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General objectives of the mission

(1) Science : Earth observation, Climate physics, GHGs, ERB, Solar physics, ...

(2) Education & outreach : Satellite, Payload development, Software
development, Training material.

— Enable students to move towards Nanosat via start-ups in creation

— Foster the emergence and development of start-ups in the Nanosat field
— Make the space field more accessible to technicians

— Create new vocations

— Thinking about tomorrow's jobs

— Promote the ‘Space Academy of fle-de-France’

(3) Technology demonstration : Satellite, Payload, Spectrometer, Telescope

— Instruments miniaturization for Earth observations and solar physics
— Instruments validation & satellites constellation validation for Earth observations

— Validation of new low mass, low power and compact design instruments that
incorporate artificial intelligence on future space flights

— Facilitate collaboration with industrial partners
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Education

Formations (master, licence, ...)
Développement de satellites, de charges
utiles scientifiques, et de logiciels

Plus de 60 étudiants impliqués dans ce

programme
Trois theses soutenues ...
4 théses en cours ...
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Valorisation

Organization
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Partnership Consortium 1n the project
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Partnership Consortium in the Ile-de-
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Satellites constellation ﬂ7
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Satellites constellation @

O Requirements

Requirements for Uvsq-Sat—Launched on 24 January 2021 from Cape Canaveral, Florida, USA

ECV  Absolute accuracy  Stability per year Spatial resolution Temporal resolution (global map)
OSR  £10.00Wm~2 +5.00 Wm 2 2500 km per element 30 days with one CubeSat
OLR  £10.00Wm™2 +1.00 Wm 2 2500km per element 30 days with one CubeSat
Requirements for Inspire-Sat 7—Launched on 15 April 2023 from Vandenberg, California, USA
ECV  Absolute accuracy  Stability per year Spatial resolution Temporal resolution (global map)
OSR  +5.00Wm—2 +1.00 Wm 2 2500 km per element 10 days with two CubeSats
OLR  +5.00Wm~—2 +1.00 Wm—2 2500km per element 10 days with two CubeSats
Requirements for Uvsq-Sat NG—Launch Date in 2025 or in 2026
ECV  Absolute accuracy  Stability per year Spatial resolution Temporal resolution (global map)
OSR  +3.00Wm—2 +1.00 Wm 2 2500 km per element 5 days with three CubeSats
OLR  £3.00Wm?2 +1.00 Wm 2 2500km per element 5 days with three CubeSats
CO, +4.0 ppm +1.0ppm 2-10km per pixel > 30 days
CHy  £25.0ppb +10.0ppb 2-10km per pixel > 30 days
Requirements for a Hypothetical Satellite Constellation Named Terra-F—Horizon 2035
ECV  Absolute accuracy  Stability per decade  Spatial resolution Revisit time
TSI ~ +054Wm2 +0.14 Wm ™2 - 24h
OSR  +1.00Wm2 +0.10Wm 2 10-100km per pixel ~ 3h
OLR  £1.00Wm?2 +0.10 Wm 2 10-100km per pixel ~ 3h
EEl  £1.00Wm 2 +0.10 Wm 2 - 24h
CO, +1.0 ppm +1.5ppm 1-5km per pixel 3h
CHy;  +10.0ppb +7.0ppb 1-5km per pixel 3h

- Mapping of sources and sinks of carbon dioxide (CO,) on a global scale.

- Global information on atmospheric Methane concentration (CH, column density).



Satellites constellation

Synergy with other space-based missions

Today's satellite instruments only
cover up to the mid-infrared part
of the spectrum (4-15 microns).

Forum will extend our view into the
far-infrared (up to 100 microns).

Uvsqg-Sat :
Inspire-Sat Uvsq-Sat NG

Uvsqg-Sat NG

1.0 micron

10 microns




Uvsg-Sat NG

Uvsqg-Sat NG aims:

= To continue the Earth Radiation Budget (ERB) research initiated by Uvsqg-Sat
and Inspire-Sat satellites. It intends to achieve broadband ERB measurements
using advanced yet simple technologies.

= To monitor atmospheric gas concentrations (CO, and CH,) on a global scale
and explore their correlation with Earth's Outgoing Longwave Radiation (OLR).

