MESSENGER MASCS WVIRDDR VIRSN ORB 11097 033945 DA 11-04-07T03:40:0
Product Summary

Instrument Host ID

MESSENGER MASCS VIRDDR VIRSND ORB 11133 204806 DAT -05-13T21:06:

B R B R 4 TR S— S saam S —— . - fama A

fn Wi A i M Wi S Wl M W MM 11
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L) Home

SELECTED ITEMS FOR DOWNLOAD

FDS Data products are freely available to the public. The ODE

products and individual files for convenient download. For most requests, the ODE system will acquire, compress,

*
-

Method B: Using the Mercury Orbital Data Explorer, contin

download cart allows a user to select multiple

and

place the requested files on an FTP server. The user will receive an email when the files are ready for download.

Confirm the products you have selected for

button.

STEP 1. REVIEW PRODUCTS SELECTED FOR DOWNLOAD

Products Selected for Download;

Size of current cz ms: 15 MB

134 ew Products Selected for Download

download. After

removing any unwanted products, click th

Empty the Cart

Open View
Products Selected
for Download to
see what’s in the
shopping cart.

(Show Selection List - 5 Products)

Check one of the

STEP 2. DO YOU WISH TO ADD ADDITIONAL DATA SET FILES TO THE CART? - CREATE MINI-ARCHIVE

The Mini-Archive option will add all related files from the PDS Archive including: documentation, software sz

extras, catalogs, indexes, and the browse images of any products

Download Options:

¥ selected Products
(label, data product, and browse images

Products Selected for Download: 5
Files from Product selections: 11

Size of current cart selections: 15 MB

" Selected Products’ Derived Files
(map projected, etc.)

I Mini-Archive Files

(related files from the PDS Archive including:
documentation, software, errata, extras,
catalogs, and indexas)

Selection Total

Derived files: 10
Size of derived files: 0 MB

Files from Mini-Archive selections: 36
Size of Mini-Archive files: 1 MB

Products Selected for Download: 5

Download Options
to include
additional files in
the cart.

When ready, click

Continue > |

at the bottom of the page.
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PDS Geosciences th’
V n U ersity in St. |

Lol

\./Data Product Search | [C] Map Search . |Data Set Browser | (. Download | JHelp & Resources

DOWHNLOAD SETUP

Details for acquiring the selected data files:

1. The Geosciences Node will retrieve the files you have requested and place them in a user specific FTP folder for

your download. After the completion and submission of this form, an automated system will prepare tf

you to download the selected files from. You will receive an email when the files are ready for downlos Enter your email

will include the FTP address and username.
address to be

- @ z C 1ar © Tar.cz © No Compression L <
Select format: Zip T T No Comp notlﬁed When vour
Terms and Conditions Order iS ready tO

PDS data products and data set files are freely available to the public.

download.
Policy for Citations of PDS Data click here

Then click
Submit Request.

Your email: ||

(You will be notified at this email address when the files are ready for download.)

Submit Request | Please only click this button once. Multiple clicks may result in problems with your request.
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Other Useful Tools

- = —
HOME DATA AND SERVICES TOOLS ABOUT US CONTACT US SITE MAP

MESSENGER: MASCS
Analyst's Notebooks
Virtual Astronaut
Orbital Data Explorers
Spectral Library

FTP Access August 23, 2013. MASCS CDR and DDR Reader software is available. Mercurv Footp ri nt

Workshops

September 6, 2013. MESSENGER Release 10 includes MASCS EDR and CDR data
acquired from September 18, 2012, through March 17, 2013,

A is the ercury Almospneric and Surface omposition Spe rometer instrument on
Geosciences Node Data MASCS is the M Al h Surface C tion Spect 1 1
Mars MESSENGER. The data sets are produced by the MASCS Science Team at Johns Hopkins

i ¢ Applied Phy: tory, I, Maryl
Jenus University Applied Physics Laboratory, Laurel, Maryland ShOWS product

M -
' E'lClJrrr.'EQSE“GER MASCS has two subsystems, UVVS (Ultraviolet and Visible Spectrometer) and VIRS (Visible and .
o bk Infrared Spectrograph). UVVS data are archived by the PDS Atmospheres Node, and VIRS datafe | COVErage maps in
MESSENGER archived by the PDS Geosciences Node. Both data sets are stored on the same archive volygfe,

GRS/NS available from both nodes. various formats.

MASCS
MLA

Radio Science
XRS Raw Data Products

Moon UVVS and VIRS EDRs - MASCS UltravioletVisible Spectrometer ang
Earth Visible/infrared Spectrograph Experiment Data Records M ESS E NG E R

Gravity Models Derived Data Products Quickmap allows

MASCS Data Sets

All Geosciences Data Holdings UVVS and VIRS CDRs and DDRs - MASCS UltravioletVisige Spectrometer and

Help Visible/infrared Spectrograph Calibrated Data Recordggnd Derived Data Recorgg ma p'bESEd Seéa rCh €s
Frequently Asked Questions d nd d own I O4d dS.

Geosciences Node Forums
Help for Data Users

Help for Data Reviewers o Mercury Orbital Data Exploreg - Gfovides searc play, and download

Help for Proposers tools for this data set.
About Checksums

Email Us Mercury Footprint Coverage Explogge® Part of the Mercury ODE, this MASCS CDR and DDR

Scheduled Maintenance page links to product coveragg g#®Ds in Google Earth and other formats.
This site may be down on MESSENGER QuickMap - T ple, interactive map interface used by
Thursdays between 7:00 and the MESSENGER science team is now available to the ol Readers hEIp read

9:30 pm Central Time for MASCS CDR and DDR Readers - eam has provided IDL i
maintenance. functions to read CDR and DDR datailes into an IDL array of data data into IDL.
structures.




More Informa’non from PDS 4

Geosciences Node Forums for data
users and data providers, at
hitp://geoweb.rsl.wustl.edu/community/

If you can’t find the answer on the
forums, send an email to
geosci@wunder.wustl.edu
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IDL Reader Files (C

Available at

Not officially part of PDS delivery (not

reviewed and support not
17 in IDL 8.X)

they work as of March 20

guaranteed - but

Reads MASCS data (CDRs, DDRs) into an IDL
sfructure that can be used in programs or to

plot data

Use show_daqi.pro to read data quality mdex

|n’ro proper forma’r |

61



@ ML MESSENGER ;":

« CDR Readers
— init_mascs_cdr_templates_é.pro
—read_mascs_cdr_é6.pro
—read_uvvs_cdr_hdr_é.pro
—read_uvvs_cdr_sci_é.pro
—read_virs_nir_cdr_é.pro
—read_virs_vis_cdr_é.pro

IDL Readers — Requwed Flles

62



« @ AL MESSENGER SR

« DDR Readers

— init_mascs_ddr_templates.pro
—read_mascs_ddr.pro
—read_uvvs_ddr.pro
—read_uvvs_surf_ddr.pro
—read_uvvs_surf_hdr.pro
—read_virs_nir_ddr.pro
—read_virs_vis_ddr.pro

IDL Readers — Requwed Flles &

63
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