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MF7 AGASA 11 years result
10ev super GZK
10 ev found 7/ 1.6 ev expected, 4.0 sigma rejection

5ev found / 1.0 expected, 2.6 sigma rejection if energy is -19% shifted down
, 2005/09/14
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Telescope Array (TA)

Originally planned as a large array of fluorescence telescopes
to identify the origin of super-GZK cosmic rays.

HiRes mono spectrum suggested existence of GZK cutoff
(27t ICRC @ Hamburg).

Physics?

Critical look at systematics of SD (AGASA) and FD (HiRes)
measurements became imperative.

Phase-1 TA financed in 2003 (28" ICRC @ Tsukuba).
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One of ~800 water tanks of Auger.



TA (3m?)

ui ei Y

~1GeV ~10MeV -~10MeV

.

I_;I__2 cm Plastic x 2 lavers

~5MeV  ~5MeV ~0

Energy Deposit

Auger (10m>?)
ui ei 'Y

~1GeV ~10MeV ~10MeV

|

1.2m Water

~240MeV ~10MeV ~10MeV
Energy Deposit
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# of particles in lower scintillator
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TA

Plastic Scintillator
B Conserve AGASA energy scale

B Sample electromagnetic shower (~90% of Eprimary)
>>> |es ndent on

primary composition
hadronic interaction @

Two Layers

may vary over GZK energy

B trigger and calibration
B DAQ and local buffering
B wider dynamic range (MIPs)
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ers tosbe embled in Japan, transported to Utah
and deployed in JFY 2005

~350 count
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Construction of 1st FD station with 12 telescopes completed.




The 18t fluorescence event by test observation in Utah, July 2005
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exp.
AGASA
HiRes
Auger
TA
EUSO

(@ Pune ICRC)

status
stopped In Jan. 2004
will be terminated in  Mar. 2006
half finished. completionin 2006
being built. compl. in  Mar. 2007

not In space before 2012

km?
100
~300
3,000
800
~17,000
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MF6

exact area:
Auger=2964 km2 with 1600 ctrs, 1.5km triangle
TA=762 km2 with 576 ctrs, 1.2km mesh
HiRes r=30km2, duty=0.1
Euso 400km high, 60deq view, duty=0.1
230km radius on the ground

solid angle effect

zenith[0,45]=0.29

zenith[0,60]=0.5

zenith[0,90]=1 is not included (only AREA)
, 2005/09/14



Pune
 HiRes stereo spectrum (prelim.)

 Auger hybrid spectrum (large sys. error)
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HiRes Stereo (and others

( Fukushima: HiRes STEREO DATA is NOT authorized by HiRes collab..)

L Cswee | Exhibits cutoff
5 : structure
s | ++H + - Expect 33.7 events
w K ++¢ A |
5| e, tub PR G0V | Observe 9 events
“‘"Jq:ﬁ + I : ~4.8c
' : 1  Somedetalils
Bl I DIFFERENT from
mono!
The Mono spectrum may
. contain syst.
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HiRes Aperture

HiRes-2 mono

o Stereo data: best
resolution, optimized for
E>3x10%8eV Uses time-
dependent calibration of

o=

10 lz-'l—r-r—l—r—-r*l-'r' 1

HiRes stereo

P B . -

HiRes-1 mono

detector and atmosphere

e HiRes-2 monocular: car
reach down to as low as

103k

Aperture |:I|:n1E sR)

'II:IE_—

1017.2ev ¥

e HiRes-1 monocular date ) : /
began ~3 years earlier: f
largest statistics,

— Uses profile 5
constrained fit (PFC)

HiRes

Apertures |

IIII-“I 1 11

-1“ I | I | T T |

unreliable <1018-5eV 17 17.5

Wayne Springer (this conference)
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Trigger Efficiency (# of hit ctr >= 4) by Wada & Inoue
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Auger SD spectrum _
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Auger Hyb

Paul Sommers (this conference)

Air Fluorescence Log(E/EeV)
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g (E) = -0.79 + 1.06 Log(Ssg)

E = 0.16 S,,1-00

(E in EeV, Sig In VEM)

Uncertainty in this rule
Increases from 15% at 3
EeV to 40% at 100 EeV

Water Cherenkov Log(S,;/VEM)
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Energy estimator primary energy
e, 1,y mixture



Hybrid

plastic vs water tank

Electron beam calibration



Electron Linac Beam for Energy Calibration

AF Source of
Known Total Energy

10% ppp ~ 4 x 1016 eV

» Direct end-to-end calib.
From Energy Loss to ADC ch.

5 Mapgnet ’

ummy
| awlramrmabe [Jfl ©

Design Study using KEK B-factory -
injector components.

GEANT l'

o

Telescope FoV

100 m away

FoV of
1 PMT

~100k pe




(TA & Auger

D

2007

exposure
TA X1 AGASA exposure
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