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Plan for Northern Auger

• Science Case
– Why All Sky Coverage?

• Detector
– Why Hybrid with Water Tank?

• Site
– Utah vs. Colorado

• Schedule
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Why is ~1020 eV so special?

• Protons can not travel beyond ~100Mpc at  E 
> 1020eV due to interaction with CMB.
– GZK Cut-off
– Violation of Special Relativity?

• Protons can travel straight at  E > ~4××××1019eV.
– Charged-Particle Astronomy
– New Window of Extreme Universe

• Difficult to accelerate beyond 1020eV.
– Top-down Mechanism?
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Interaction Length of UHE Protons

Blasi, astro-ph/0307067
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Andrey Kravtsov

Matter Distribution
(7 < R < 93 Mpc)

- see through Galactic Center

0o360o
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Matter  (7 < R < 93 Mpc)
Galaxies  (R < 45 Mpc)

- see through Galactic Center

360o

Andrey Kravtsov

0o
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Deflection of 4××××1019 eV Protons 
(R < 107 Mpc)

Dolag et. al.  astro-ph/0310902
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Rich Physics and Astronomy

1019 eV

1021 eV

1020 eV

1018 eV

Top-Down?

GZK?

Bent by Extra-Galactic B

Ankle

Charge Particle Astronomy

Trapped by Inner-Galactic B

Bottom-Up

UHE Gamma Rays

UHE Neutrinos
Straight Trajectories

?
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Science Case for North

• Clear Window of “Charged Particle Astronomy”
– ~4××××1019 eV – ~1××××1020 eV
– Regardless of existence of the GZK cutoff
– Northern sky is very different from Southern Sky

• Need for the Largest Detector beyond GZK
– High statistics post-GZK events
– Neutrinos from Top-down Mechanism
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Principle of Hybrid Detection

Air Fluorescence Air Fluorescence 
DetectorDetector

Ground Array

e±±±±

µµµµ±±±±

10km
~ 27Xo
~ 11λλλλ I

MC Simulation of 
1019 eV Proton Shower

EM Only

EM + Muon
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Multi Messenger Detection 
as a function of Zenith
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Neutrino Sensitivities
(per site)

X. Bertou et. al. Astropart. Phys. 17 (2002) 183

Expected no. per year

ννννττττ Limit (E-2)

ννννττττ Sensitivity

ννννe and ννννµµµµ
Sensitivity

HighDIS None
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Site Comparison
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Utah Site

TA
(800km2)

Auger-North
(3100km2)

50km
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Colorado Site
•Lamar !!!! was a candidate during 
the 1996 search for the northern 
Auger site.
•Possible to expand to ~15,000km2.

Pump station 
mesa

Stulp Hill

Widener Hill

Black Butte 

Pruitt Mound 

(Two Buttes) 

HW 287

HW 116

Lamar

Springfield
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Milestones
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Integrated Sensitivity 
of Various Experiments
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