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TYMMDDHE: 15101303 EventIn:1128743311-1374]1 UTCTime:2013/10/13/03:32:18.41342 KE 7.45[8=V] RE 4.307%[em] FE  0.0036 Entry: J0B33
Ho. dirx diry dirz posX posY posI Chi x Hp x chil y Hp y Zenith[deg] Azimuth[deg) Color ID
0 0.07 0.37 0.93 3.26 -17.83 0.00 0.33 7 1.23 g 22.08 -79.64 2
1 0.0% 0.37 0.93 3.82 -17.83 0.00 0.31 7 0.29 8 21.92 -77.90 3
2 0.0% 0.37 0.93 3.82 -17.83 0.00 0.31 7 0.29 a 21.92 -77.30 4
i 0.07 0.37 0.93 3.25 -17.83 0.00 0.08 a2 0.28 a 22.08 -79.67 5
8 RunMode TrgMode Presl ID-c Ensrgy F E R_E .4 nIMC X7X8 nIMC ¥Y7¥8 nTASC X1 nIMC_XB nIMC_¥B nIncX8-EM nInc¥8-EM L nIncXB8-85I nIncY8-85I L concXf conc¥d
1 101 1 11111 1110 7.446e+D0 3.613e-03 4.51 -0.19% 1.695e+02 1.362e+02 1.348e+02 6.073e+01 4.777e+0l 5.976e-01 2.167e-01 0 9.376e-01 2.167e-01 O 0.6172 0.3631

e — S

ryfum 30883 || Tracking O Energy Ir 10 10 I
MDCTime 1128743511 |=] Itgl ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
EntryID 15741 |5 Prescaling [ 1 [f]L———

H Save || Stop || Quit |




Observation by High Energy Trigger

Observation by High Energy Trigger for 780 days : Oct. 13, 2015 — Nov.30, 2017
O The exposure, SQT, has reached to ~68.1 m? sr day. by continuous observation.
O Total number of the triggered events is ~ 508 million with a live time of 84 %.

Accumulated observation time (live, dead) Accumulated triggered event number
Accumulated Observation Time (live, dead) Accumulated Triggered Event Number
x10°
E18000— £ 500~ .
Py r High Energy Trigger (780 days) o C [151013-171130] N _=15.08 x 10" events
E1 6000 } IolaITObser;a;::w‘;n:le i6.67x107secj % :
14000; Dead Time (Fraction 15.2%) % 400? 5.08 X 108 events
12000 % i triggered in total
- 2 300—
10000 — < i
N £ B
8000 — -
- 200,_
6000 — Live Time: -
- 7 0 B
000 5.66 x 107 sec (84%) to0 6.51 x 105 events /day (~ 7.6Hz)
2000 |— L
N T 150'401 ' 160‘701 ' 151'001 | 151‘231 ' 170‘401 | 170'702 ' 171‘001 ' 0= 160|101 | 150'401 ' 160‘701 ' 151'001 | 151‘231 ' 170‘401 | 170'702 ' 171‘001 '
Date [yymmdd UT] Date [yymmdd UT]
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Energy Deposit Distribution of All Triggered-Events by
Observation for 780 days

Distribution of deposit energies in TASC observed in 2015.10.13—2017.11.30

8210 -
C = - —_ __—_ _ +
2 E- - p-Fe + e +e*+y...
10" = T
° E LE- HE- T 9.30x1 08 Events
8 10° = Trigger Trigger =
g — region region T—
Z 10° = T
10°* é— *—__*
10° = .
2 T,
10" +++ 1 PeV
0= Only statistical errors presented +rt 1
1;_IIII | IIIIIII| | IIIIIII| | IIIIIII| | IIIIIII| | IIIIIII| | 1 1110l | L 11 Il
1 10 10? 10° 10* 10° 10"" 107

TASC Energy Deposit Sum [GeV]
m) Energies are calibrated but non-reconstructed

The TASC energy measurements have successfully been
carried out in the dynamic range of 1 GeV — 1 PeV.

Y.Asaoka, Y.Akaike, Y.Komiya, R.Miyata, S.Torii et al., Astropart. Phys. 91 (2017) 1.




