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5.

Introduction
o . Y.Asaoka, Y.Akaike, Y.Komiya, R.Miyata, S.Torii et al.
Ca | I b rat | O N (CALET Collaboration), Astropart. Phys. 91 (2017) 1.
. Y.Asaoka, S.Ozawa, S.Torii et al.
O p e rat I O N S (CALET Collaboration), Astropart. Phys. 100 (2018) 29.
I [ 0.Adriani et al. (CALET Collaboration),
Results Phys.Rev.Lett. 119 (2017) 181101.
) O.Adriani et al. (CALET Collaboration)
E I eCt rons | Phys.Rev.Lett. 120 (2018) 261102.
~ O.Adriani et al. (CALET Collaboration),
H d d rons Phys.Rev.Lett. 120 (2018) 261102.

G amma- Rays _L [ 0.Adriani et al. (CALET Collab.), ApJL 829 (2016) L20.

O.Adriani et al. (CALET Collab.), ApJ 863 (2018) 160.

S pa ce Weat h er N.Cannady, Y.Asaoka et al. (CALET Collab.),

ApJS 238 (2018) 5.

S umma ry R.Kataoka et al., JGR,

10.1002/2016GL068930 (2016).
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Direct measurements of cosmic rays:
little room for “unknown” systematics

Four major factors in the spectrum measurements:

1. Acceptance = SQ2
— Geometrical Factor

2. Energy determination —> AE/E (resolution)
Typically: Energy Scale
— Magnet spectrometer
— Calorimeter

3. Particle identification = rgs (contamination ratio)
— Rejection of background cosmic rays

4. Detection efficiency = €

— Losses in the detector

Question: How “direct” each measurement is?
Larger corrections leave more rooms for “unknown” systematics
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GPSR (GPS
Receiver)

| cGBM (CALET Gamma-

ray Burst Monitor)

MDC (Mission
Data Controller)

ASC (Advanced
Stellar Compass)

Magnified View of the Payload

>

JEM Standard Payload:
1850 (L) x 800 (W) x 1000 (H) mm?3

Continues stable observation since Oct. 13,

2015 and collected ~1.8 billion events so far.

Overview of CALET Observations

O Direct cosmic ray observations in space
at the highest energy region by combining:

v' Alarge-size detector
v' Long-term observation onboard the ISS
(5 years or more is expected)

O Electron observation in the 1 GeV - 20 TeV
energy range, with high energy resolution
owing to optimization for electron detection

= Search for Dark Matter and Nearby Sources

O Observation of cosmic-ray nuclei in
the 10 GeV - 1 PeV energy range.
= Unravelling the CR acceleration and

propagation mechanism

O Detection of transients in space
by long-term stable observations
= EM radiation from GW sources,
Gamma-ray burst, Solar flare, etc.
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Scintillating Fiber | Scintillator(PWO) = |
+ 64anode PMT + APD/PD
or PMT (X1)

CHD-FEC

IMC-FEC

IMC TASC
(Charge Detector) (Imaging Calorimeter) (Total Absorption Calorimeter)

Measure Charge (Z=1-40) Tracking , Particle ID Energy, e/p Separation
Geometr Plastic Scintillator 448 Scifi x 16 layers (X,Y) : 7168 Scifi 16 PWO logs x 12 layers (x,y): 192 logs
(Material\; 14 paddles x 2 layers (X,Y): 28 paddles 7 W layers (3X;): 0.2X, x 5 + 1X, x2 log size: 19 x 20 x 326 mm?3
Paddle Size: 32 x 10 x 450 mm? Scifi size : 1 x 1 x 448 mm3 Total Thickness : 27 X, ~1.2 A,
Readout PMT+CSA 64-anode PMT+ ASIC eI ADSER

PMT+CSA (for Trigger)@top layer
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Event Examples of High-Energy Showers

Electron, E=3.05 TeV Proton, AE=2.89 TeV
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Event Examples of High-Energy Showers

