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O(E) = N(E)
SQTAEs(E)

®(E): proton flux

N (E): number of events in AE bin (after

background subtraction)

SQ: geometrical acceptance (510cm?sr)

T: livetime

AE: energy bin width

€(E): detection efficiency

* We confirm the spectral
hardening around 500GeV
reported in PRL20109.

 We also observe a spectral
softening in E>10TeV.

* Two independent analyses with
different efficiencies confirm the
same result.

K. Kobayashi, P.S. Marrocchesi for the CALET Coll., Extended measurement of the proton spectrum with CALET on ISS, Indico-ID: 390, ICRC 2021
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Gwangho Choi : “Analysis Result of the High-Energy Cosmic-Ray Proton Spectrum from the ISS-CREAM Experiment

G.H. Choi on behalf of the ISS-CREAM collaboration ; chgwangho@skku.edu
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Gwangho Choi : “Analysis Result of the High-Energy Cosmic-Ray Proton Spectrum from the ISS-CREAM Experiment”

G.H. Choi on behalf of the ISS-CREAM collaboration ; chgwangho@skku.edu
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Measured around 2.5 ~ 655 TeV protons data

- Consistence result with the prior CREAM experiment

within systematic errors.

- CREAM, DAMPE and NUCLEON observed
spectral softens ~ 10 TeV.

<[, Spectral softening ~ 11.9 (5. 2) TeV with significance

4.62 sigma

; 2.66 (+0. 03) with Ay = 0.33 (+0.07)
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ISS-CREAM Proton Spectrum (2.5 — 655 TeV)

Eun-Suk Seo for the ISS-CREAM Collaboration, PoS(ICRC2021 )095
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Results from the ISS-CREAM experiment

« The ISS-CREAM instrument successfully took high-
energy cosmic-ray data for 539 days from 8/14/17 to

| .

Eun-Suk Seo for the ISS-CREAM Collaboration, PoS(ICRC2021)095
=—
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« A proton spectrum is measured in the energy range 2.5 - 1Oj *$$+$
10 =
655 TeV. e +H;’*T
— A broken power law fit to 2.5 — 100 TeV data: y = 2.65 = 0" - e
0.06 and a break at ~9.94 = 4.6 TeV with Ay =0.26 = 0.1. 107 “1%$+ Iy T
— At higher energies, the softening does not continue but the “ﬁ 10° %H$+a— AT
spectrum becomes harder again. g 1012 ' f++ :
~ The deviation from a single power law near 10 TeV is ‘1?) ) +T+ ‘ iﬂreciitj;/smoz
consistent with the softening reported by CREAM-I &llI, e > ‘ Carbon/10°
DAMPE, and NUCLEON, but ISS-CREAM extends 013 L Ty +0><ygen/g,04
measurements to higher energies than those prior 0 e 3 Noanrt
9 9 P o™ — — -+ Sodum10°
measurements. 107 4 Magnetium/10”
" 8
— The spectral hardening at ~ 200 GV and softening ~ 10 T T s gtmg%
TeV could indicate a transition from one type of source to U T R . e

another.

« Other nuclei analysis is in progress.
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P. Brogi for the CALET Coll., Measurement of the energy spectrum of cosmic-ray helium with CALET on ISS, Indico-ID: 512, ICRC 2021
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Preliminary results, only the statistical errors have been taken into account.
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C * Progressive hardening up to the multi-TeV region was observed.
3 * “Smoothly broken power-law fit” gives power law index (y), Ay and
28l break energy (E,) consistent with the recent results from DAMPE.
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P. Brogi for the CALET Coll., Measurement of the energy spectrum of cosmic-ray helium with CALET on ISS, Indico-ID: 512, ICRC 2021



IR

Istituto Nazionale di fisica Nucleare

]

.6

x Flux [m? s sr' GeV'?)
x Flux [m? s sr (GeV/n)'

2.6

inc
2.6
k

E
E

IIII|IIII|IlIlIllIllIlIIlIIIIlII[I

ATIC-2 (2009)

