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AL AMAL 

TheEmiratesMars Missionis the first planetaryexplorationmission

for the UAE,announcedin 2014.

HopeProbeis developedthrough a partnershipbetweenMohamed

bin RashidSpaceCentre (MBRSC),LASPat University of Colorado

Boulder,andArizonaStateUniversity(ASU)

Dueto launchJuly2020
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PROGRAM OBJECTIVES

ü Develop science and engineering 
capabilities 

ü Data from the mission should be 
beneficial to the global science 
community

ü Arrive at Mars by the 50th

anniversary of the formation of the 
UAE.
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SCIENCE OBJECTIVES
EMM is a mission focused on atmospheric dynamics.It will explore the 
atmosphere of Mars globallywhile sampling both diurnaland seasonal

timescales. 

Science Questions

How does the Martian lower 
atmosphere respond globally, 
diurnally and seasonally to solar 
forcing? 

How do conditions throughout 
the Martian atmosphere affect 
rates of atmospheric escape?

How do key constituents in the 
Martian exosphere behave 
temporally and spatially?

Science Objectives

Characterize the state of the Martian 
lower atmosphere on global scales 
and its geographic, diurnal and 
seasonal variability

Correlate rates of thermal and 
photochemical atmospheric escape 
with conditions in the 
collisionalMartian atmosphere

Characterize the spatial structure and 
variability of key constituents in the 
Martian exosphere
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Project Management & Development

Spacecraft, Mission Operations, 

Observatory and Spacecraft I&T

Instruments Launch VehicleNavigation

Fund

Science

EMM PARTNERSHIPS
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EMM PROJECT DEVELOPMENT TIMELINE

Concept

2015 2016
PDR

2017
CDR

2018 2019
PER

2020
Launch

2021
MOI

2022 2023 2024

Preliminary 
Deign

Detailed 
Deign

Assembly & Test Cruise Science 
Operations

Extended Science 
Ops

We are here
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MISSION TIMELINE



EMM INSTRUMENTS

EMIRS EMUS EXI

Fourier Transform IR 
Spectrometer

Ultra Violet Imaging 
Spectrometer

Imager with 12 MP camera 
with 6 bandpass filters 

(VIS/UV)
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EMM Science Flow

ScienceInvestigations

Determine the three- dimensional 
thermal state of the lower 
atmosphere and its diurnal 
variability, on sub-seasonal 

timescales

Determine the geographic and 
diurnal distribution 

of key constituents in the lower 
atmosphere on sub-seasonal 

timescales

Physical Parameters Observable Quantity Instruments

Temperature Profiles <50 km

Surface Temperatures

H20 vapour column 
abundance

Ice column integrated optical depth 
ŀǘ мн ˃Ƴ ŀƴŘ онл ƴƳ

Dust column integrated 
optical depth 9 ˃ Ƴ

Ozone column integrated 
abundance

Absolute radiance of CO2 
absorption band 

(7-у ˃Ƴ ŀƴŘ мп-мс ˃Ƴύ

Absolute radiance over a subset of the 
spectral range

(7 - мн ˃Ƴύ

Relative radiance of H2O vapor 
absorption (25-40um)

Relative radiance of H2O ice 
absorption bands (10-мр ˃Ƴύ

Relative radiance of dust absorption 
bands (8 -нр ˃Ƴύ

2D image of radiance in 320

2D image of radiance in 260

EMIRS

(IR)

EXI

(VIS/UV)
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EMM Science Flow

ScienceInvestigations

Determine the abundance and spatial 
variability of key neutral species in 
the thermosphere on sub-seasonal 

timescales

Determine the three-dimensional 
structure and variability of key 

species in the exosphere and their 
variability on sub-seasonal 

timescales

Physical Parameters Observable Quantity Instruments

Carbon Monoxide 
Column Density

Oxygen Column Density

Density of Hydrogen Corona

Density of OxygenCorona

CO Emmistion

(CO 4PG: 140ς170 nm) 

Light intensity image at O

(130.4 nm & 135.6nm)

Light intensity at H 

(121.6 nm and 102.6 nm)

Altitude profiles at H emission (121.6 

nm and 102.6 nm)

Light intensity at O

(130.4 nm)

EMUS

(FUV)

Altitude profiles at O emission 

(130.4nm)
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Instrument Specifications Science Targets