Electron, E=3.05 TeV Proton. AE=2.89 TeV
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Event Examples of High-Energy Showers
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Event Examples of High-Energy Showers

Electron, E=3.05 TeV Proton, AE=2.89 TeV
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All-Electron Measurement with CALET

3TeV Electron Corresponding _ _
well-developed
Y-Z View B Y-Z View
oF- e . o shower core
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(Flight data; detector size in cm)

—> CALET is best suited for observation of possible fine structures
in the all-electron spectrum up to the trans-TeV region.
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All-Electron Measurement with CALET:
room for “unknown” systematics

1.

2.

3.

4.

Acceptance
— Geometrical factor

Energy determination
—  Magnet Spectrometer
—  Calorimeter

Particle identification
— Contamination

Detection efficiency
— Losses in the detector

= well defined SQ2
because of reliable tracking

= AE/E ~ 2% (E>20GeV)
absolute energy scale calibrated
by geomagnetic rigidity cutoff

= rpe< 5% (E<1TeV)
reg~ 10—20% (1<E<5TeV)

= ¢£>70% (E>30GeV)
keeps constant value

= Leaves little room for “unknown” systematics
combined with detailed systematic studies (see PRLs + SM)
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All Electron Spectrum:
Extended Measurement by CALET
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Approximately doubled statistics above 500GeV by using full acceptance of CALET

| 3

— 42 & = [=

DAMPE 2017

CALET: Phys.Rev.Lett. 120 (2018) 261102 (~ 2 x PRL2017)
DAMPE: Nature 552 (2017) 63, 7 December 2017

CALET 2018
~ uncertainty band (stat. + syst.)

PAMELA e +e* 2017
Fermi-LAT 2017 (HE+LE)
AMS-02 2014

HEISS 2008+2

10° 10°

ICRC2019 Highlight Talk (CALET Y.Asaoka)

Energy [GeV]

15



All Electron Spectrum:
Extended Measurement by CALET

JAX

Approximately doubled statistics above 500GeV by using full acceptance of CALET

1. CALET’s spectrum is consistent with AMS-02 below 1 TeV.
2. There are two group of measurements:
AMS-02+CALET vs Fermi-LAT+DAMPE, indicating the
presence of unknown systematic errors.

:)

u CALET 2018

. uncertainty band (stat. + syst.)
N DAMPE 2017

CALET observes flux suppression consistent with
DAMPE within errors above 1TeV.

No peak-like structure at 1.4 TeV in CALET data,
irrespective of energy binning.

—250
5 [
“ 200
NE
£
35150
W
100 —
50 :— 3,
- 4
o
10

10° 10°
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All Electron Spectrum:
Comparison with Indirect Measurements

JAX

Published results only (note: not included the HESS data presented at ICRC2017)

N
1)
O

= Indirect measurements: (e.g.) acceptance, energy scale
oo * Very high statistics, but larger “known” systematics

. * Possible room for “unknown” systematics
(e.g.) background
* contamination
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100
] CALET 2018
St e uncertainty band (stat. + syst.)
& DAMPE 2017
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syst. uncertainties
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ICRC2019 Highlight Talk (CALET Y.Asaoka) Energy [GGV] 17



All Electron Spectrum:
Comparison with Indirect Measurements

JAX

Published results only (note: not included the HESS data presented at ICRC2017)
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@ oo * Very high statistics, but larger “known” systematics
Q * Possible room for “unknown” systematics
R 200_— (e.g.) background
RZ L contamination
5 1 50 - R
:L:_ B e K T T TR
o n
L B CALET 2018
100— uncertainty band (stat. + syst.)

- k4 VERITAS 2018

B syst. uncertainties

: i DAMPE 2017

50— & Fermi-LAT 2017 (HE+LE)

L ° AMS-02 2014 Indirect

B ¥  HESS2008+2009 measurements

B syst. uncertainties
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All Electron Spectrum:
Comparlson between Recent Direct Measurements

<
I:-
%

Recent direct measurements are compared.