PAMELA (2011)
AMS-02 (2017)
CREAM-II (2017)
NUCLEON (KLEM;2017)
DAMPE (this work)

Lol 1 1 r ol

10° 10*
Incident energy [GeV]

—_
o
o

DATA SAMPLE:

» 54 months of on-orbit data from January 1st, 2016 to June 30th 2020
» MC simulations with GEANT4 FTFP_BERT from 10GeV to 500TeV
» MC simulations with FLUKA 10GeV-500TeV

Error bars: statistical uncertainties
Inner dashed band: systematics due to the analysis 7 ,,,
Outer shaded band: Vo ,,,,+ Gh44 » Ohaq Obtained from the comparison with FLUKA MC simulations.

The DAMPE measurement of the helium energy spectrum confirms the observation of a spectral hardening at
TeV-energies previously highlighted by other experiments and clearly shows an evidence of a spectral softening at
tens of TeV.
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Helium flux fit - Softening

Fit of the softening structure with a Smoothly Broken Power-Law
(SBPL) in the energy range [6.8 TeV - 80 TeV].
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E, = 344187 TeV
l by = 2.4159.08'02

0.02
Ay = —0.51%835
s = 5.0 (fixed)

Significance of the softening: ~ 4.3 o

s1Av/w

DAMPE proton spectrum
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By comparing the implications of this result with the softening observed by DAMPE
in the proton energy spectrum at ~13.6 TeV, it turns out a charge-dependent softening
energy, even if a mass-dependence of the structure cannot be ruled out.
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INFN  Measurement of the light component (p+He) energy spectrum

= with the DAMPE space mission
Francesca Alemanno (on behalf of the DAMPE collaboration) Indico-ID: 97
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Francesca Alemanno on behalf of the DAMPE collaboration
ICRC 2021, 12-23/07/2021 Measurement of the light component (p+He) energy spectrum with the DAMPE space mission 1
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The extension of the p+He spectrum to
higher energy (~ 500 TeV) is ongoing

* The final evaluation of systematic
uncertainties is in progress

Francesca Alemanno on behalf of the DAMPE collaboration

ICRC 2021, 12-23/07/2021

Measurement of the light component (p+He) energy spectrum with the DAMPE space mission
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CALET measurement of C and O spectra from 10 GeV/n to 2.2 TeV/n
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P. Maestro for the CALET Coll., Energy spectra of carbon and oxygen cosmic rays with CALET on ISS, Indico-ID: 260, ICRC 2021



Energy dependence of the spectral index
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P. Maestro for the CALET Coll., Energy spectra of carbon and oxygen cosmic rays with CALET on ISS, Indico-ID: 260, ICRC 2021
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Summary:

« DAMPE has been in smooth operation more than 5 years since its launch on
Dec. 17th 2015.

The selection criteria for carbon and oxygen analyses were presented.
 Efficiencies are being validated by Monte Carlo.

In the future

* More studies on systematics are necessary.

* The quenching effect of BGO energy should be considered.
Indico-ID: 1136 - Libo Wu



Cosmic-ray Heavy Nuclei Spectra Using the ISS-CREAM Instrument

Sinchul Kang for the ISS-CREAM collaboration (sinchul1216@gmail.com)

SCD1 charge distribution Differential spectra from carbon to iron
nE g 711 Preliminary results
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= = T . . . | . * This is a preliminary result of differential spectra from the ISS-CREAM experiment.
* The events of each element are determined from SCD1 charge distribution.
* The SCD top layer (SCD1) is used for charge selection in this * The mean deposited energies in the calorimeter from incident energies for protons
analysis. are used to determine incident energies in this presentation.
* The Charge distribution from carbon to iron are C|eal‘|y o All spectra show power-law like distributions.
separated in this presentation.  Correction for efficiencies aren’t applied yet.
* The relative abundance SCD1 charge distribution has no * The differential spectral will be corrected for geometry factor, live time and
physical significance as correction for interactions and efficiencies to get the absolute fluxes.

propagation have not been applied.



