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BOUNDARY CONDITIONS FOR THE F MISSION
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v

Mission adoption in 2030, 

launch around 2034.



THE IDEA
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A Cherenkov telescope pointing towards the Earth’s Limb to 

study:

• Astrophysical neutrinos from a Target-of-Opportunity 

(ToO) following multi-messenger events

• High-Altitude Horizontal Air-showers (HAHAs)

• Cosmic ray at PeV energies

Goals:

• Maximum:

• To get close to the expected results for POEMMA 

(monocular) 

• Minimum:

• To achieve (significantly) better results than those 

expected for Terzina and PBR

How:

• Making an instrument bigger (and hopefully better) than 

Terzina, with ToO capability.

• Compensating for smaller size than POEMMA by studying 

better orbital parameters (altitude, inclination) or increasing 

the duty cycle (Sun-synchronous orbit), or …



PRIMARY SCIENCE OBJECTIVES
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THE INSTRUMENT: OPTICAL SYSTEM
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Entrance pupil 550 mm diam.

Mirror 730 mm diam.

Mirror curvature radio 1100 mm

Focal surface 256 mm diam.

FoV ± 6°

Overall lenght 1450 mm

After several attempts…

The optical design builds on the 

successful modified Schmidt 

design flown on EUSO-SPB2 and 

adopted for the PBR missions.

(Thanks to Takizawa san)

The weights of the lens and mirror 

are 7 kg and 12 kg, respectively.

PSF ≤3 mm



THE INSTRUMENT: CHERENKOV CAMERA
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Baseline Adv. 

Option A

Adv. 

Option B

PBR POEMMA TERZINA

SiPM arrays 70 144 92 32 180 10

Pixels size 3 x 3 mm2 2 x 2 mm2 2 x 2 mm2 3 x 3 mm2 3 x 3 mm2 3 x 3 mm2

Total pixels 4480 9216 5888 2192 11520 640

FoV 12°x12° 12°x12° 12°x6° 12°x6° 30°x9° 7.20°x2.88°

Instant. FoV 0.14° 0.09° 0.09° 0.2° 0.08° 0,18°



OBSERVATION STRATEGY
C-EUSO will fly into Low Earth Orbit (LEO) with the instrument pointing toward the dark side of the 
Earth’s limb.

C-EUSO will operate in neutrino target-of-opportunity (ToO) mode, so, in case of an external alert 
of transient events from gravitational waves, electromagnetic transients, or signals detected by other 
neutrino observatories, the telescope has to quickly slew (90◦ in <500 s) to observe and follow transient 
sources.

We decided to discard my first proposal of using a Sun-synchronous orbit (>98°) with solar panels 
exposed to the sun and the telescope pointing toward the dark side of Earth’s Limb. This orbit simplifies 
the thermics and ensures constant power availability, and I was hoping that it could also improve the 
duty cycle of the measurement. (Terzina quotes a 40% duty cycle operating on this kind of orbit). 

The unanswered question: How dark is the telescope FoV in this orbit?

The mission will fly in a Low Earth Orbit at an altitude between 450-550 km. The altitude and 
inclination will have a significant impact on the energy threshold and effective area of EAS 
measurements. A full orbital study will be presented before mission adoption.
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MISSION FEASIBILITY & RESOURCE ENVELOPE
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WHAT WAS MISSING

In a word: 

The expected results

More in details:

Performance of the apparatus in terms of:

• Neutrino energy threshold (40 PeV??)

• Neutrino fluence sensitivity to sources  (Eν
2 Jν ≥ ?? GeV /cm2)

• Expected number of neutrino events seen by C-EUSO see in a two-year-long 

mission

• Energy threshold, energy resolution, and expected number of HAHAs for 

different choices of the orbital parameters.
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CONCLUSION

The work done to try to propose C-EUSO leaves us with doubts about how 

unrealistic the proposal was. 

The goal was to determine if, with a small mission, it is possible to make a 

significant contribution to the study of high-energy neutrinos, HAHAs, or other 

topics ( the spectrum or composition of cosmic rays or particle physics, etc.). 

We should have verified how and if we could get close to the scientific objectives 

of POEMMA on these topics by optimizing the performance of the telescope, the 

satellite platform (or constellation of platforms), and the orbital parameters. 

The path has only just begun, but, considering that calls for small (or fast) 

missions are more frequent (and affordable) than those for medium or large ones, 

we must ask ourselves if it is worth continuing it while waiting for M-EUSO and 

POEMMA missions.
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