—250
O o onod
o B
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h B
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5150
o B
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100 —
- = CALET 2018
50— uncertainty band (stat. + syst.)
— i DAMPE 2017
: o Fermi-LAT 2017 (HE+LE)
- ] AMS-DZ 2014
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All Electron Spectrum:
Comparison with the Updated AMS-02 Result

JAX

(Reference) AMS-02 2019: AMS-02 Collaboration, PRL 122 (2019) 101101

2501
> :
4b) >
0 200— T .
X150 W
':"Eu : S T
100 - R
- = CALET2018
50— ~uncertainty band (stat. + syst.)
— AMS-02 2019
B i DAMPE 2017
0 - & Fermi-LAT 2017 (HE+LE) |
10 10° 10°
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s All Electron Spectrum:
J' Comparison between updated AMS-02 & CALET

Exactly the same analysis applied, data up to the end of May 2019 are used.

CALET Preliminary
(Statistical Error ONLY)

S. Torii ICRC2019 Jul. 25 (CRD2c)

Very good agreement obtained just by adding data:

* Low energy region: solar modulation
* High energy region: statistics matters.

Sorry, please refer to our forthcoming publication
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ACTRG:
£ v/
T »
£y ‘>

* JAXA

E>? flux[m?srs 'GeV>“)

Prospects for the CALET All-Electron Spectrum

Five years or more observations = 3 times more statistics, reduction of systematic errors

102

10

* The possibility of new discoveries dwells in fine

¢ CALET 2018
structures of the all-electron spectrum.

B * Taking advantage of localness, the TeV all-electron
spectrum approaches its origin.

Extension of energy reach & anisotropy
e | = identification of local
i %” cosmic-ray accelerator

Vela

Further precision
— = origin of positron excess
~ pulsar or dark matter

Contribution

— * DAMPE 2017 from distant SNe

Local young SNe

A PAMELA e +e* 2017 ey
R Fermi-LAT 2017 (HE+LE) ; P
O AMS-02 2014 /,f” -
ye
| | | | | | | | | | 11 I| l | | | | 11 I|
102 10° 10*
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Status of Cosmic-Ray Proton Spectrum Measurements

— 3x10*
15') E <100 GeV: Percent level agreement is obtained between
D magnet spectrometers (BESS-TeV, PAMELA, AMS-02)
F_D 4| ES1TeV: PAMELA and AMS-02 measured spectral hardening
o 21077 E5 1 Tev: Calorimetric instruments measured 1
e even harder spectrum
o
£
';' ...... 3 t %
= , 7
L 4 fe
)( 10 i %hé_.
Proton Spectrum
N, 8x10° - BESS TeV
3 4 -
7><10 } CREAM-|
3 @ PAMELA
6x10 $ AMS-02
3 } CREAM-III
ox10 4 NUCLEON (IC)
45107 ¥ NUGLEON (KLEM)
N -
| IIIIIII| IIIIIII| IIIIIII|
3><103 L1 11111
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Status of Cosmic-Ray Proton Spectrum Measurements

— 3x10* _ _
15') E <100 GeV: Percent level agreement is obtained between
D magnet spectrometers (BESS-TeV, PAMELA, AMS-02)
F_D 4| ES1TeV: PAMELA and AMS-02 measured spectral hardening
w 210" Es 1 Tev: Calorimetric instruments measured 1
b even harder spectrum
o
E
b s .."'3. L)
=
L 4 fe
)( 10 |
Proton Spectrum
N, 8x1 = BESS-TeV
? 103 B 4 ATIC-2 - _ - _
X : CREAM-| Universal hardening observed in heavier 1
6x10° [ 9 E‘:‘n’gi—; nuclei suggests a propagation effects.
5x10° - 1_ CREAM-II & Is this picture §0n§istent with the
4 NUCLEON (IC) spectral behavior in the TeV region?
45107 ¥ NUGLEON (KLEM)
N -
| IIIIIII| IIIIIII| IIIIIII|
3><103 L1 11111
10 102 10° 10°* 10°

