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Research Goals & Open Questlons

Precise measurements of CR spect'ra & mass composmon ; /

D1rectly probmg fine spectral structures (hardenlngs/ softenlngs)

~
Understandmg c® accéﬁratlon & propagatlon mechanlsms
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a | An analogy from Plato’s Academy in Athens
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Difect CR experiments’ s ' % 3 ih : | Indirect CR experimenig
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Precise measuremenit of particle charge + energy i ’ ‘ ‘Hugﬂievable enerfies ' .

S§mall exposure for statistically meaningful ' 4 Difficulty in making composition
measurements above few tens of'TeV/n. ; " : - o ftudies with small systematics
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The Dark Matter Particle Explorer DAMI E
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42, ¥
RZIcLE ExPLO

v N
Sun - synchronous, 95 min Launched on Dec 17* 2015
500 km (LEO)
1300 kg Jiugquan Sa_tellite Laun_ch Center
Gobi desert, China
International synergy between Chinese,
Italian & Swiss institutes/universities.
* I
CRs: All-electron, proton & nucleonic spectra w/ great precision

y — rays: Insight on high-energy y astronomy, transient studies, etc

DM: Indirect studies on possible DM candidates

DAMPE Collaboration, Astropart. Phys., 95, 6 [2017]
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Detector Description & Features
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DAMPE @ CERN - SPS

Number of events

| DAMPE features & performance validation
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s: Insightful results + Ongoing work
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Primary CRs: Motivation on Carbon and Oxygen
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Event selection in PSD and STK subdetectors DAMI E
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Data vs MC | Template fits

Both GEANT4 and FLUKA simulations were tested w/ DAMPE software
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Flight & simulated data of He, Li, Be, B, C, N and O
used towards the contamination estimation
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Contamination fractions
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DAMI E

‘4
S7icLE £x? O

Final charge selection

MPV — 1.40 < PSD Chargecyrpon < MPV +2.70

Contamination Fraction [%)]
- - R
% 2 - 3 2

-
o
b

Contamination Fraction [%)]
- - ~ - N
2% 2 2 . 3 2

-
o
&b

TTTT T T T T T T T T T T
ICarbon Bkg

= Helium Lithium ® Beryllium = Boron

= Nitrogen ® Oxygen @ Total

T T R,

|

Tt

5

10? 10*
BGO Energy [GeV]

TTTT T T T T T T T T T T T

|Oxygen Bkg
® Helium © Lithium = Beryllium ®Boron

W Carbon ™ Nitrogen @ Total

bl 1

|

= SRR ERRTTT Illl+llllll 111

1 5
BGO Energy [GeV]

MPV — 1.2¢0 < PSD Chargep,ygen, < MPV +3.50

PSD Charge [Z]

CARBON‘:_

——

10°
BGO Energy [GeV]

From the background contamination estimation
the upper/lower charge limits are defined

D. Kyratzis, COSPAR2024

CR Carbon and Oxygen with DAMPE 12



OARK MATT

Preliminary Carbon and Oxygen Spectra
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Conclusions

Recent advancements towards the Cosmic Carbon and Oxygen fluxes
and their respective flux ratio (C/0) with 8 years of DAMPE flight data

Consistent spectral shapes between current experiments
Good agreement with AMS-02 data up to the TeV/n range
Confirming the hardening feature at ~ 300 GeV/n

Extending precise C & O (+ C/0) measurements well into the multi-TeV/n region

New DAMPE results aim to unveil intricate spectral aspects at even higher energies

CR Carbon and Oxyvgen with DAMPE
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More info

CR Carbon and Oxvgen with DAMPE

16



Ongoing work: Cross section studies JAMI E

Measuring the inelastic hadronic cross sections of protons and helium nuclei on BGO
P. Coppin et al,, in preparation, (2024)
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a Carbon and Oxygen Systematics AMI E
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