
Cyclops Design For GCOS
• one or few 360 degree (“Cyclops”) FD sites

• single point of maintenance & operation

• high-quality maximum viewing distance
(Auger South FD APP 34 (2011) 368):

• Rmax ≈ 30 km at 1019 eV
• Rmax ≈ 45 km at 1020 eV

cyclopes at Auger North, 1019 eV:
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FD Field of View
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Important range at UHE: Xmax ∈ (700, 900) g/cm2 (slant depth!)
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FD Field of View
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Cut on viewable range Xlow < 700, Xup > 900 g/cm2
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Effective Area vs. Upper Field of View Boundary

0 5 10 15 20 25

upper field of view boundary / degree

310

410

2
 e

ffe
ct

iv
e 

ar
ea

 / 
km

30 km

40 km

50 km

60 km

70 km

80 km

90 km
100 km

maxR

small field of view needed at UHE (large Rmax), αmax . 10◦
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GCOS Cyclops FD: Small Elevation Range, Large Area, Small Pixels
e.g. MACHETE Design J. Cortina et al. APP (2016) 46

• 2 MACHETE rings→ 360◦ × 10◦ FoV
• cost: ∼ 10 M$ Trinity whitepaper arXiv:1907.08727

• 0.3◦ pixel, effective aperture 10 m2

• (S/N)FD ∝
√
A/Ωpix → (S/N)Cyclops

/
(S/N)Auger =

√
10 m2/0.3◦2

/√
3 m2/1.5◦2 = 9

→ optimization for GCOS needed & check dual use ν+UHECR

Nepomuk Otte PoS ICRC19
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