ICRC2019 Highlight Talk (CALET Y.Asaoka) Kinetic Energy [GeV] 24



Status of Cosmic-Ray Proton Spectrum Measurements

— 3x10*
15') E <100 GeV: Percent level agreement is obtained between
D magnet spectrometers (BESS-TeV, PAMELA, AMS-02)
F_D 4| ES1TeV: PAMELA and AMS-02 measured spectral hardening
w 210" Es 1 Tev: Calorimetric instruments measured 1
b even harder spectrum
o
E
b s .."'3. L)
=
L 4 fe
)( 10 |
Proton Spectrum
N, 8x1 = BESS-TeV
? 103 B 4 ATIC-2 - _ - _
X : CREAM-| Universal hardening observed in heavier 1
6x10° [ 9 E‘:‘n’gi—; nuclei suggests a propagation effects.
5x10° - 1_ CREAM-II & Is this picture §0n§istent with the
4 NUCLEON (IC) spectral behavior in the TeV region?
4x10° | It is very important to measure both
. ) ) ) CALET
energy regions with a single instrument.
| | l I | I|
3X103 T L1 1l L1 1 1 111l
10 102 10° 10°* 10°
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Number of Events

Wide Dynamic Range Energy Measurement

Distribution of TASC energy deposit sum

108 T
- - HE- __—__ 151013-190531
10" == Lg-  Trigger — 9
) = Trigger region - 1.78x10° Events
10° & region - ]
- - All Particles
10° = _-__
10° - -
10° = __'—_
- - 1 PeV
102 E e
= +
10 ’“r+Jr L
([ (Statistical error only) H t
EIIII | IIIIIII| | IIIIIII| | IIIIIII| | IIIIIII| | IIIIIII| | IIIIII| 1 111
1 10 102 10° 10 10° 10° 107

TASC Energy Deposit Sum [GeV]

Y.Asaoka, Y.Akaike, Y.Komiya, R.Miyata, S.Torii et al.
(CALET Collaboration), Astropart. Phys. 91 (2017) 1.
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The smooth distribution clearly reflects the
power-law nature of cosmic-rays,
demonstrating the reliability of the energy
measurement over a wide energy range.
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Energy Measurement of Protons:
Magnetic Spectrometer vs Calorimeter

u

AMS-02: bending |z = AR gAs | CALET: ShIOV_ver energy
in magnetic field R2 0.3B1.2 Better resolution at E>500 GeV.

2 N OsT Very stable above E>1TeV. Small
Maximum Detectable Rigidity depindence on MC models

e MDR:~2TV 4
o 1 < 0; ¥ HEEPICS
c e . Donban RELS | ~ % : E_ b HE FLUKA
.9 E PrOton Mc E % 08 }  HE Geant4
rer] X g F
= e Test Beam 1 0
a | 400GV | \
S 0.5
310.1'_\ / 180 GV | 0.43_ g ¢ @ Bomog o8 =]
§ : osE s ﬁ
.9 Ad a daaaal Y- ALALAAloz Al AAAAA13 A 0.2*31 -
= 10 e |- o 1TeV  10TeV
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Ref: Haino 2014 " " Primary Energy [GeV]
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Proton Measurement with CALET:

room for “unknown” systematics

1. Acceptance = well defined SQ2
—  Geometrical factor because of KF tracking and event selection

2. Energy determination = limited energy resolution but
—  Magnet Spectrometer constant response, and
—  Calorimeter confirmed by test beam

3. Particle identification = excellent charge
— Contamination separation capability

4. Detection efficiency = low efficiency, but
— Losses in the detector confirmed by test beam

= Needs special care for “unknown” systematics
detailed systematic studies are carried out

(see the Supplement Material of PRL 122, 181102)
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Cosmic-Ray Proton Spectrum from CALET