— Uvsqg-Sat NG carries multiple payloads, including Earth Radiative Sensors (ERSs)
for tracking solar and terrestrial radiation, a Near-Infrared (NIR) Spectrometer for
assessing greenhouse gases (GHGs) concentrations, and a high-definition camera
(NanoCam) for Earth imaging. The NanoCam helps with geolocating observed
scenes and provides an opportunity to estimate the vertical temperature profile
of the atmosphere by observing the Earth's limb.

- We will also endeavor to capture images of the aurora between 60 and 80
geomagnetic latitude both above North and South oval. Nadir pointing or close
Nadir pointing is convenient but limb geometry could also be very interesting. The
goal is to conduct a study on auroral structures, with a specific emphasis on the
less commonly observed sub-auroral features.
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Uvsg-Sat NG

O Importance of the key components of the Earth energy budget

TOA imbalance 0.6:0.4

Incoming Outgoing
solar 340.2+0.1 Reflected solar 100.0+2 Clear-sky 239.7¢3.3 longwave
emission radiation
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\ window
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Longwave All-sky longwave
cloud effect absorption

Atmospheric

absorption ~ 75£10 -187.9+£12.5

\ nsuble Latent
@ heatmg heatnng
Clear-sky 27.2x4.6
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Earth Energy Imbalance = Incoming solar —
[ Reflected solar (OSR) + Outgoing longwave radiation (OLR) ]



Uvsg-Sat NG

O Importance of the key components of the Earth energy budget

Magnetometer measurements

la Terre

1200

504
— X ISR
Y 1000
E 0 — 1z 4800
- T
600 2
—50 b
T T T T T T o
Gyrometer measurements
200
o
f T T T N T T T Rayonnement solaire réfléchi au sommet de I'atmosphare de a Terre 500
100 Photodiodes’ measurements
_ R OSR
£ 0.75 —_— Y
-
g 0.50 +7Z 400
3 -
z
20251 w2
S g
0.00 T T T T T 200
100 ERS OSR measurements
= B 100
‘g — +X
P:y 0.75 —_— Y .
& il
= 0.50 +Z St vose,
E
= 0.254
s Rayonnement sortant (IR) au sommet de I'atmosphare de la Terre w00
= 0.00 T T T T 7
100 ERS CNT measurements OL Ie 350
g : +X 300
=, 0.75
5’ — + Y 250
— iz -
Z 0.507 200 é
2 3
& 0.254 L 150
S
= 0.00 . . . . : , -
21:30 22:00 22:30 23:00 23:30 00:00 00:30 01:00

Figure 2. Time series of the measurements for two orbits on 26 March 2021 from the three-axis

magnetometer, the three-axis gyrometer, the photodiodes, and the ERS sensors.
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Uvsg-Sat NG

O Importance of the key components of the Earth energy budget
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Uvsg-Sat NG

O Importance of GHG and role in Earth enegy budget

Atmospheric Energy
absorption intensity

Components of
absorption

Radiation from
Sun to Earth

uv | Vis |

o

Radiation from
Earth to Space

Infrared

spectra

Emitted

absorption,

scattering

Carbon d|0X|de )

Ox&gen angd ozone

Methane

Nitrogen oxides

Rayleigh scattering

- CO,: 1433, 1573, 1603, 1883, 1958 & 2000 nm
- CHy4: 1645 and 1667 nm

- 0,: 1270 nm

- H,O: Several large absorption bands

- At ~1.6 um, the entire CO, column is
measured. Whereas at ~15um, it’s sensitive to
the temperature of the stratosphere.

- The ~8 um band is sensitive to silicates
(deserts).

- The ~10um band is sensitive first to the
surface temperature and then to emissivity.

- At ~19.2 um, it's sensitive to the presence and
characteristics of high cirrus clouds.

- At ~40 um, it depends on stratospheric water
vapor.



Uvsg-Sat NG

O Importance of GHG and role in Earth enegy budget

Atmospheric CO; at Mauna Loa Observatory

CO; mole fraction (ppm)

I Scripps Institution of Oceanography

NOAA Global Monitoring Laboratory

.......