SPECIFICATION
Instantaneous Field of 
view

6 mrad

Spectral Resolution 5 cm-1 or 10 cm-1

Spectral Range 6-40+ µm

Spatial Resolution <300 km resolution

Observation Capability Observe ½ of Mars within ½ 
hour of observing

~60 observations per week 
(~20/orbit)

EMIRS

Instrument Description
EMIRS is the 5th generation ASU built FTIR spectrometer with 
OTES, Mini-TES (2x), MGS-TES and MO-TES heritage

Å Simple, FTIR spectrometer w/ pointing mirror

Å Acquires interferograms every 4 seconds 

Å Space and internal blackbody provide 1.5% absolute 
calibration

Å Electronics compress and packetize science and 
housekeeping data

MEASUREMENT REQUIRED SCIENCE NEED

Relative radiance of dust absorption bands To characterize dust.

Relative radiance of ice absorption bands To characterize water ice clouds.

Relative radiance of H2O vapor absorption 

bands

To track the Martian water cycle.

Absolute radiance of CO2 absorption band Track the thermal state of the Martian atmosphere.

Radiance at 1300 cm-1 Boundary condition for the lower atmosphere.
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Instrument Description

Instrument Specifications Science Targets

SPECIFICATION
Field of view (0.18°, 0.25°, 0.7°) × 11.0°

Wavelength range 100 ς170 nm

Spectral resolution 1.3, 1.8, 5 nm 

Spatial resolution with 
narrow slit

0.14° × 0.20°

Detector photocathode CsI

TARGETS WAVELENGTH 

H 102.6, 121.6 nm

O 130.4, 135.6 nm

CO 4PG 140-170 nmFUV spectrum of Mars 

[Feldman. Icarus 214.2 (2011): 394-399]

Region 2: 1.06 ï1.6 RM exosphere: thermal O corona; H

corona
Region 3: 1.6 ï6 RM exosphere: bound O corona; H corona

Region 4:  6 ï10 RM exosphere: escaping O; H corona

Region 1: 0 ï1.06 RM thermosphere: H, O, CO 
Not to scale

Å Far ultraviolet imaging spectrograph that will characterize the escape of 
hydrogen and oxygen from Mars and the state of the Mars Thermosphere. 

Å It consists of a single telescope mirror feeding a Rowland circle imaging 
spectrograph with a photon-counting and locating detector.

Å The EMUS spatial resolution of less than 300km on the disk is sufficient to 
characterize spatial variability in the Martian thermosphere (100-200 km 
altitude) and exosphere (>200 km altitude).

EMUS
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SCIENCE PRODUCT SPATIAL 
RESOLUTION

IMAGE
WAVELENGTHS

Dust
Column-integrated optical 

Depth
Җ мл ƪƳ 635nm

Water Ice cloud Column-
integrated optical depth

Җ мл ƪƳ 320nm

Ozone
Column-integrated 

abundance
Җ мл ƪƳ 260nm

Color images of Mars Җ мл ƪƳ 437,  546, and 635nm

EXI
VIS channel

UV channel

EXi E-Box

INSTRUMENT DESCRIPTION

Å 12 MpixCMOS Imager with re-closeable door and filter wheel

Å Filter band-pass targets

Å Blue:    437±5ƴƳ /²Σ Җнлnm FWHM  
Å Green: 546±5ƴƳ /²Σ Җнлnm FWHM 
Å Red:     635±5ƴƳ /²Σ Җнлnm FWHM
Å UV1:    260±5ƴƳ /²Σ Җолnm FWHM 
Å UV2:    320±5ƴƳ /²Σ Җолnm FWHM

Specification UV VIS
Focal Plane Format 12.6 MP 4:3 format

4096x3072 @5.5 um
Technology CMOS
Dynamic Range 12-bit, 13,500 e full well
Lens System 48 mm, f/3.6 51 mm, f/4.25
Field of View 19.0o 25.8o by 19.2o

Pixel Angular View 23 arcsecper pixel 22 arcsecper pixel
Plate Scale 0.85 mm/o 0.9 mm/o

Distortion @9.35o +6% -2%
Ground coverage at apoapsis

and priapsis
Full Disk

Ground resolution at apoapsis/ 
priapsis

4.9 /2.3 km per pixel 4.6 / 2.2 km per pixel

Filter Spectral Bands UV1: 245-275 nm
UV2: 305-335nm

Blue: 427-447 nm
Green: 536-556 nm
Red: 625-645 nm

INSTRUMENT SPECIFICATIONS SCIENCE TARGETS


