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TA surface detectors
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Hybrid event example

‘ebesation angle (des.)
B
T
o

s
T

8
T
\

/80 Lé

™ om  m o om
st asgle counter.clckvie from east (drg.)

EYE3 2001006 J0080CT-26  05:S1:50163 703 000

ol flasol [ X [ Vien] |

51.43

&b (deg]

elevation an
s

@«

~

20 a0 &0 @ 100 120
azimuthal angle elockwis2 from norih [deg]

iis

EREE I

Tripie FD Event (2008-10-26)

73.76 71.83 -3.10
77.09 167 -4.14
71.30 8.55 -4.88

240 260 280 300 320 340 360
‘azimuthal angle clockwise from north [deg.]

TELESCOPE
ARRAY:
LATEST

RESULTS

Telescope Array
detector

Spectrum
Composition
Anisotropies
Photon limit
Summary
Outlook
BACKUP SLIDES



TELESCOPE
ARRAY:
LATEST

RESULTS

Telescope Array
detector

Spectrum
Composition
Anisotropies

Photon limit

Summary

Outlook
BACKUP SLIDES




TA measures spectrum by several techniques:

Fluorescence detector (FD-mono) — at three stations
independently + in stereo mode (FD-stereo)

Surface detector (SD) —
Hybrid (SD+FD) —

All spectra agree after rescaling of SD energies
down by 1.27
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Data set [ApJ’2013]: TELESCOPE

Geometrical cuts: LATEST
9 < 450 RESULTS

core inside the array, distance to border > 1200 m
Cuts on reconstruction quality:
number of detectors hit > 4

Telescope Array

x?/d.o.f < 4.0 .
pointing direction resolution < 5° Spectrum
fractional Sggp uncertainty < 0.25 Composition
Anisotropies
May 2008 — May 2012 = events above Photon limit
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SD spectrum
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SD spectrum: fit with broken power law
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Significance of suppression
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SD spectrum vs. other experiments
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TA composition measurement
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Mean X..x as a function of energy

900 C T T T T 1 T T T T T 1 T T T L T T T 1 T LI — T T B TELESCOPE
C 7 ARRAY:
L 1 LATEST
C | RESULTS
850 Preliminary "7 -
800__ T J"'-'j
[ A T - | | Telescope Array
A — ' | detector
E 750 C “| | Spectrum
>\§ L Composition
C - Anisotropies
700 — = —| | Photon limit
r e 33:,:; _. 7] Summary
650 L _.—-“'.'-;:'_,"::;:./' —E §I§§.E¥g1 ~| | Outlook
Iy —Fe QGSJETA |
- "/ = F: gGSJEI-M . BACKUP SLIDES
L -=-Fe SIBYLL o
Boq L 111 | 11 I 111 I 111 || | 11| L1 B
8§ 182 184 186 188 19 192 194 196 198 20
log(E/eV)



roton

PRELIMINARY :

L [ 1 .1
600 700 800 900 1000 1100 1200
Xomax [9/6m*]

40
35,

30|

= . | —
600 700 800
Xmax [@/€M°]

e ! ]
900 1000 1100 1200

186 <logE < 188

PRELIMINARY

600 700 800 900 1000 1100 1200
Xnax [8/cM?]

30;
255—
202—
155—

10—

35 "]

18.8 < log E < 19.0

PRELIMINARY |

- «H#:H ,

1 Lo | .
600 700 800 900 1000 1100 1200
X max [9/cm?]

TELESCOPE
ARRAY:
LATEST

RESULTS

Telescope Array
detector

Spectrum
Composition
Anisotropies
Photon limit
Summary
Outlook
BACKUP SLIDES



proton
PRELIMINARY

800
Xmax [0/cm®]

900 1000 1100 1200

RTIN F P | ]
600 700 800 900 1000 1100 1200

ELIMINARY

L Pl P '
600 700 800

Xomax [0/CM?]

L L i
900 1000 1100 1200

R I P L .
)0 800 900 1000 1100 1200
m?]

TELESCOPE
ARRAY:
LATEST

RESULTS

Telescope Array
detector

Spectrum
Composition
Anisotropies
Photon limit
Summary
Outlook
BACKUP SLIDES



P value

Comparison of X.,.x distributions by the KS

test
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Dedicated anisotropy data set

> 55°

» 1807
» 114
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STRATEGY
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Consider 3 energy thresholds of 10, 40 & 57 EeV
Tests:
test against uniform distribution in right ascension
and declination in equatorial and supergalactic
coordinates
autocorrelation function
correlation with AGN (E > 57 EeV)
correlation with LSS

No deviation from isotropy at £ > 10 EeV and
E > 40 EeV

Marginal deviation at E > 57 EeV
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E > 57 EeV: KS test with isotropic distribution

<55, E>57, 42 events
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AUTOCORRELATION FUNCTION
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Correlations with AGN
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CORRELATIONS WITH LSS

anisotropic flux
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COMPARISON WITH DATA
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Photon flux limits
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hadron-induced EAS

- A Composition
37 . .
Anisotropies

36.5 Photon limit

- YT TA

36 ——PA
=Y TPATPA

T Y _——PA

——PA—PA

18

Summary
Outlook

385 BACKUP SLIDES

Log(E®F,/(eV? km™ yr™' sr™"))

18.5 19

Log Emin/eV

19.5




ankle and suppression at high
energies
Agrees with HiRes
Ankle and GZK suppression energy are consistent
with protons

consistent with protons

no deviations from isotropy at low energies
a marginal deviation from isotropy at E > 57 EeV
consistent with LSS model + protons

no photons detected
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TALE (= TA low-energy extension) has seen the first
light

Calibration project with JEM-EUSO goes on

WGs with Auger

composition WG: trying to pin down the origin of the
difference

anisotropy WG: multipole analysis is on the way (first
presentation at ICRC)

TELESCOPE
ARRAY:
LATEST

RESULTS

Telescope Array
detector

Spectrum
Composition
Anisotropies
Photon limit
Summary
Outlook
BACKUP SLIDES



BACKUP SLIDES

TELESCOPE
ARRAY:
LATEST

RESULTS

Telescope Array
detector

Spectrum
Composition
Anisotropies

Photon limit

Summary

Outlook
BACKUP SLIDES




TELESCOPE
ARRAY:
LATEST

RESULTS

WLAN (2.4GHz) (

solarpanel
(120w)
S L By e

I electronics

pox Tel A
o3P oeiNe elescope Array
o pattery detector
| scintillator fs . (1OQAh)
box 2 o) Spectrum

Composition

s Anisotropies
ag =

¢ WLSF: 1.0mm¢

Photon limit
(2cm separation) Summary
e PMTs: ET 9123SA x 2 Outlook

e 3m? (12mm X 2 layers) BACKUP SLIDES



atmosphere monitoring
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SD event example
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Energy scale
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Search for clustering at small scales
E > 10 EeV
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Search for clustering at small scales
E > 40 EeV
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