SCRIPPS

OCEANOGRAPHY @ 1
UC San Diego

1900+

= = =
~ @ )
wu =} [
o <) o

CH4 mole fraction (ppb)

=
~
o
o

1650

1960

1970

1980 1990

Year

2000

2010 2020

Global Monthly Mean CHy4

@

1990

2000

Year

2010

2020

T T T T T T T
1 -~ . \1( 1
0.8 \\}] 0.8
go. 8
§706 06 §
=20 =
£ o £
2Q 2
s O ©
= 04 0.4 =
— CO2 @ 420 ppm
0.2 H CH, @ 1.9ppm 0.2
_ O2 @ 0.21 atm
_ HZO @1.0cm L
0 T I} | ™ 1 1 1 1 0
1300 1400 1500 1600 1700 1800 1900 2000

A [nm]

Predictions of CO, and CH4 evolution rely on:

* ]n situ measurements

= National inventories and declaration

= Modelling of natural processes
(emission/absorption) and exchange processes

Advantage of space systems:
= Global coverage
= Unique sensor

H,0
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Uvsg-Sat NG

O Importance of GHG and role in Earth enegy budget
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Thursday 28 November 2019. (Credit: Copernicus
Atmosphere Monitoring Service, ECMWF)
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Uvsg-Sat NG

LATMOS IMU UHF Antenna
Uvsg-Sat NG . Star Tracker \ 8
Magnetometer ~ Uvsg-Sat NG

/ NanoCam

Deployable Solar Panel
with Azur Space Cells

Reaction Wheel Earth Radiative

Sensors (ERS)
Star Tracker

OnBoard Computer

iMTQ with
Magnetorquers
— Uvsq-Sat NG

ADCS OnBoard NIR Spectrometer

Computer & GNSS
GPS Antenna

Power
Distribution Unit

S-band Patch
Antenna
CubeSat OnBoard

Computer Damocles  Uvsg-Sat NG

Fine Sun Photodiode

TRXVU )
' Sensor o< Board Stack
VHF Antenna with its 8 Batteries

Uvsqg-Sat NG, a new satellite to envision the space of tomorrow. An In-
Orbit Demonstrator to prepare the SmallSats constellations of the future.
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Uvsg-Sat NG

Properties

Value

Comments

Orbit
Design life time
Launch date

Launch adapter

Sun-Synchronous Orbit (SSO)
Minimum of 2 years in LEO
Between Q2 2025 and Q1 2026

QuadPack or EXOpod deployer

Maximum altitude of 600 km, LTAN of 06:30

3

years desired

Launch vehicle: Falcon 9, Vega-C or Zéphyr

Payload mass up to 12 kg

CubeSat type
Launch mass

Dimensions

Perigee & Apogee
Nature: Mean parameters
CNES - STELA version: 3.5.1

6U XL
10.0kg !
10.0 cm x 36.6 cm x 22.6 cm

111.3 cm x 36.6 cm x 38.8 cm

0.5

1 1.5 2
Time (years)

— Apogee — Perigee

Easy-to-assemble modular design

Maximum with margins

Stowed along X, Y, and Z axes

Unstowed including all deployable elements

85000
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0 000

55000

altitude(m)
3
H
8

45000
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35000
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25000

20 000
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10000
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-0 Satellite Uvsg-Sat NG -o- Bloc avionique

Bloc EPS

Caméra (détecteur) = Star Tracker

Spectrométre

Caméra (optique) -+ Roues
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Uvsg-Sat NG
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vsg-Sat NG

Objective

Grating

Focal Surface

Entrance Telescope
/ Entrance Slit

Source

"' Echelle Grating
J Collimating Lens
Optical Filter

50 mm

Vue isométrique
Echelle : 1:1




Uvsg-Sat

B+1.2
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Surface: IMA
Spot Diagram
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g.}i?; are um. lAiry Radius: 3.903 um. Legjnd items refer to Wavelengths Zemax Opticstudio 21.3.1
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Scale bar : 40 Reference : Chief Ray objectiveVa.zos

F 1 20mm Configuration 1 of 1



Uvsg-Sat NG
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Uvsg-Sat NG

Q (2) Manufacture
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a (3) AIT

UVSQ-SAT_NG-100

Uvsg-Sat NG

UVSQ-SAT_NG-200 UVSQ-SAT_NG-300 UVSQ-SAT_NG-400

UVSQ-SAT_NG-500

UVSQ-SAT_NG-100:
HW Incoming Inspection

UVSQ-SAT_NG-200: UVSQ-SAT_NG-300:
Sub-assembly Sub-assembly Electrical
Mechanical Integration Integration

