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Introduction and Scientific Motivation

Conventionally,UHECRrefers to the extreme
part of the άŀƭƭmeasuredǇŀǊǘƛŎƭŜǎέenergy
spectrum.

Fundamental questions are:

ÅHow does the cosmic-ray spectrum continue

beyond the existing data? Is there a maximum

energy Emax?

ÅIs there an anisotropy that indicates source

regions?

ÅAre the UHECRs protons, nuclei, photons,

neutrinos, or exotic particles?

In this energies region (with E>1019 eV) the
amount of physics information is inversely
proportional to the rate of the detected
particles.

Extremelypoor statisticsabove1020 eV



Introduction and Scientific Motivation

1.  What is dark matter?

2.  What is dark energy?

3.  How were the heavy elements from iron 

to uranium made?

4.  Do neutrinos have mass?

5.  Where do ultra -energy particles come 

from?

6.  Is a new theory of light and matter 

needed to explain what happens at 

very high energies and temperatures?

7.  Are there new states of matter at 

ultrahigh temperatures and densities?

8.  Are protons stable?

9.  What is gravity?

10. Are there additional dimensions?

11. How did the universe begin?

(Discover Magazine's Cover Story For February 2002)

The Discover cover story is based on the 105-
page National Research Council Committee
on Physics of the Universe report Connecting

Quarks with the Cosmos : 11 Science Questions
for the New Century .



JEM-EUSO Observational Approach
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Geom. Factor
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