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single missions but distributed 
procurement, artisanal production
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production
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public funding pros & cons

basic science missions  are possible single missions, sometime high risk

funding more stable than in private sector intrinsically limited funding: ESA-NASA 
budgets

spin-off possible

limited incentives for spin-off, reduced 
efficiency in innovation, difficulty in hiring 
best personnel, hierarchical organization of 
research teams, complexity of 
administrative procedures

possibility to exploit synergies with 
strategic programs, military
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metrics for science mission success

riq = tori/yso
tori = ∑

n

1/ar a is the number of authors of each citing paper and r 
is the number of references of the citing paper







NASA vs EU science missions 2000-2030

NASA: 

20 missions >1B$ 

40 missions 0.1-1B$ 

3 missions <50M$ 

EU: 

10 missions >1B$

10 missions 0.1-1B$ 

1 missions <50M$ 



toward new ambitious but affordable science missions

applying the CubeSat, Explorer, Pioneers approaches to larger 
spacecraft


two main steps:


• a broader funding base


• innovation

also in EUROPE



broadening the funding base
• private investors:

• advertising their activities; 

• profit opportunities in activities such as planetary protection, or 

exploration of Moon, Mars and Asteroids for resource prospecting, 
or using science mission to test  advanced technologies;


• buy knowledge 

• philanthropic foundations

• public-private partnerships as in e.g. NASA Commercial Orbital 

Transportation Services (COTS) and  Commercial Lunar Payload 
Services (CLIPS)


• inter-governmental organizations like the European Commission



innovation
• make the requirements smart, where you end is not where you start. iterative 

approach to achieve the main science goal, during which the science 
requirements are continually challenged and questioned, with rapid iteration 
at each step of the development process


• before looking for complex technical solutions we must be sure they are really 
necessary to reach our main scientific objectives


• exploit as much as possible vertical integration and scale production, 
commercial buses:

• starshield

• https://www.k2space.com/

• https://www.apexspace.com/

https://www.k2space.com/
https://www.apexspace.com/


science goals:

• spectrophotometry of type1a SN

• high contrast imaging of sub-neptune 

planets around nearby stars

engeeniring constraints

• use fairing of Starship, 6.5m

• 6.5m 3m light-weighted borosilicate 

honeycomb mirror

• adapt smallsat concepts to enable 

larger satellites
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Argus array
Schmidt science
• time domain astronomy


• 1200 telescopes - equivalent to 8m


• 8000 deg2


• point source sensitivity:

• 1s g=16.8

• 1m g=20.0

• 1hr g=22.3

• 1night g=23.2


• planned 2028



adapt smallsat (cubesat, explorer missions) 
to enable large basic science missions

• bus ~10MEur

https://www.apexspace.com/order-now

• P/L up to 150kg ~10MEur

• system engineering & system AIT 

~10MEur

• launch ~10MEur

• precursos, GS, operations and margings 

~10MEur

• Total 50MEur
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0.45m ONIR telescope provided by LLNL 
for photometric & spectroscopic 
observations. S/C provided by Blue 
Canyon  - ~20M$. Launch 2026 Jan 11

Pioneer program: enabling 
cost-effective, but impactful, 
science missions. 

2 S/C to be operated in Mars 
orbit, manufactured by Rocket 
Lab: <80M$. Launch 2025, Nov 13

https://www.apexspace.com/order-now


• PANDORA


• ASPERA


• StarBurst

NASA Pioneers program
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ASPERA: WHIM mapping 
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UV spectrograph from 
UArizona

spectral resolution 
<0.07nm

spatial resolution<1arcmin
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• PANDORA


• ASPERA


• StarBurst

ASPERA: WHIM mapping 
using OVI line


UV spectrograph from 
UArizona

spectral resolution 
<0.07nm

spatial resolution<1arcmin

FoV 60arcmin x 0.5 arcmin


S/C UTIAS SFL (Canada) 
DEFIANT, 60kg


20M$ total cost


launch Q1 2026 on Rocket 
Lab Electron

StarBurst: GRB and EM counterparts of 
GE events 


Gamma-ray spectrograph provided by 
NRL

collecting area GBM x 5; 12 12 CsI(Tl) read 
out by SiPM; 

30-1000 keV 


S/C UTIAS SFL (Canada) DAUNTLESS, 
300kg 

20M$ total cost

launch 2025 on SpaceX F9


NASA Pioneers program





adapt smallsat (cubesat, explorer missions) 
to enable large basic science missions

• bus ~10MEur

https://www.apexspace.com/order-now

• P/L up to 150kg ~10MEur

• system engineering & system AIT 

~10MEur

• launch ~10MEur

• precursos, GS, operations and margings 

~10MEur

• Total 50MEur

https://www.apexspace.com/order-now


thanks!
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Feature JWST Implementation Military Synergies Examples/Impacts

Lightweight 
Beryllium 
Mirrors

Gold-plated segments for 
25.4 m² collecting area; 
stable at cryogenic temps.

Enables compact, high-
performance optics in drones, 
satellites, and aircraft; X-ray 
transparency aids secure 
comms.

Used in EO/IR sensors for UAVs 
(e.g., Predator drones); DoD 
satellites for missile warning. 
Enhances stealth via lighter 
designs.

Cryogenic 
Stability

Maintains shape at 30–50 K; 
low thermal distortion for 
precise alignment.

Critical for high-altitude or 
space-based IR sensors 
detecting heat signatures in 
extreme environments.

Missile seekers (e.g., AIM-9X 
Sidewinder); space-based infrared 
systems (SBIRS) for ballistic 
missile defense. Improves reliability 
in hypersonic scenarios.

Segmented/
Deployable 
Design

18 segments with actuators 
for on-orbit phasing; survives 
launch vibrations.

Supports scalable, foldable 
optics for small satellites or 
deployable arrays in contested 
orbits.

Adaptive optics in military 
telescopes (e.g., ground-based 
laser systems); future deployable 
surveillance sats..

Precision 
Actuation & 
Alignment

132 actuators total; aligns to 
<25 nm rms surface error 
post-deployment.

Enables real-time wavefront 
correction in dynamic 
environments like airborne 
targeting.

Laser weapon systems (e.g., 
HELIOS); gimbal-stabilized EO/IR 
turrets on ships/aircraft. Boosts 
accuracy in electronic warfare.
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