4
o 3x10
> CALET Collaboration, Phys. Rev. Lett. 122, 181102
8 Highlighted as “Editor’s Suggestion”
— 4l
o 2x10 4
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Cosmic-Ray Proton Spectrum from CALET

— 3x10°
> CALET Collaboration, Phys. Rev. Lett. 122, 181102
8 Highlighted as “Editor’s Suggestion”
- 4
o 2x10 4
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S |
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E 4[ A EEEsS . k
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~ Proton Spectrum
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t AMS-02 Progressive hardening from a few hundred
5x10° i EEE‘EE{;H 1C) GeV up to the TeV region is identified, for the
] v NUGLEON (KLEM) first time, with a single instrument in space
4x10° - CALET-2018
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Spectral Behavior of Proton Flux

P. S. Marrocchesi ICRC2019 Jul. 30 (CRD8e)

(a) .
Speciral Fit Results

w/ Systematic Errors

¥ =-2.868 + 0.062, Ay = 0.303 + 0.081

s = 0.089 £ 0.133, RD =496.1+£ 1751 GV

E27 x Flux [m?sr's'GeV'”]

E27 x Flux [msrisGeV'7]

Spectral Indexes for Single Pawer-Law Fits
¥ =-2.8110.032 for 50.0 < E/GeV < 500.0 (x%/NDF = 0.15/8)

7, =-2.564 =0.039 for 1.0 < EMeV < 10.0 (*/NDF = 0.45/8) L

T, = -2.691% 0.011 for 50.0 GeV < E < 10.0 TeV (3*/NDF = 48.13/21, p e = 6.6x 107 )
al value

107 10° et 10° 10° 10°
Kinetic Energy [GeV] Kinetic Energy [GeV]

Subranges of 50—500GeV, 1-10TeV can be fitted with single power law
function, but not the whole range (significance > 30).

Progressive hardening up to the TeV region was observed.

“smoothly broken power-law fit” gives power law index consistent with
AMS-02 in the low energy region, but shows larger index change and
higher break energy than AMS-02.



Prospects for the CALET Proton Spectrum

— 3x10°
3 The next challenge is the region from 10 TeV to
0] 100 TeV being explored by balloon-borne (e.g.:
,(_D o510 | ATIC, CREAM) and space instruments (CALET,
v X DAMPE, NUCLEON). To date, published results N
'a in this region have large errors. 4
. i
E B
TS 1T
F_X —  Proton Spectrum - t /
%, 8x1 0+ BESS-TeV vd
71 03 B 4 ATIC-2
y CREAM-I Important note: Now direct measurements
6x10° - :" Ei‘nﬂéi‘; approaches to the “indirectly” measured
55108 - 4 CREAM-III “knee” (~3 PeV), where spectra of individual
4 NUCLEON (IC) elements are very much anticipated to
4x10° - N CALET-2018 interpret the origin of “knee”.
i ] uncertainty band (stat. + syst.) for CALET
| | | IIIIII| | | IIIIII| | IIIIII|
3><103 L L 11111
10 10 10° 10* 10°

Kinetic Energy [GeV]
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Entries

S JAXA

Preliminary Spectra of Primary Components

Charge Separation only with CHD

Clear separation of protons, helium to
iron and nickel (up to Z=40).
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Preliminary Energy Spectra of Carbon and Oxygen

(2 independent CALET analyses) P. Maestro ICRC2019 Jul. 30 (CRD8f)

