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Scintillation Counters

Pre-assembled in Japan, Final
Assby/testmg in Delta: 2 layers,

1.25 cm scintillator, 3m? area
TA, ICRC 2015



Scintillator Detectors on
a 1.2 km square grid

{ ¢ Power: Slar/BatterY

e Readout: Radio

| ® Self-calibrated:
vl background
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TA Fluorescence Detectors
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High Energy Hybrld Event
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TA Low Energy Extension (TALE)

[859- PoS 637] Poster 1 CR Track: CRIN Board #: 148

10 new telescopes to look higher in
the sky (31-59°) to see shower
development to much lower energies

R10w

Presented by Sho
at 15:30
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201 31/103)/723

All 10 Telescopes installed and in
operation since fall 2013

First 35 scintillation surface detectors
deployed, 16 are instrumented and
operational

TALE SD array now funded from Japan!!!
TA, ICRC 2015
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TA Energy Spectrum Results

Previously presented at this conference

[847 — PoS 349] Parallel CR17 EAS spec Track: CREX
Presented by Dmitri IVANOV

on 4 Aug 2015 at 15:00
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Energy Scale Check and resolution
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7 year TA SD spectrum

Piece-wise power-law fit

Log(E/eV) GZK

~19.78 + 0.06 Power index
=-4.55+0.56

10

Power index

| e |
1.:-

n

(7))
(o) |

: = -3.30+0.03

£ i
N> Power index ®

Q - - + _
2 1 Log(E/eV) ankle 2.63+0.03 N =
- - = 18.70 + 0.02 =
Y ¢ N -
— "~ N_EXPECT (> GZK, no cut-off) ~ :99.332 \
~ N_OBSERVE (data > GZK) . 44
o GZK CHANCE PROBABILITY :4x107%° ~6G

L jo1L BEREZINSKYE_1/2, log10(E/eV) :19.770.06 B

- ] ] ] ] I [ ] ] ] I [ ] ] [ I ] ] ] [ I ] ] ] ] F
18 18.5 19 19.5 20 20.5

log, (E/eV)
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log(E3 J(E)[eVZ/m?/s/str])
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Fitting the UHE Spectrum with TA

[299 - PoS 258] Fitting parameters:

CR17 EAS spec, Presented by Eiji KIDO
on 4 Aug 2015 at 15:15

p

Power law at the source, E

Evolution of the sources, (1+z)m

+0.08 +1.6

p=218 =6.8

—0.14” ™10’
(stat. + sys.)

24.8 . 1 [

99.7% C.L. ——
24.6 95.4% C.L. ——

i 68.3% C.L. ——
24.4 | M "
24.2 \ﬁ

24 +

238

23.6 r

234 r

Urlliform

1 1

18.5 19 19.5
log(Energy[eV])
p

23.2

1

= 0.1

-4 0.01

0.001

0.0001

P-value

13



Combined TA Energy Spectrum
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Combined TA Energy Spectrum
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Comparison with other Measurements
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TA Composition Results

Previously presented at this conference
[863 — PoS 351] Parallel CRO7 EAS mass
Track: CREX Presented by John BELZ

on 31 Jul 2015 at 14:30
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Publlshed Hybrld Composntlon (MD)
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MD Hybrid

[1332 — PoS 441] Poster 1 CR
Track:CREX Board #: 247 Presented
by Mr. Jon Paul LUNDQUIST

on 30 Jul 2015 at 15:30

Standard mean vs log(E) plot
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[618 - PoS 307]

Parallel CRO7 EAS mass
Track: CREX, Presented by
Michael UNGER

on 31 Jul 2015 at 14:00
Unger et al, PoS 307

TA data cannot
distinguish
between mix and
QGSIJETII-03
protons at this
level of systematic
uncertainty.
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Photon Limits

[781 — PoS 331] CRO7 EAS mass Track: CREX

Presented by Grigory RUBTSOV
on 31 Jul 2015 at 15:00
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TA Anisotropy Results

Previously presented at this conference

[765 — PoS 326] Parallel CRO3 Aniso Track: CREX

Presented by Peter TINYAKOV, Hiroyuki SAGAWA, Igor
TKACHEV et al. on 30 Jul 2015 at 14:45

[414 - PoS 276]

Parallel CRO3 Aniso Track: CREX Presented by Kazumasa
KAWATA on

30 Jul 2015 at 15:00
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Anisotropy Analysis: ICRC 2015

e SD data from period 12.05.2008 — 11.05.2015 (full 7 years)
e Zenith angle up to 55°, loose border cut

e Geometrical acceptance; exposure 8600 km? yr sr

e 2996 above 10 EeV

e 210 above 40 EeV

e 83 above 57 EeV

 Angular resolution: better than 1.5°

 Energy resolution: 20%
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[414 - PoS 276]
Parallel CRO3 Aniso

H Ot SpOt u pdate: 7 yea rs Track: CREX Presented by

Kazumasa KAWATA on
30 Jul 2015 at 15:00
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----------------------------------------------------