UVSQ-SAT_NG-400:
System Integration

UVSQ-SAT_NG-500:
System Final Fitcheck

Platform Assembly, Integration and Testing

‘ ‘ Platform Delivery

UVSQ-SAT_NG-1
Configuration ang
Acceptance &K
UVSQ-SAT_NG-1-01
COTS HW Incoming
Inspection

UVSQ-SAT_NG-1-02
3" part COTS HW
Incoming Inspection

UVSQ-SAT_NG-2:
Sub-assemblies AlV

UVSQ-SAT_NG-2-01
CDHS OBC Integration

UVSQ-SAT_NG-2-02
AOCS OBC Integration

UVSQ-SAT_NG-1-03
-9 Custom HW Incoming
Inspection

Legend

mKev Inspection Point

UVSQ-SAT_NG-2-03
STR OBC Integration

UVSQ-SAT_NG-2-04
EPS Integration

UVSQ-SAT_NG-2-05
AVIO Integration

UVSQ-SAT_NG-2-09
[+X] Panel Bundle
Integration

UVSQ-SAT_NG-2-10
[-X] Panel Bundle
Integration

UVSQ-SAT_NG-2-11
[+Y] Panel Bundle
Integration

UVSQ-SAT_NG-3:

Modules AIV

UVSQ-SAT_NG-3-01
EPS Verification

UVSQ-SAT_NG-3-02
ADCS Verification

UVSQ-SAT_NG-3-03
CDHS Verification

UVSQ-SAT_NG-4:
Platform Integration
and Verification

UVSQ-SAT_NG-4-01
Platform Integration in
STS

UVSQ-SAT_NG-4-02
Platform Final Electrical
Verification

UVSQ-SAT_NG-4-03
Panels Integration
Verification

UVSQ-SAT_N
Delivery

UVSQ-SAT_NG-5-01
Pre-Flight Preparation

UVSQ-SAT_NG-5-02 @2
Final Inspection and
Cleaning

UVSQ-SAT_NG-5-03
Test Report and Manuals

UVSQ-SAT_NG-2-12
[-Y] Panel Bundle
Integration

UVSQ-SAT_NG-2-13
[+Z] Panel Bundle
Integration

Milestone I
Point

@ Visual inspection

Mechanical assembly,
integration and /or
verification activity

Electrical integration
$ and/or verification
activity

UVSQ-SAT_NG-2-06
Kill Switches
Integration

UVSQ-SAT_NG-2-07
STR-OH Bracket
Integration

UVSQ-SAT_NG-2-08
RW Bracket
Integration

UVSQ-SAT_NG-2-14
[-Z] Panel Bundle
Integration

UVSQ-SAT_NG-2-15
AVIO/AOCS stack
Integration

UVSQ-SAT_NG-3-05

TTC Verification (UHF/

VHF ANTS Elec
deployment test)

UVSQ-SAT_NG-4-04
Deployment
(HDRM Elec, iMTM)

UVSQ-SAT_NG-4-05
Power Consumption
Verification

UVSQ-SAT_NG-4-06
Payload Interface
Verification

UVSQ-SAT_NG-4-07

Signal Quality Verification

UVSQ-SAT_NG-4-08 T}

Mass and Dimensions
Verification

Optional:
UVSQ-SAT_NG-4-09
Long Duration Test

UVSQ-SAT_NG-5-04
Packing

UVSQ-SAT_NG-5-05
Delivery
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Uvsg-Sat NG




Uvsg-Sat NG
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Uvsg-Sat NG
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Uvsg-Sat NG
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Uvsg-Sat NG
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Uvsg-Sat NG
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Uvsg-Sat NG

Uvsg-Sat NG, a New CubeSat Pathfinder for Monitoring Earth Outgoing Energy
and Greenhouse Gases
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Uvsg-Sat NG
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Uvsg-Sat NG

®

Lentille de focalisation L1 Lentille de focalisation L2
¢, = 50mm, f{ = 200 mm ¢, = 50 mm, f, = 80 mm