LI B L B L |

Broken Power Law fit Single Power-Law fit
Z63.5% enargy shited C=13.23+0.37 B PIECHTE c
102k . 6C 102 | v= -2.604+0.008 T 6 ]
o 0 ATICO2 = | Ay= 0.200+0.057 v= -2.588+0.006 =
- L. o CREAMMI = E.—232+55 -
£ = v HEAOIC2 - 0~ N y2/ndf =38/19 -
% ™ 2 PAVELA | s= 0.020 _
0] = 0 amso2 = | ¥*/ndf=18.5/16 = sk =
» I - e I - PP e i
. e N
Rz AN BS ¥ BN ib NP A i | oichcartbey % ";o %
E <
x 10 10 — 3 Simon et al. (1976)
= e - W ATIC-2 (2002-2003)
Ko B B ¥ PAMELA (2006-2008)
i B imi B imi O HEAO3-C2 (1979-1980)
- T o CALET Preliminary _ < CALET Preliminary gifacess
Ll L ¥ TRACER (2006)
enalysis 1 [Y.Akaike] ; l B Analysis 2 [P.Maestro] :égﬁi?ﬁmammw
A A s A A A LA ' ' A A LA L L L l 1 1 1 1 1 i1 1 1 1 1 I I ) —— -
2 3 z
10 10 10 E(GeV/n)
Energy(GeV/n)
Broken Power Law fit Single Power-Law fit L
283 5% enargy shited 0 €=12.82+0.35 C= 12.38+0.06 (0]
102 8 102 | - 260520007 8 _
g QaTEe C | Ay = 0341011 ¥=-2.596+0.001 ]
- R o CARAMS - -
£ = v weaodcz [ | Bo= 3871185 y2/ndf =27.5/19 -
% o TAACTRWOSe | s= 0.020 2]
0] I 0 aece = | ¥%/ndf=9.85/16 -
KL I aasaass SRR i ....+oooo+qooon.oo son see
- - R A b M { f 0@ oonﬂg § ¥
o ot ° T ¥O % ®
~§. < ¢ . ] ¢ Simon et al. (1976)
x 10 10 — B ATIC-2 (2002-2003)
= e E 0 HEAO3-C2 (1979-1980)
w - - 5 ¥ CRN (1985)
8 H - < CALET Preliminary TR0
- m : ¥ TRACER (2006)
™~ Analysis 1 [Y.Akaike] ® CALET Preliminary - Analysis 2 [P.Maestro] © AMS-02
| 1 1 PR B A | 1 1 PR e | ol | ¢ i i T | 5 . i B CALET preliminary
10 107 10° 10 102 10°

E(GeV/n)

Energy (GeVin] |cRC2019 Highlight Talk (CALET Y.Asaoka) 34



Ultra Heavy Nuclei Analysis (Z>26, up to 40)

B. Rauch ICRC2019 Jul. 26 (CRD3C) Onboard trigger for UH events
* CALET measures the

relative abundances of ultra heavy nucle through ,,Zr IMC-142
- Trigger for ultra heavy nuclei: IMC-3+4 %
CHD, IMC1+2 and IMC3+4 are required
= an expanded geometrical acceptance (4000 cm?2sr) o ]
[

- Energy threshold depends on the geomagnetic cutoff rigidity (OOOOODODO0]
e

O O O
e —

Data analysis
O Event Selection: Vertical cutoff rigidity > 4GV & Zenith Angle < 60 degrees
O Contamination from neighboring charge are determined by multiple-Gaussian function

Charge Distribution Relative Abundance (Fe=1)
10" E
10° = o + CALET Preliminary
=107 = ¢ SuperTIGER
10* [ g
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8 107
] 3 =1 =
g 10 _g E e
z E C
© loﬁ g 10_4 E_ *s
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e A e g 107 *
1 100 = I\lli Zln (Tje sle Ifr Slr Zl.r
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Gamma-Ray Observations

M. Mori ICRC2019 Jul. 29 (GAD5d) N. Cannady ICRC2019 Jul. 31 (PS3-243)

Sky map obtained with LE-y trigger Average flux from galactic plane
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CALET Gamma-Ray Burst Monitor (CGBM)

Y. Kawakubo ICRC2019 Jul. 25-26 (GAD PS1-249)

Har'd X-ray Monitor (HXM) Soft Gamma-ray Monitor (SGM)
> r

T90 distribution for CGBM detected GRBs
1 CGBM long
201 — GBM short
10
0 — —
— BA:—W_,_%
200
408 1 Fermi-GBM
200
0
2001 — swift-BAT
0

