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Light and low-power prototype of an atmospheric lidar for future planetary exploration
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GI Light and low-power prototype of an atmospheric lidar for future planetary exploration I & D

Increase TRL (up to TRL-4) of enabling technologies
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Summary of the project - State of the art

a Lidar prototype
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Main outcomes & challenges

Pulsed laser diods
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Silicon Photomultipliers

e Screening and characterization * Development of custom electronics
Dark Counts Rate vs Temperature Crosstalk & Afterpulsing vs Temperature
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Main outcomes & challenges

Ceramic structures

* Outcomes:
* New zero CTE material composition.
 New technology used (Spark Plasma Sintering).

* Spacers and spider (complex shape) produced for
Mili prototype.

\

* Challenges:

* Machining is still a challenge.
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oo Main outcomes & challenges

|
e Qutstanding outcomes:

 Showed 20 km
range.

e Straylight blocking
factor of above 10/-7
at 45 degrees angles.
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Main outcomes & challenges

Q-switch laser prototype

e Outcomes: * Challenges:

New laser prototype > 100 uJ and 1 KHz. Limiting factors for increase energy:
* Good beam quality and pulse stability. * Optical coating LIDT.

* Balance SWaP.
* Lower SWaP (Size, Weight and Power) than
existing solutions.

Temperature related limiting factors:

* Tested under termal, vibration, vacuum and * Thermal loading of gain crystal (limits
radiation repetition rate).
L 59501 e Temperature sensitivity (heaters need).
1.5 50
o i

_fu[_ ! * Integration (due to compactness) and

pI R =1 & . -

& -l mechanical stability.

57

MilLi Isaias Carrasco



Funded by l d
the European Union n eX

1.Summary of the project

2.Main outcomes & technological challenges

3.Explotaition & EU supply chain challenges

MilLi Isaias Carrasco



rhuengﬁ?ol:));anumon EXpIOitation & IndUStriaI uptake

Configuration

* Space missions: esa i

1 R
BT —

[LarAanmnral =3 Meseo UIDAR]

Lidar prototype: ESA lander for atmospheric studies on Mars

MOI date Orbiter 8: 15 Nov 2033

TERRAE NOVAE 2030+ Ma rs Launch date: 08 Mar 2033 (LPO) MOI date Orbiter A: 23 Nov 2033

Direct Escape Mars Arrival 4-Sol 1-Sol
R v ot O Assumed AEB duration
_______________________ o fsmed AcS duraten
ﬁl EETTr) | ) | B e e 0
@1 | Ty _—) | e #so [FP o inci_nthes]

SEIS_Tohor_bost

Diecstscas Mars Arrival
= E‘ ! ; i ‘ Mass Dry Mass Surface Platform: 376.2 kg
___________ ! ; : Front Shield: 83.9 kg
""""""""""" B i Back Shell: 172.0 kg
B
Total dry mass: 631.4 kg
ISECG Mission Scenario Wet Mass 662.9 kg
L EEY Dimensions Stowed (X.Y.Z) Exomars aeroshell (2.4m diameter, 1.3m height)

MARS SURFACE b
% ki " ExoMars

MARS ORBIT EMM Hope O

6.3 30 220 x 250 x 350

IEE— | IDAR
Instruments w m Spneric 1 emperature Sensor, Uust Impact Sensor, electrical
Sensor, Ground Temperature Sensor, Humidity Sensor, Optical Depth Sensor,

Pressure Sensor, Solar/UV Flux Sensor, Wind Vector Sensor) mounted on
Deployable Mast and including Common Electronics Unit

Meteo-LIDAR ]

Mars Orbiter Mars Moons
o Mission-2 ] eXploration

Detectors: LightShip - SpotLight

* Joint proposal preliminary selected for an
atmospheric lidar.
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e Other markets oportunities:
Atmospheric lidar for terrestial usage (focussed on space usage).

Zero CTE materials in other applications: metrology, lithography and optics
(limited to simple shape components).

New Q-switch prototype:

* Potential application on industrial usages (precision metrology, materials
processing, spectroscopy).

e Adaptable to IO comercial product line.
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* Main barriers and oportunities:

Lack of space grade lasers.

Lack of detectors with good tolerance to radiation.

Few European producers of ultra-stable ceramics.

Long manufacturing time and lack of space grade components (suggest to
increase investion in manufacturing of radiatino qualified components in EU).
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Manomateriales y Nanatecnologia

https://cordis.europa.eu/project/id/101082451

https://milidmars.eu/

E&i carrascobi@inta.es (Project Coordinator)
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