® @ e

ocm cm
5

e
@ A A

Lampe Xénon

Diffuseur IR

®

><4—>
A

Lame sé?aratrice
v

Lentille de collimation L3
¢3 =25mm, f; =50mm

®

Détecteur IR étalon

O,

Spectrométre
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Flux [Arbitrary Unit]

Uvsg-Sat NG

Uvsg-Sat NG NIR Spectrometer - Dark correction
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Desired
Attitude

Qref

Calculated

Uvsg-Sat NG
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Satellite
. Actuators
Attitude U Sat NG Control Control Actual
Error Signal vs:— a | Signal 3 Reaction wheels | Torques N\ Attitude ( Current
+ > Attitude contro > »\+ > .
-/ Qer : 3 Magnetorquers &/ L Attitude
Algorithm
- B-dot controller for detumbling .
Earth Magnetic l - Actuation for pointing Bequirements
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Lower mast enclosure

Uvsg-Sat NG

Upper mast enclosure

i Safetyt WAN (4/5G) Digitizing RF front-end
Isconnector (Optional) Antennas
. Multiband
’ Computing Yagi or
. +GPU parabolic
Media Firewall depending
LAN Converter Fiber frequency
(fiber Digitizing RF front-end
copper) |
Power Power Motion
Power converter 48V DC management control e e
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Uvsg-Sat NG
4 (6) SOC

Database management system & compute server

v" Intel Xeon Silver 4208 - 8C/16T
v" 64GB RAM

v' 2x1TB HDD + 2x1TB SSD RAID

Simulation and development

v" 2xIntel Xeon Gold 5220R - 24C/48T => 48C/96T
v’ 128GB RAM

v' 2TB SSD + 2xDTB HDD RAID

v" Bi GPU: 2xNvidia RTX A5000

2024/02/06
01:46:26

...................................................

g 13589 _ 103 B 1640 B 1829 _ 80
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A [nm]

Data set name Data type Wavelength coverage Spectral resolution Sampling
SOLAR-HRS Composite 0.5-4399.1nm SOLAR-ISS (< 300nm): <1.0nm <0.02nm
Disk-integrated spectrum | Solar spectral irradiance QASUMEFTS (300 - 380 nm): <0.025nm
SPTS (> 380 nm): <0.01 nm
SOLAR-HRS Composite 650.0 — 4399.1 nm SPTS: <0.01nm <0.02nm
Disk-center (y=1.0) Solar spectral irradiance
SOLAR-HRS Composite 650.0 - 4399.1 nm SPTS: <0.01nm <0.02nm
Intermediate cases Solar spectral irradiance
Solar positions
4#=1.0,09,08,0.7, 0.6,
0.5,04,03,0.2,0.1,0.05
SOLAR-HRS AM1.5 Composite 0.5-4399.1nm SOLAR-ISS (<300nm): <0.1nm <0.02nm
Disk-Integrated Spectrum | Solar spectral irradiance QASUMEFTS (300 - 380 nm): <0.025 nm
SPTS (>380 nm): <0.01 nm
SOLAR-HRS AM1.5 (air) Composite 0.5-4399.1nm SOLAR-ISS (<300nm): <0.1nm <0.02nm
Disk-Integrated Spectrum | Solar spectral irradiance QASUMEEFTS (300 — 380 nm): <0.025nm
SPTS (>380nm): <0.01 nm
MPS-ATLAS-Kurucz Solar Model 250.0 - 5000.0 nm <0.0Inm <0.01nm
Disk-Integrated Spectrum
MPS-ATLAS-Kurucz Solar Model 250.0 - 5000.0 nm <0.01nm <0.01nm
Disk-center (y=1.0)
MPS-ATLAS-Vald3 Solar Model 250.0 - 5000.0 nm <0.0Inm <0.01nm
Disk-Integrated Spectrum
MPS-ATLAS-Vald3 Solar Model 250.0 - 5000.0 nm <0.0Inm <0.01nm
Disk-center (y=1.0)
A [nm]
— T T LI S T T T T T
—— SOLAR-HRS (V1.1} T
—— Reference spectrum - AM1.5 |7
Extraterrestrial spectrum N
Rayleigh scattering i
Aerosols b
O3 B
Solar spectrum at sea level i
(o} | . i
Atmospheric absorption bands
o i
3 H,0
Wi 27 co 5 b
i H O
L L Tl e L AL O ! ! P R
500 1000 1500 2000 2500 3000 3500 4000 4500
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I Solar Parameters — Design of Experiments Builder
I Solar Spectrum, SZA, SAA
| Atmospheric Parameters
| Atmospheric Types, Aerosols Types Design of Experiments
I Surface Parameters
I Surface Types, Target Altitude
| Py6S Radiative Transfer
I Instrument Parameters
VZA, VAA, Sensor Altitude
: IRIS Radiance at TOA