Highest Energy Event (AE~957 TeV):
An event view of proton candidate

Color Map Range: Maximum = 10% MIP, Minimum = 0.1 MIP

-------II-------

TYMMDDEE:16100306 EventIDrl139313037-16493 UTCTime:2016/10/03/15138111.29747 KE 936612.8B[Gev] RE 68.2821[cm] FE

Event ID:16493

Pedernal Trigger

0.0840 Entry: 61998

wo. dirx diry dirz posx posx pasz chiz_x mp x chi2_y Np_y zenith[deg] Azimuth[deg] color ID
3 0.131%8 -0.2847 0.9463 -0.931 3.469 0.000 1.60 E] 1.36 18.82 -80.13 3
303 0.1048 -0.1081 0.9386 0.862 -4.063 0.000 1.13 7 13.90 B.66 -78.02 o8
302 -0.9323 0.1148 0.3423 23.193 -6.364 0.000 2007.12 L3 1173.09 69.98 -13.34 303
EntryNum [ 61998 || Tracking ] Algorithm TRUE [| 0 [ 1] 21 3 4 50 60 70 302[] 305[]
MDCTime ( 1159513037 || Prescaling Conc .
. ‘ ‘ Conf ‘ prev ‘ next ‘ Save ‘ Run ‘ Quit ‘
EventID [ 16493 | 2| Pos Dep calib [ IMC ) ) J J J J
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Preliminary Nuclel Measurements P.S.Marrocchesi et al.,

ICRC 2017, PoS 205.
(p, He, Z < 8)
CHD charge resolution (2 layers combined) vs. Z Charge resolution combined CHD+IMC
O_ 03— ////
¢ Charge separationinBtoC:~7¢0 "
025 — : T Fe
N //f’
C si /)// Ca
0.2: Ne /’(//!/ S
- c ., Mg
0.15— .//-”
He P
0.17// B
’\P\\.HMH\H RN BRI M | e L L |

4

Atomic number Z

Charge resolution using multiple dE/dx
measurements from the IMC scintillating

_ fihare
OQ B L VA2 e N
‘ B . . 2200
- Charge separationinBtoC:~50 Ne 2000 |
03— v 1800 |
c 1600
C B C /,4/’/ 1400
i 1200 |
02— . S 1000
- p He 800
r Pl 600
0.11"/'- 400
L 200
L 0
4
T 2 T S 1 ] ¢ 7 8 9 10 CHD
4
Atomic number Z *) Plots are truncated to clearly present the separation.

Non-linear response to Z2 is corrected A clear separation between p, He, up to Z=8,
both in CHD and IMC using a model can be seen from CHD+IMC data analysis.
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Y.Akaike et al.,

] Preliminary Nuclei Measurements (Z= 8~26) G S0, Pas 155

Independent analysis is carried out for heavy nuclei in Z=8-26.

2
O Charge determination by CHD together 10 . Ne
with consistency requirement with IMC e CALET Preliminary
O Consistent charge resolutions were 10 il »
obtained between the two analysis Mgx10° i (statistical error only)
methods. 100 * - Q-
Charge distribution with CHD b e, L
£ Foo h : “a e '::f-'
g8o0oE- : : ? e i .
7000; ) ';' 10 & . Six10° %H-i-i—i*l - -
ot |y G e, %
sooof- N | O 10 s ag “orry,
40005— ¥ . {' | | & 10 a-—ili—l '_*34
S B e T
zoooé /' ' | ]J\jl {l NE 1012 %ﬂﬂﬂeﬂx *".l**_. -
N | H I
E N L z A = s -
mozEJJi\J \V‘ J d|w \Jw \\A 5 R %m" i
5 10 15 20 25 & =P _,%
Analysis Method (in particular for heavy nuclei ) 16 R %E
O Unfolding procedure based on Bayes’ 10 ® CALET Preliminary ﬁﬁ;%
theorem is applied with response function & HEAO-3-C2 ¥y
from MC data. 108 + ATIC-2 ‘% «p%
. .. . o TRACER99,03,06
O Charge selection efficiencies and o CREAM-I
contaminations from neighboring charged 109 L] Lol Ll Ll
nuclei are also taken into account in the 10° 10° 10* 10°
unfolding procedure. Kinetic Energy per Particle [GeV]

CRA, Guadalajara, 2017



\ The First Detection in Space of 3 TeV Cosmic Ray Electrons
in a High-Precision Measurement of the Electron Energy Spectrum by CALET on the ISS

O.Adriani et al. (CALET collaboration),
Phys. Rev. Lett. 119 (2017) 181101.
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Galactic Latitude [deg]

+180° AN

Diffuse Gamma-Ray Observation

Purpose: Sensitivity validation & BG estimation
Data set: from 151013 to 170831 (1.9 years)
Observation Mode: Low Energy Gamma-Ray Trigger

o

Galactic Longitude [deg]

Bright sources are clearly identified. 16



Projection to Galactic Latitude (|l|<80deq)

Comparison with Fermi-LAT’s observation

X

—h

o
)

