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« EMIRS(Emirates Mars Infrared Spectrometer )
« EMMI v a v TERAINTLSRNDIEER
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« Mariner 9 (Conrath, 1975 7% &)
« MGS (Conrath et al., 2000; Smith, 2002, 2004 7z &)
« MER (Smith et al., 2006 % &)
« Mars Express (Fouchet et al., 2007; Giuranna et al., 2021 7 &)
« EMTGO (Guerlet et al., 2022 7 &)
o TILF NV REVGRADHET
 Viking Orbiter (Kieffer et al., 1977; Tamppari et al., 2003 7 &)
« Mars Odyssey (Smith, 2009, 2019 7 &)
« MRO (Kleinbohl et al., 2009; McCleese et al., 2010 7 &)
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2.8 A EMIRS

The Emirates Mars Mission (EMM) “Hope” (Amiri et al., 2022):

e 2020FET7RBICH-IAICK YFT B LI, 77 7EREEHRFDOK
BEEERI v a3,

- S2E#E (20,000 km x 43,000 km, b5RFRIFEIER. #EMEFR
B25° ) o, KEKRTZO [£Bk] EREHE] I8 L
7-3 D DR

1. Emirates eXploration Imager (EXI): UV+VIS, developed by

LASP

2.  Emirates Mars Ultraviolet Spectrometer (EMUS):
developed by LASP and SSL

3.  Emirates Mars InfraRed Spectrometer (EMIRS):

developed by ASU
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Eofm - HESHOREN BHY

e 5emIDANRY fLY 7Y I TI00umETOT —X
W5 H r] ge

Telescope

Pointing Housing

Mirror

Aft Optics
Enclosure

Purge Port {transparent)

Detector

Housin
Deck 4

Mounting Surface Electrical Interferometer
Interfaces Assembly

ASU, MBRSC
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E A EMIRS

SHETAEABER0ERF > L, BEEMOTLR
1972 B % 4t

14E 108, Ls=b)TRE - BE - B—HL 2 A L%IZF
E

A D1F(2021/5/24, MY36 Ls=49" - 2022/2/24, MY36
Ls=180" ) T1500# D A X —< &£ 2700001 D 7 — X %= EN15

7koKE (Atwood et al., 2022). #E%7 (Fan et al., 2022)(C
DNWTIET TICHREINTWS

BRARFIRT 4 - KEK[EDOHRAZFHOBRITHETEH

Spectral Range

Spectral Sampling

Telescope Aperture

T

Instantateous Field of Wiew (FWHM)

Field of View (FWHM)

Scan Field of View
Detector

Detecotor D* (avg for all elements)
Detector Responsivity
NESR

Cycle time per measurment

Metrology laser self-apodized wavelength (25°C)
Michelson mirror travel (max)

Michelson mirror velocity

Sampling Frequency

Number of bits per pixel

Number of samples per interferogram

Nominal data volume per collect (2 or 4 seconds)
In Flight Calibration

Calibration Target Emissivity
Thermal requirments

Solar protection
Mass
Power

Dimensions

1666 to 100 cm ™!, (6-100 um)
10cm! & 5cm™!

17.78 cm

/3.3

5.1 mrad (elevation) x 4.6 mrad (azimuth)
5.5 mrad (85% encircled energy)

32.5 mrad (elevation) x 32.5 mrad
(azimuth)

+60 ° around nadir

uncooled deuterated L-alanine dope
triglicine sulfate (DLaTGS) pyroelectric

9.4 x 108 cmHz!/2W~1 at 10 Hz, 22 °C
3606.7 V/IW @ 10 Hz, 22°C
<~22E83Wem2sr l/em™! @

10 cm~! sampling

1.8 s plus 0.2 s scan reversal time (10 cm_l)
3.6 s plus 0.2 s scan reversal time (5 cm™1)
0.846 ym

+0.686 mm

0.26 & 0.013 mm/sec

625 Hz

16

2220420 (5cm™ 1)
1120+10 (10 cm™ 1)

Housekeeping: 160 bytes
Science: 25,874 bytes (9 packets)

2 point calibration, internal v-groove target
& spacelooks

0.98+0.005

Performance in Specification: +10 °C to
+40 °C

Allowable Flight Operational Range: -10 °C
to +45 °C

Nonoperational proto-flight survival range:
-20°C to +55°C

Autonomous pointing mirror stowed

14.715 kg (including interface adapter plate)
Average Operational: 22.24 W

Standby: 18.6 W
Operational Heater: 5.7 W

5291 cm x 37.54 cm x 34.57 cm
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The seasonal and latitudinal variation of (a) dust column-integrated optical depth, (b)
atmospheric temperature at 0.5 mbar (~25 km), (c) water ice cloud column-integrated

optical depth, and (d) water vapor column abundance (pr-um) as retrieved from EMIRS
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The seasonal and latitudinal variation of (a) dust column-integrated optical depth, (b)
atmospheric temperature at 0.5 mbar (~25 km), (c) water ice cloud column-integrated

optical depth, and (d) water vapor column abundance (pr-um) as retrieved from EMIRS
daytime (~07:00-18:00) observations.
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Dust Column Optical Depth (1075 cm™)
Maps of 9-um dust optical depth retrieved from EMIRS observations showing the
initiation, growth, and decay of a regional dust storm. Each point on the map represents

an individual EMIRS retrieval and there is no smoothing or scaling for topography
performed. The season covered here is from Ls = 151° -164°



3. ELRIFEEE: Temperature
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Latitude-pressure cross-sections of daytime (12:00-16:00 LTST) atmospheric
temperatures retrieved from EMIRS observations for three different seasons: (a) Ls =
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Maps of the column abundance of water vapor retrieved from EMIRS observations for two
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the end of northern summer. There has been no scaling for topography performed here.
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