Entrance Slit, Aperture Number,

: Optical Parameters
| Optical Transmission

Zemax Optical Analysis

Sensor Parameters
Image Size, Pixel Size, Quantum

Full Well Capacity, Integration Time

Magnification, “PSF”

Efficiency, Dark Current, Reading Noise,

Radiance at TOA

SZA, Surface Types, Aerosols Types ...

Radiometric Analysis

OptiSpectra

Instrument Definition and
Mission Analysis

Number of Electrons,
Saturation, Slit Functions,
Spectral Resolution, SNR

Solar Parameters
SZA

Atmospheric Parameters
Determination with
Levenberg-Marquardt
Method

Atmospheric Parameters
GHG Transmittance Spectrum

l

Instrument Parameters

VZA, Spectral resolution, SNR

Uncertainties Determination
with Monte-Carlo Method

GHG Concentrations
(CO,,CHy, H,0) and
Uncertainties

GHGRetrieval

Uncertainties

XCO, < 4 ppm
XCH, < 25 ppb

~
@]

Comparisons with Scientific
Requirements
XCO,, XCHy

I
I
I
I
I
I
I
I
I
I
I
I
) I
0, Concentrations and _I_

NOK
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"Surface’ Pine forest Deciduous forest Ocean Homogeneous snow
’Aerosols’ (@) (b) (c) (d)
Continental X X X X
Desert X X X X
Maritime X X X X
Urban X X X X

16 scenarios studied for different 'Aerosols ’types and targeted "Surface’— SZA of 20°

"Aerosols’ Continental Desert Maritime Urban
'SZA’ (a) (b) (c) (d)
0° X X X X
20° X X X X
50° X X X X
70° X X X X

16 scenarios studied for different SZA and 'Aerosols’ types — Pine forest targeted "Surface’
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Spectrometer Transmittance [-]

Uvsg-Sat
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Table 5. Uncertainties of atmospheric gas concentrations (1-Sigma) for various data retrievals based

on different instrumental characteristics.

Resolution: 1nm

SNR 50 100 250 500 1,000 2,000
CO, [ppm]  10.998 5.602 2204 1.130 0.575 0.277
CHy [ppb] 125.028 66.209 25.245 12.302 6.625 3.108
05 [Ratio] 11.024E-3 5.921E-3 2.433E-3 1.165E-3 0.636E-3 0.299E-3
H,0 [em] 4.746E-3 2.271E-3 0.877E-3 0.441E-3 0.207E-3 0.114E-3
Resolution: 6 nm

SNR 50 100 250 500 1,000 2,000
CO, [ppm] 33.974 16.720 6.426 3.154 1.674 0.808
CHy [ppb] 431.491 198.877 88.926 40.973 21.593 11.317
O; [Ratio] 33.139E-3 16.209E-3 5.657E-3 3.169E-3 1.588E-3 0.850E-3
H,O [em] 12.474E-3 5.933E-3 2.518E-3 1.236E-3 0.609E-3 0.284E-3
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The Levenberg-Marquardt algorithm is used
to fit a model that relates the observed
dimensionless transmittance functions to the
concentrations of the atmospheric gases.