0.01 01 1 10 100 1000
Tgo [s]

CGBM detected
nearly 43 GRBs
(~12% short GRB
among them)
per year in the
energy range of
7 keV—20 MeV
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Solar Modulation of Cosmic-Ray Electrons

Cutoff Rigidity[GV]

0

250 Logggde[degég

Low-energy electron trigger (E>1GeV) is
activated for 90 s at the lowest rigidity
cutoff region for each passage of the
high latitude region (north and south).

25

Normalized Flux
n

0.5

2.0

1.0r

S. Miyake ICRC2019 Jul. 25 (SH2a)

- Prelimin ary Normalized with the flux during 2015.84~2015 99[yr]
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Time profile of the normalized flux of the
low-energy electrons from October 2015

to April 2019.
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Figure 4: Count-rate measured by the CALET top detector (CHD-X) as a function of local
geomagnetic field intensity B and L-shell, during four different intervals of early September

2017 (see labels). The enhancements relative to SEP and REP events are indicated.
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Measurements by GEOS-16,
SOPO, YKTK and MGDN
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Days of September 2017

Figure 1: Time profiles (5-19 September 2017) of proton intensities measured by
GOES-15 at three different energy thresholds (top; 1-hour running averages), count-rate|
increases registered by the SOPQ, YKTK and MGDN neutron monitors at different|
geomagnetic cutoff rigidities / altitudes (middle; 1-hour running averages), and Dst index
(bottom; 1-hour resolution). The vertical dashed lines mark the onset of the 6 and 10|
September SEP events.

SEP: Solar Energetic Particle
REP: Relativistic Electron
Precipitation
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; Summary/Prospects and Other CALET Talks at ICRC2019

O CALET continues very stable observation since Oct. 2015, for more than 3.5 years.
O We have published all-electron spectrum (11 GeV — 4.8 TeV) and proton spectrum
(50 GeV -10 TeV) including the detailed assessment of systematic errors.
O Many more results including preliminary ones will be presented in this conference.
O The so far excellent performance of CALET and the outstanding quality of the
data suggest that a 5-year (or more) observation period is likely to provide a
wealth of new interesting results.

No. Presenter

1 S. Torii
2 P.S. Marrocchesi
3 Y. Akaike
4 P. Maestro
5 B. Rauch
6 M. Mori
7 N. Cannady
8 A. Bruno
9 Y. Kawakubo
10 H. Motz

11 S.Miyake

Title

Extended Measurement of Cosmic-Ray Electron and Positron
Spectrum from CALET on the ISS

Measurement of the Proton Spectrum with CALET on the ISS

Measurements of Heavy Cosmic Ray Nuclei Fluxes with
CALET

Measurement of the energy spectra of carbon and oxygen
nuclei in cosmic rays with CALET

CALET Ultra Heavy Cosmic Ray Observations on the ISS

High-Energy Gamma-ray Observations Using the
CALorimetric Electron Telescope (CALET) on the ISS
CALET Upper Limits on GeV-energy Gamma-Ray Burst
Emission

Space Weather Observations during September 2017 with
CALET on the International Space Station

Gamma-ray burst observations with the CALET Gamma-ray
Burst Monitor

Analysis of CALET Data for Anisotropy in Electron+Positron
Cosmic Rays

Solar Modulation of Galactic Cosmic-Ray Electrons Measured
with CALET

Session Date

CRD2c

CRDS8e

CRD3b

CRD8f

CRD3c

GAD5d

GAD
PS3-243
SH
PS2-4
GAD
PS1-249
CRD
PS1-20

SH2a

Jul.

Jul.

Jul.

Jul.

Jul.

Jul.

Jul.

Jul.

Jul.

Jul.

Jul.

25

30

26

30

26

29

31

27,29

25-26

25-26

25



