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Experiment;

The Grasen-Zatsepin-Kuzmin (GZK) Anomaly

Ove + CR --> p
L ~50 Mpc
Image courtesy AGASA web page
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Results from the Akeno Giant Air Shower Array (AGASA)



Detector Location

Tongue of the Ocean
Atlantic Undersea Test and Evaluation Center (U. S. Navy)
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AUTEC Site 3
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SAUND Detector

The f-phone detector and sea floor
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Data Acquisition
Hardware
- Dell 8100 (1.7 GHz Pentium 4)
- NI analog-to-digital card (PCI-MI10O-16E, interface BNC 2110)
- 60 GB externa hard drive for data transfer

Software

- digital matched filter

- variable threshold

- 179 kHz sampling

- 60 events/minute target
- 1-2GB/24hrs
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Calibration System
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A Calibration Event

merged waveform
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¥ coordinate (m)
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Reconstructed Implosions

Bulb| Depth (m) | P (kPa) |Eq (J)
1 160 1563 | 234
2 107 1047 | 157
3 139 1360 | 204
4 166 1626 | 244
5 126 1237 | 186
6 101 990 148
7 86 838 126
8 135 1324 | 199
9 188 1842 | 276
10 290 2846 | 427
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- 16 months

- 208 dayslive

- 25 million events
- 350 GB
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Spike Event
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Ping Event
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Diamond Event
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Examples of dolphin signals recorded by AUTEC personnel
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Candidate Event
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Radiation / Detection Contours

Detection volume contours, from 1e+20 eV to 1e+21 eV, contour interval 1e+20 oV
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Acceptance

15 Acceptance vs energy for various detectors
1u T T T LSEREL B R A | T T T LIy e T e o T T T LR A L T T T | LIS R T |
—— Current <o)
14 —— Cubic100 S
10 + —— Cubic1000 - 7
Cubic 10000 gt gl
,.-*"'.IH g H-"'
- - *
12 =
10 r i R |
NF-. H_..:—’ ; -
E J ﬂ;:_,,«:’- ;
=] 7 b J
— '4_,,-"'" ’ ,
:,, . r & p /
w100 F S # ‘ / .
& .
o i ¥
g 7 y, o /
& g .-"" !
g 10 / / / =
= Ly I
= ¥
= b s
< i
B
10 - f .
J
J_."
{ r
10 f / =
/
4 |
10 1 i i i | || i i i i | | || i i 1 i | I| i i i 1 | |
18 pall] 1 2 23
10 10 10 10 10

Meutrino energy, e/

Justin VVandenbroucke February 3, 2003 University of Chicago



Judtin Vandenbroucke

log[dN/d(InE)] {(cm~2 s~! sr-1)

Flux Limits

(image courtesy J. Learned)
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