The Monte Carlo method is used to perform
multiple simulations with randomized inputs
within specified uncertainty bounds. This
helps to estimate the range of gases
concentrations (CO,, CH4, O,, H,0) and
their associated uncertainties.
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Uvsq-Sat NG instrument spectral resolution: 1 nm

Surface

Pine forest Deciduous forest Ocean Homogeneous snow
Aerosols () (b) (c) (d)
Continental 0.5ppm 0.4ppm 77.6 ppm 0.3 ppm
Desert 0.5ppm 0.3 ppm 82.8 ppm 0.3 ppm
Maritime 0.6 ppm 0.4 ppm 81.4ppm 0.3 ppm
Urban 0.5ppm 0.4 ppm 78.4ppm 0.3 ppm
Uvsq-Sat NG instrument spectral resolution: 5nm
Surface i A
Pine forest Deciduous forest Ocean Homogeneous snow
() (b) (0) (d)
Aerosols L. . . .
Continental 13ppm 09 ppm 2345 ppm 07 ppm CO, uncertainties (at 10) determination according to the
Desert 1.7ppm 0.8 ppm 2258 ppm 0.6 ppm various simulation cases (requirements: 1 ppm).
Maritime 1.4 ppm 1.1ppm 228.6 ppm 0.8 ppm
Urban 1.3 ppm 0.9 ppm 233.2 ppm 0.7 ppm
Uvsq-Sat NG instrument spectral resolution: 1 nm
Surface X A
Pine forest Deciduous forest Ocean Homogeneous snow
Aerosols @ ® © @
Continental 4.9 ppb 3.7 ppb 194.1 ppb 2.5ppb
Desert 44 ppb 3.2 ppb 184.8 ppb 2.4ppb
Maritime 5.8 ppb 42ppb 202.2 ppb 3.2ppb
Urban 4.7 ppb 3.4ppb 193.4 ppb 2.8 ppb
Uvsq-Sat NG instrument spectral resolution: 5nm
Surface . .
Pine forest Deciduous forest Ocean Homogeneous snow
Aerosols @ ® © @
Continental 12.2 ppb 10.2 ppb 735.6 ppb 7.8 ppb
Desert 10.5ppb 8.5ppb 7108 ppb 7.0ppb CH, uncertainties (at 16) determination according to the
Maritime 15.5 ppb 12.7 ppb 763.2 ppb 8.8 ppb R . . R
Urban 12.2ppb 103 ppb 730.5 ppb 7.1 ppb various simulation cases (requirements: 10 ppb).
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Launch option

Launch vehicle:

Falcon9T13

Launch site:

CCSFS/ Vandenberg

Launch period:

From Feb 2025

Typical orbit
parameters:

550 +/- 35 km SSO
LTDN: 10:30 TBC
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Conclusions

- Project in progress

- Frequencies — 2208 MHz, 149.02 MHz, 401.85 MHz

B1a B2 BR8 BR7a BR9 BR47 BR62 Cda
Beam Emi-Rcp Action Group id. Action Frequency band (MHz) Expiry date for Class of station
designation code code bringing into use
UL148MHZ R 3 148 - 150,05 27.10.2027 ED, EK
DL2GHZ E 1 2207,2 . 2208,8 27.10.2027 EK, ER
DL401MHZ E 2 401,7 - 402 27.10.2027 EK, ER

- Launch scheduled for February 2025 with Transporter 13
- Proposal to integrate a ready-to-use amateur radio payload

- Between 2019 and 2023, we supervised a multitude of students from various
backgrounds (undergraduate, master's, and engineering schools): Patrick Lacroix, Juliette
Antoun, Christophe Arnoult, Nicolas Vagnair, Josu¢ Ngouma, Ivan Noukeu, Florian
Lefevre, Minh Nguyen, Faustine Bouyssou, Vanessa Yahiaoui, Rania Makki, Gayane
Karapetyan, Nicolas Duval d’Epremesnil, Fred Bocage, Hiro Classe, Cannelle Clavier,
Loic Njamen, Zinelabidine Loussaief, Pierre Vidal, Mathis Buet-Elfassy, Mickaél
Galopeau, Paul Galey, Angele Minet, Eleanore Fringian-Rupert, Louis Dechaseaux,
Maiwenn Deniaud, Angsaran kenzhegaraeva, Eloi Baville, Maxime Huvelin, Gabriel
Sousa Tavares, Kenny Ngo, Samuel Lhermitte, Alois Meckenstock, Hugo Jonnery, Hugo
Teixeira, Anais Beckert, Oriane Rivier, Anthony Kalaydjian, Lyna Astito, ...



Conclusions

Merci pour votre attention ...
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