——————————————————

First 5-year data (72 events) -- ApJ 790 L21 (2014)  period  Total  Signal B.G. Cgfonbc_e
New 2-year data (37 events) 6-th Year 15 3 0.94 7%
Total (2008 May 11 — 2015 May 11) 109 events 7-th Year 22 1 1.37 74%
6th + 7th 37 4 2.31 20%
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[414 - PoS 276] Parallel CRO3
Aniso Track: CREX Presented

7 Year Excess Map by Kazumasa KAWATA on

30 Jul 2015 at 15:00

T o 1

_____________________________________________________________________________________________

e — N — — — T — — — — — — — n A 5 ¢
e — i — . — e —— ———

__________

Max significance 5.10 (N, = 24, N;;=6.88) for 7 years
Centered at R.A=148.4°, Dec.=44.5° (shifted from SGP by 17°)
Global Excess Chance Probability: 3.7x10™* : 3.4c (~ same as first 5 years)
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Consistent with Fluctuation

[414 - PoS 276] Parallel CRO3 Aniso Track: CREX
Presented by Kazumasa KAWATA on
30 Jul 2015 at 15:00

K.S. Test shows data is consistent with

fluctuation for hotspot but inconsistent with chance excess

Frequenacy

(Poisson: average = 3.43 per year, no time from isotropic distribution (Poisson:
variation), average = 0.9 peryear) at ~ 2.60
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Global Distributions

Low energy sets: E > 10 EeV and E > 40 EeV

E>57 EeV «sp-values

are compatible with isotropy; the smallest Equatorial 0.07 0.04
KS p-value is 0.12. Supergalactic 0.01 0.03
z<55, E>57, 83 events z<55, E>57, 83 events
"E 33:_ "E 455
Il STaE 1 [765 — Pos 326]
‘s 250 = E .
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51 5 2 —'— Presented by
15F — \ 20E
: -1 156 Peter TINYAKOV
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5 + 5t } Hiroyuki SAGAWA,
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o For each angular bin:

Autocorrelation

1. Count number of
pairs of events at in
the bin at
separation o

R, E>10EeV

0.1 -l - EEERERE b e RREEEEEEEEEEEE R o

; E:"M? EeV ' ' : : 2. Chance Probability

I | : j | | : : , ] is given by the

0 001 bl : F . e i fraction of isotropic
o ; : : | ' : ' : : MC sets (with equal
statistics) with as

many or more than

E>5

le=3 o - S R - o E the number of
pairs seen in data
ol
0 20 40 60 80 100 120 140 160 180 [765 — Pos 326]

0 dngEES Parallel CRO3 Aniso,
’ Presented by

Peter TINYAKOV,
Compatible with isotropy at E > 10 EeV and E > 40 EeV, H?rs;uki SAGAWA

Tension with isotropy at E>57 EeV Igor TKACHEV on
30 Jul 2015 at
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Correlation with Large-Scale Structure (LSS)

UM

:CO . .x'ﬁut spot center

Gray patterns:
expected flux
density from
proton (E=57 EeV)
LSS 2MASS Galaxy
Redshift catalog
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LSS Correlation (continued)

1D Kolmogorov-Smirnov p values comparing expected flux distribution
(gray map from previous page) vs. simulation:
Marginally Incompatible with isotropic source simulation [765 - Pos 326]

Compatible with LSS source simulation Parallel CRO3 Aniso,
Presented by
E> 57 EeV Peter TINYAKOV,
1 3 | | | | | | ; Hiroyuki SAGAWA,
i 5 PO00¢ 1  lgor TKACHEV on
ml! | 30 Jul 2015 at 14:45

le—4 | ' STRUCT | ISO |!“ : Cannot distinguish
0 5 10 15 20 25 30 35 between LSS and

isotropic simulations
Smearing Angle in degrees for E>10 EeV and
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Summary

 TA has measured the energy spectrum, composition and arrival
direction of UHE cosmic rays

e New TA Low Energy Extension (TALE) is coming on line. TALE
surface detector array has now been funded by Gov’t of Japan.

e TA and TALE has measured energy spectrum between 6x10'° eV
to over 10%° eV and have observed spectral features

e The spectrum and composition of UHE cosmic rays measured by
TA remain compatible with a single light component at above
the ankle (¥6x1018 eV).

 We have reported a hot spot seen in the direction of Ursa Major
with 3.4 signficance

e Much more data are needed!

TA, ICRC 2015
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The Future of TA

To be presented at this conference

[1022 — PoS 657] Parallel CR 19 Future IN Track: CRIN

Presented by Dr. Hiroyuki SAGAWA
on 5 Aug 2015 at 11:15
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Get 16.3 (current) TA years of

FD: submit in US in October
hybrid data

2015
Get 19 TA vears of SD data by

SD: approved in Japan in
2020

500 scintillator SDs
April 2015

2.08 km spacing

2 FD stations

TA X 4 project

Quadruple TA SD (~3000 km

Proposals
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