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CGBM/SGM

FRGF (Flight Releasable
Grapple Fixture)

T \\\; (4

GPSR

ASC (Advanced
Stellar Compass)

(GPS Receiver) \

HV Box >

MDC (Mission /

Data Controller)

CAL/CHD

e
\ CAL/IMC

\ CAL/TASC

- BE=: 612.8 kg

- JEM 2ERAMO—FH AKX
1850mm(L) x 800mm(W) X
- SHEEH: 507 W(max)

- BIERE:

K3E % 50 kbps

1000mm(H)

thiE % 600 kbps (6.5GB/day) &KX :1Mbps

CALORIMETER (CHD/IMC/TASC)

CGBM
(CALET
Gamma-ray
Burst
Monitor)
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| Heavy-ion High |

. ... ... . .. .. - . . | External Trigger |

Pedernal Trigger
HE B H EHE |

YYMMDDHH: 15101303 EventID:1128743511-15741 UTCTime:2013/10/13/03:52:18.41342 KE 7.45[GeV] RE  4.3079[cm] FE 0.0036 Entry: 30883
No. dirx diry dirz posX posY posZ chi2 x NWp_x Chi2 y Np_y Zenith[deg] Azimuth[deg] Color ID
o 0.07 0.37 0.93 3.26 -17.83 0.00 0.55 7 1.23 8 22.09 -79.64 2
1 0.03 0.37 0.93 3.82 -17.83 0.00 0.31 7 0.29 8 21.92 -77.90 3
2 0.03 0.37 0.93 3.82 -17.83 0.00 0.31 7 0.29 8 21.92 -77.90 4
3 0.07 0.37 0.93 3.23 -17.83 0.00 0.08 8 0.28 8 22.08 -79.67 5
@ RunMode TrgMode PresSl ID-c Energy F_E R_E X nIMC_X7X8 nIMC_Y7¥8 nTASC_X1 nIMC_X8 nIMC_YE nIncX8-EM nIncY8-EM L nIncX8-SI nInc¥8-SI L concX8 conc¥8
1 101 1 11111 1110 7.446e+00 3.613e-03 4.51 -0.19 1.6950+02 1.362e+02 1.348¢+02 6.073e+01 4.777e+01 9.976e-01 2.167e-01 0 9.976e-01 2.167e-01 0 0.6172 0.3651

I

MDCTime 1128743511 [ Itgl

H Save H Stop

|| guit |

EntryNum 30883 |<| Tracking O Energy ‘ ’ ’ } ’ ‘ ’ ‘

Enteymo [ jorar [5) Prescating [ 1[5
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Observation by High Energy Trigger

Observation by High Energy Trigger for 415 days :
Oct. 13, 2015 - Nov.30, 2016

O The exposure, S()T, has reached to ~36.1 m? sr day
by continuous observation.

O Total number of the triggered events is ~ 270 million
with a live time of 84 %.

Accumulated observation time (live, dead) Accumulated triggered event number
_ _ ” 10°
g 9000 i— High EnergyTToftiZgZLi:::y::—ime osouien :>j 250 — [151013-161130] N, _=2.68 x 10" events
= = ive Ti 107sec) B B
8000 :_ I;::dT::e‘a(g:t:m 15.4%) g -
= — B 200—
7000 — = -
: 5 [ 2.68x 108 events
o000 E" £ o triggered in total
5000 — S B
- T L
4000 — -
= ) i 100—
3000 Live Time: -
= 3.01 x 107 sec (84%) C
2000 — 50—
= B 5 ~
1000 B 6.46 x 10° events/day (~ 7.5Hz)
= 1 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 L | 1 1 1 ] 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 I 1 1 1 | 1
0 151101 160101 160302 160501 160701 160831 161031 0 151101 160101 160302 160501 160701 160831 161031
Date [yymmdd UT] Date [yymmdd UT]
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Energy Deposit Distribution of All Triggered-Events by
Observation for 415 days

Distribution of deposit energies in TASC observed in 2015.10.13—2016.11.30

p-Fe + e +et+ ...

4.55 x 108 events

LE- HE
Trigger Trigger
region region

1 PeV

Only statistical errors presented l

m) Energies are calibrated but non-reconstructed

The TASC energy measurements have successfully been
carried out in the dynamic range of 1 GeV - 1PeV.
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Highest Energy Event (AE~957 TeV):
An event view of proton candidate

Color Map Range: Maximum = 106 MIP, Minimum = 0.1 MIP



Preliminary Nuclei Measurements —p, He —

data selection is NOT representive of elemental B ridare8sY

Charge ldentification
P before pre-selection cuts

He

Atomic
Number Z

Using multiple dE/dx measurements from the IMC
scin/lla/ng fibers (upstream the interaction point), a
complementary charge measurement from IMC is
ploted vs the CHD charge assignment (abscissa).

A clear separation between p and He
can be seen from preliminary data analysis.
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Preliminary Nuclei Measurements —Z =3~ 40 —

20174F1H6H

Charge Identification after pre-selection cuts
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Differential Energy Distribution of the Electron-Candidates
in 10-1000 GeV by observation for 415 days

Observation: e/p separation
after pre-selection cuts Differential energy distribution reconstructed

by using the electron candidate events observed
in 2015.10.13—2016.11.30

Efficiency cut 90%:
proton contamination
of a few to several %

upto1TeV
Simulation : e/p at 1TeV ~1.3 x10°
with ~90% efficiency for electrons
Boosted Decision Trees
after pre-selection cuts
IE* 1.82 x 108 events (>10 GeV)

o) e
Only statistical errors presented

m) Energies are reconstructed after the calibrations.
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Diffuse Gamma-Ray Observation

* Purpose: Sensitivity validation & BG estimation
 Dataset: from 151013 to 160531 (232 days)
 Observation Mode: Low Energy Gamma-Ray Trigger

+180° —180°

Filtered with point spread

functions to see point sources | Geminga and Crab are clearly identified.
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Number of Events

Projection to Galactic Latitude (|1|<80deg)

And comparison with Fermi-LAT’s observation
Galactic Emission [LE-Nﬁt >3] trylD:6 151013--160531 (|l)<80deg)

|b|<8deg: Observed:528 Events / Expected 513.09 Events

200 —
N {_ Fermi-LAT Data:
150 — 2015/10/8-2016/6/02
N (using weekly files)
ol !
50—

| | |

-80 -60 -40 -20 0 20 40 60 80
Galactic Latitude

Considering the contribution from point sources, it was actually consistent
with expectation. Therefore, it was found that current selection criteria has
a validated sensitivity and can be used to set limit on GW counterpart flux.
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CALET s first publication NOT for Cosmic Rays

Accepted article online 25 APR 2016 Relativistic Electron Precipitation

CHD X and Y count rate increase by REP

Space Weather is now a new
topic of the CALET science !
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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 10-7
ergcm~2s-'in the 1 - 100 GeV band where CAL reaches 15% of the integrated LIGO

probability (~1.1 sr). The CGBM 7 o upper limits are 1.0 X 10-6 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 1049 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

Calorimeter: 1-100 GeV

201741 A6H RS RS under MoU with LVC .
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Searching for Cosmic Ray Anisotropy from the Vela SNR  with CALET



