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Scientific Achievements of AGASA

PHYSICS CONFIRMATION

ENERGY EVENTS VALUE | EVEL

1018 — 10185  ANISOtro o) *% “ verified ”

10196 Cluster *% uncontf.
1020 Super — G> ORSLSSTS challenged
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GZK cutoff




Super-GZK
uniform distribution over the universe
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10 18 eV — 1020 eV can be fitted, but GZK cut off persists.
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GZK cutoff
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AGASA x 10 Plastic Scintillator Array
_|_

3-fold Stereo
Fluorescence Telescope
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Aperture Angular
Rel. .
(km? sr) Resolution
AGASA 162| (=1) 1.6°
TA: 24 x 24 ground array 1371 (9) ~1.00
TA: Fluorescence 670 (4) 0.6°
TA: Hybrid 1 (1) 0.4

AGASA x 12 In total aperture,
A factor of ( 2 — 4 ) better angular resolution and
Coincidence measurement (=AGASA).




o E > 10 eV ~100ev./
o E > 10%eV ~ 1lev./
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e 90% of Energy to electron/gamma u
e Small model / composition dependence



Energy Loss in the Air ““ " Density at 1km for p/Fe
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GZK Cutoff : Yes or No
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E>10PeV Vv

Hybrid event should be
good for LE (1010 eV)

cluster confirmation.
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—cutting 1.5-mm deep groove : Scintillator Prototype:

50 cm x 50 cm, 1cm thick
Wave Length Shifter Fiber readout
50 modules used in L3 for 2.5 years.

WLS: BCF-91A
A Mm@
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Muon Signal and Lev-0, -1 Trigger.

E=1u
Muon Signal from Prototype (ext. trig.).
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ADG bingt
E>3u

200

E>1/3p Lev — 1 trig, ~ 100 Hz for central trigger.

Lev-0trig, ~1kHz /3m? forlocal event recording and time stamp.
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Major Systematics in AGASA
astro-ph/0209422

« Delector Absolute gain

Fluorescence Efficiency o Diboihis Linaniiy

Atmospheric Corr.: Rayleigh « Detector response(box, housing)
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Simulation
& Analysis

Utah: P.Sokolsky®*), K.Martens, C.Jui

Rutgers: G.Thomson,S.Schnetzer, Montana: J.Belz,

Leeds: A.Watson**




2004 — 2009
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Memorandum of Understanding

Memorandum of Understanding TA experiment

Memaorandum of Understanding for cooperation an the Telesco
Array Experiment between the collaborators in Japan and the

1 Purpose of this document

A endlaboration of Japarese physicists represented by ICHR at the Undwersity of Tokyo hes applisd
for fands bo build three telesoope stations with sssociabed atmospheris Brondbaring equeprent in
the Utah West Desert. The University of Utsh is in the procsss of procuring permits for sites for

theas telescope stations.

The Hifles collshoraticn is operating Auaneacencs detactors an two sites in the Utah
West Diesert, and plars b build one sdditions] it there. :

The sim of the eollsbambon is ko constrct and apevate » linked srray of Suorescence debector
stations with stereo aperture between nearvst stations. W will work with Auger o ensime that
the aperture will extend over the northem Auger site in Utsl, All pew sites will be built on
locutions acrenshle & inbernational collaborshons. -

This Memorardum: of (BOHLT) will the collaboration untl & mon
discument will hﬂd%mﬁ:mm quﬂudmmh‘mi@.
nstitational ities, anthorship on publ leations, shift duby for eoflaboralons, e, will be
detadled at that Later date. Lintl then this MOU shall define the collsboratian.

2 Scope of the Experiment

The calishoration will explore all aspects of commic ray physics and cosmie Fay interactions in
the atmophere that are acoessible with the detecioes it deploys,

anisotropy measarements as well as measuring the primary particle species of the highest energy
coemic rays. Other physion sspects will be sdded & the experiment progreses,

-laf3-

'mm&pdmnhmuuwmam

TA experiment

Memaorandum of _Umigs:tandhg

3 Responsibilities and Privileges

coniributes o the experiment on her or his meseasch time, All members have fall sooesa i the
uﬂ:bmumm:ﬂm-didehﬁuuqHﬂML They hane the right io
hhﬂ-uhmmmmmmmmm The insifuiion List i

- presenily open. The collabaration promoies pasticipation of interested physicasts worldwide,

Mhﬂphﬂhﬁmuﬂhgﬁﬂhﬂh.kﬁ;ﬂﬂﬂﬂu{!ﬁﬂdhm—

The Sbeering Cosrmities shall initially corsist of two American smd tw fapanese represenita Hvea
phus the two co-chairpersons of the sxperimend. hlasalki Fubmsbima of ICEE, Undverslty ol Tokyo,
and Pleroe Sokolsky of the Undvensity of Uteh shall be the first co-chairpersana of the 5C,

The Steering Commitive will secommend a long term shruchure for adoption by the
collhoration. This structuse will inclisde » foram that decides all issucs of detecior deployment,
malntenamos, and e, In the meanfims, the Sesring Comenittee will serve 5 this fonu,

4 Rules

m@mmhﬂhmummarﬁwmim

All code, databuses, and output of code that o wsed within the contest of the experiment, ndud.
ing its design, its operation, and the analysis of it dets by menbes of the collaborution moss st
all times be public within the collaboration. 1t is the respanshility of the individual members
ard groups that produce and wse software, snalysis output, and kedhnical drsings o malke thelr
product scoesible o all collaboration membars.

Ay mubgroup or individual Bt installs scentific equipment pilng infrastructare (s, powes,
duta Unks, eic ) of the will harve o ok Bust equipmenit’s date e well as the neos-
sary docamen tathon i the whisle collabarstion without delay o e squdpment dhall be

~2of3-



Memarandum of Understanding TA experiment

Hardware installnd for fhe pirpost of snducting the et abial] Pt Bt maaruived] ] e
Experiment is coeplated, wrlss peernission b ghvon by the mllabora e governing body:

5 Collaborating Institutions

T ICHR, Unbvesity of Tokyo
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. ENERGY

Type of Object cannopes | Coswic  THRESHOLD - pEgy) T
EVENTS X 10 20 eV

_ AG+HP+FE
Compact Radio Quasar 451 10 ~1 No

Gamma Ray Blazar 47 10 ~1 No

YK AG YK AG
Gamma Ray loud BL Lac 14 26+39 0.24,0.40 50 Signal

AG
Nearby (z<0.01) . AG?:ﬁP#E 0.40 3o Signal

Quasar Remnant 7 1 No?

1 Sigletal., PRD 63(2001) 0813021
2 Gorbunov et al., astro-ph/0204360
3 Torres et al., astro-ph/0204419

0.4 X 100V
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Haverah Park:

Rate of inclined (60° < < 809) events
AGASA:

Muon Density at 1000 m from shower axis

Energy HP AGASA
E>101° eV 41 % 28 %

E > 101°%°eV 67 %
E > 1019%eV 65 %

AGASA



