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Hara and Sato, 1980 and 1981
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and one Fig. (Hara and Sato, 1980):

NuSky 2011
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Then: 
 * ν mass totally unknown, number density
 *  Cosmo Const unknown, CMB temperature,  
 Hubble constant ~ 100 (not 73), ...
 *  Little evolutionary evidence
 *  zmax

Now: 
 * νh mass ~ 0.1 eV, 72% dark energy, 38% matter, 
 54/cm3 per spin state per flavor
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Hara and Sato (1981):

Lots of supporting Eqns, but ... 
 wrong neutrino density (6/11xCMB )
 no bright phase evolution at z~2-3
 (and no reionization phase at z~10-20)

interesting in that 
 it is “guaranteed”
 sensitive to CR flux below GZK energy
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3 x1020 eV = macroscopic 50 Joules
    = one Clemens

Clemens does this with 1027 nucleons;
Nature does this with one nucleon, 
1027 times better pitcher !

One Federer is similar
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Similar is the Woods golf ball

and the Eastwood
“Dirty Harry” special

and the Westwood .....
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Encouraged by Y. Takahashi and M. 
Teshima, my self-assigned “task” for 
EUSO is to modernize the 

     p + CνB --> νscatt + X 

neutral current calculations 
of Hara and Sato (1980 and 1981).
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      What’s a Neutrino?   ( ν )

 � As close to nothing 

� � � as something can be !
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Some basics:
 * mfp = (nν sigmaν ) -1= (54/cm3 x 10-38 (Eν /GeV) cm2 ) -1

 = 2x1036 cm, 
� vs. DH = 1028 cm
� so ~ 108 DH
 * 1 Linsley = 1 (km2 century ster)-1 = 3x10-20  (cm2 s ster)-1

 *  1 WB = 10-8 GeV (cm2 s ster)-1 = 10 eV (cm2 s ster)-1 

�     = 3x1020 eV Linsley  ( = 1 FlysEye-Linsley )
 
* original WB:   local eps0 above 10 EeV 
� ~ 5x1044 ergs/Mpc3/yr, and E-2 spectrum;
   translates to generation rate of proton flux 
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Jesus and Tom
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E2 and E3 (E1B)
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Formulae:
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Implementing cosmology
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For comparison, “static model”
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Preliminary: upscattered neutrino flux peaks 
around 1017 eV, at a micro-WB or less,

but, 

we are working on making the flux larger!

(some flux guaranteed, but not necessarily 
interesting/measurable.)

IceCube is gigaton detector, 
EUSO is teraton (but with 20% duty factor),
Lunar satellites are ~petaton.

Summary
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JEM-EUSO: Extreme Universe Space Observatory 
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Data moon and theory moon:
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Jim Adams and Moon Traffic
Subject: RE: lunar satellites

Date: June 17, 2011 8:15:21 AM CDT
To: Thomas J Weiler <tom.weiler@Vanderbilt.Edu>

Tom,

As I recall, all the early missions were designed to crash into or land on the 
moon. There was lunar Orbiter satellite series (1, 2, 3, 4 and 5) from the US 
that mapped the moon before the Apollo landings. I think some of the Russian 
Luna missions were orbiters. There was also Explorer 35 that orbited the moon 
during the Apollo era.

The Apollo capsules of course orbited the moon briefly beginning with Apollo 11. 
Then there was Clementine from the DoD that was in orbit of the moon for a long 
time before being sent of to chase a comet. I had an experiment on that one.

The US Lunar Prospector mission orbited the moon in the late 1990s.

Recently there were several, SMART-1 from ESA, Selene from Japan, Chandrayaan-1 
from India, Chang'e-2 from China, Lunar Reconnaissance Orbiter from the US

I think the list at http://the-moon.wikispaces.com/Lunar+Missions is probably 
complete.

Jim
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Extra slides
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Auger and EUSO FoV
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Auger and EUSO FoV
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