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cosmic messengers (II)
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investment scenario¶

¶ASPERA Roadmap 2008



Key technologies¶

Low [particle] flux
– huge area/volume detector

• use Earth’ matter
– converter target
– detection medium
– background filter

• distributed sensor network 
– radio transmission
– fibre optics

Rare signals
– extreme low background

• underground detector
• isotope selection

Signal detection
– light

• transparency of Atmosphere
• transparency of [sea] water

– Energy
• low threshold
• excellent resolution

Signal processing
– computing
– data storage

Operation of infrastructures
– world‐wide network

¶More details in the parallel sessions



1019 GeV

1015 GeV

10-43 s Big BangQuantum gravity barrier

15 billion years
T = 2.7 K

TodayLife

Solar system Galaxy 
formation

400,000 years
T = 3000 K

Matter recombinationdecoupling of 
cosmic micro-wave background

10-35 s Grand Unification transitionBaryogenesis

Super-symmetry?

10-11 s
103 GeV

Electro-weak phase transitionSeparation of EM and weak forces

10-6 s
1 GeV

quark-hadron transitionprotons, neutrons

1 s
1 MeV

Nucleosynthesislight elements
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