1.8 CALET Preliminary

1.6

Galactic Latitude [deg]

Fermi-LAT Data:
All periods up to 201702
(using weekly files)

1.4

Number of Events

1.2

0.8

Galacti Lattude [deg]

0.6

0
Galactic Longitude (deg] ‘

0.4

0.2

—

-80 60 40 20 0 20 40 60 80
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Considering the contribution from point sources, it was consistent with

expectation. Therefore, it was found that current selection criteria has a

validated sensitivity and can be used to set limit on transient gamma-ray flux. .
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CALET's first publication NOT for Cosmic Rays

Relativistic Electron Precipitation

Accepted article online 25 APR 2016

e Aurora Electrons

Van Allen belt

Geophysical Research Letters

Aurora

Relativistic electron precipitation at International
Space Station: Space weather monitoring International Space Station

Electrons

by Calorimetric Electron Telescope o

Ryuho Kataoka'?, Yoichi Asaoka?, Shoji Torii*?, Toshio Terasawa®, Shunsuke Ozawa®, K —
Tadahisa Tamura®, Yuki Shimizu®, Yosui Akaike®, and Masaki Mori’ =)

'Space and Upper Atmospheric Sciences Group, National Institute of Polar Research, Tachikawa, Japan, Department of \— fr'_,- rfrr /—\ @

Polar Science, School of Multidisciplinary Sciences, SOKENDAI (Graduate University for Advanced Studies), Tachikawa, Protons
Japan, *Research Institute for Science and Engineering, Waseda University, Shinjuku, Japan, “Department of Physics, Electromagnetic lon Cyclotron Waves

Waseda University, Shinjuku, Japan, *Institute for Cosmic Ray Research, University of Tokyo, Kashiwa, Japan, ®Institute of Plasma Waves
Physics, Kanagawa University, Yokohama, Japan, ’Department of Physical Sciences, Ritsumeikan University, Kusatsu, Japan

Abstract The charge detector (CHD) of the Calorimetric Electron Telescope (CALET) on board the Intemational CHD X and Y Count rate |ncrease by REI

2015/11/10 0930—-0942 UT

Space Station (ISS) has a huge geometric factor for detecting MeV electrons and is sensitive to relativistic electron
precipitation (REP) events. During the first 4 months, CALET CHD observed REP events mainly at the dusk to
midnight sector near the plasmapause, where the trapped radiation belt electrons can be efficiently scattered by
electromagnetic ion cyclotron (EMIC) waves. Here we show that interesting 5-20 s periodicity regularly exists
during the REP events at ISS, which is useful to diagnose the wave-particle interactions associated with the
nonlinear wave growth of EMIC-triggered emissions.
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CALET UPPER LIMITS ON X-RAY AND

GAMMA-RAY COUNTERPARTS OF GW 151226
Astrophysical Journal Letters 829 L20, 2016 September 20

The CGBM covered 32.5% and 49.1% of the GW 151226 sky localization probability in the 7
keV - 1 MeV and 40 keV - 20 MeV bands respectively. We place a 90% upper limit of 2 x 1077
ergcm=s~1in the 1 - 100 GeV band where CAL reaches 15% of the integrated LIGO
probability (~1.1 sr). The CGBM 7 ¢ upper limits are 1.0 X 107% erg cm™2 s~ (7-500 keV) and
1.8 x 10%erg cm=?s™' (50-1000 keV) for one second exposure. Those upper limits correspond
to the luminosity of 3-5 X 10%° erg s~ which is significantly lower than typical short GRBs.

CGBM light curve at a moment Upper limit for gamma-ray burst
of the GW151226 event monitors and Calorimeter
HXM: 7-500 keV SGM: 50-1000 keV
ke s olgetpodeph ool B ey i

0 ‘
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T 00 w ?% WWW Figure 2. The sky maps of the 7 ¢ upper limit for HXM (left) and SGM (right). The assumed spectrum for estimating th
kel JWW“WWLWW‘W & 0 | upper limit is a typical BATSE S-GRBs (see text for details). The energy bands are 7-500 keV for HXM and 50-1000 keV fo
% :g FSGM: 40-100 ke i B % 1:12058 - SGM: 560-840 keV e SGM. The GW l;’;l'l‘.’(i probability map is shown in green contours. The shadow of ISS is shown in black hatches.
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Figure 1. The CGBM light curves in 0.125 s time resolution for the high-gain data (left) and the low-gain data (right). The
time is offset from the LIGO trigger time of GW 151226. The dashed-lines correspond to the 5 ¢ level from the mean count
rate using the data of £10 s.

under MoU with LVC o