ISS-CREAM: VERY Preliminary results Porter 636

All particles protons ICRC2021
* Flux vs particle total kinetic : K"'&. T3
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Similar energy scale between analyses
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AMS Neon, Magnhesium anc

M. Aguilar et al., PRL 124, 21102 (2020)

The publication has full description of analysis
procedure and systematic error evaluation.

For comparison purposes our results are here
converted from rigidity to kinetic energy per
nucleon.
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Properties of Primary Cosmic Rays with AMS
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To examine the rigidity dependence difference between low-Z He, C and O and high-Z Ne, Mg and Si
primaries the Ne/O, Mg/0, and Si/O flux ratios were studied. Their ratios differs by a power law by more
than 50 above 86.5 GV showing that Ne, Mg and Si is a different class of primary CRs than He, C and O.



Cheng Zhang: AMS Sodium Flux Result (Indico-ID: 743) (1/2)

AMS Collaboration. Properties of a New Group of Cosmic Nuclei: Results from the Alpha Magnetic Spectrometer on
Sodium, Aluminum, and Nitrogen
PHYSICAL REVIEW LETTERS 127, 021101 (2021), Published 7 July 2021
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Cheng Zhang: AMS Sodium Flux Result (Indico-ID: 743) (22
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*  Precision measurement of sodium (Na) cosmic ray flux from 2.15 GV to 3.0 TV based on 0.46 million AMS data (8.5

years) has been presented.

* Naand N belong to a distinct cosmic ray group and are the combinations of primary and secondary cosmic rays.
The fraction of the primary component increases with rigidity for N and Na fluxes and becomes dominant at the
highest rigidities.

* The Na/Si abundance ratio ( 0.036 10.003 ) at the source (primary component) is determined independent of
cosmic ray propagation.
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Properties of Cosmic Aluminum Nuclei: Results from

AMS aluminum flux together with the

rescaled AMS nitrogen flux
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Properties of Cosmic Aluminum Nuclei: Results from
the Alpha Magnetic Spectrometer

Property of aluminum flux

Cosmic nuclei fluxes measured by AMS
fromHe (Z=2)to Si(Z=14)
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Properties of Iron Primary Cosmic Rays:
Results from the Alpha Magnetic Spectrometer

Yao Chen, indico-id: #1145

PHYSICAL REVIEW LETTERS 126, 041104 (2021)
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Iron spectrum deviates from a single power law and hardening at high rigidity.
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E?® x Flux [m? s sr (GeV/n)"f]

Iron flux normalization and spectral shape

CALET spectrum is consistent with ATIC 02 and TRACER at low energy

CALET spectrum is consistent with CRN and HESS at high energy

CALET and NUCLEON iron spectra have similar shape, but different normalization
CALET and AMS-02 iron spectra have a very similar shape, but differ in the absolute normalization
of the flux by ~20%
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Iron

F. Stolzi, C. Checchia, Y. Akaike
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or the CALET Coll., Measurement of the iron spectrum with CALET on ISS, Indico-ID: 797, ICRC 2021
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¥ Spectral Index

Fit from 50 GeV/n to 2.0 TeV/n, with a
single power law function

Sliding window
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> stable when larger energy bins are used

The iron flux, above 50 GeV/n, is compatible within the errors with a
single power law

F. Stolzi, C. Checchia, Y. Akaike for the CALET Coll., Measurement of the iron spectrum with CALET on ISS, Indico-ID: 797, ICRC 2021
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Proceeding URL: https:/

Fragmentation of iron
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 Fragmentation affect the energy

deposition and quenching effect.(sub-iron

carry more energy to BGO)

e Low energy range (<80GeV): iron loss too

much energy in PSD and STK
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25.5 < Zpsp < 27.2

Summary

e Iron fragmentation channel affect
the track reconstruction and
energy deposition ratio(model
dependent).

« DAMPE has accurate particle
identification capability for Fe

e There are still a lot of detailed
work to be done. In the future, we
will give an iron spectrum up to

few TeV/n and improve the
precision at higher energies.



