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DAMPE detector

Plastic Scintillator
Detector (PSD) O

2 Silicon-Tungsten Tracker . Payload:
Converter (STK) 1.4 Tonn

*Power:

~400 w

Parameter Value

Energy range (e/y) 5 GeV to 10 TeV
Energy resolution (e/y) 1.5% at 800 GeV

g Energy range (p/ion) 50 GeV to 500 TeV

Calorimeter (BGO) Neutron Detector (NUD) Energy resolution (p) 40% at 800 GeV

e PSD: Charge measurement via dE/dx, ACD for photons

Geometric factor (¢) 0.3 m? sr above 30 GeV
e STK: Track, charge, and photon converter

Angular resolution (y) 0.1 degree at 100 GeV

 BGO: Energy measurement, particle (e/p) identification
e NUD: Additional e/p identification in high energy range

Field of view 1.0 sr
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On-orbit operation of DAMPE

DAMPE Data Statistics (updated 20251209)
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Shower detection

—300

A shower event

===+  Reconstructed BGO track ===+  Reconstructed STK track
x  STK cluster == ==  True track

| m I

_200_: ni ‘ ::“ u:: . ¥ e — i >
~100 - Bor—s—ten * ,
0
E J
E ol mmLm
N ' | 3
| m m om0 10
200° ITHZIF—%I
| L BRI | ERRE EE
300 - » o |
| EmEE O ST O
| 10!
0 III___I_IIF . mm

[ 1] BN - BN m N

.............................................

BGO Cal. depth:
~ 32 Xo (radiation length)
~ 1.6 A (nuclear integration length)
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@ On-orbit energy scale verified with geomagnetic cut-off of all electron spectrum
@ Good linearity up to ~2.5 (100) TeV with electron (nuclei) events
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Energy response for nuclei
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CR p+He spectrum

p+He
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Primary cosmic-ray: p, He

Advanced analysis in high energies:

1. New ML track reconstruction & New charge identification : STK + PSD
2. Quenching correction, cross-section correction and new saturation correction up to PeV
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@ Latest results based on 9 years’ DAMPE data
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see Talk by A. Tykhonoy
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Primary cosmic-ray: C, O

@ Latest results based on 9 years’ DAMPE data
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CR CNO group

CNO spectrum

@ Take CNO as a group
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® With much more event statistics, the stat. errors are better controlled.
@ A spectral softening at ~110 TeV with > 5 sigma of CL. is observed (preliminary).
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@ Latest results based on 9 years’ DAMPE data
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DAMPE collab., arXiv:2511.05409 (2025)
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@ A universal softening feature In five primary CR spectra at a
unified rigidity (Eor ~ 15 GV) is detected for the first time,
providing observational verification of the charge-dependent
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energy limit of cosmic ray acceleration

@ The mass(A) dependence of the softening energies can be

excluded at a confidence level of > 99.999% (4.4 o)
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Nearby source model

Two components model: Background + Nearby source
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Summary

e DAMPE has operated smoothly or-orbit for 10 years, all the %ﬁ@“ )
four sub-detectors keep in good status. Miaasasns. N .
@ A universal softening feature in five primary CR spectra (p, He, P Er—
C, O, Fe) at a unified rigidity (Eor ~ 15 GV) is detected for the @mm%% _ by *
first time In space. ; S g » 8
o The results providing observational verification of the charge- 7 © i o
dependent energy limit of cosmic ray acceleration £ LA |
» The mass(A) dependence of the softening energies can be & = I
excluded at a confidence level of > 99.999% (4.4 o) 5 ’ ; 0
o A nearby source model can simultaneously the spectral . R N
features and the large-scale CR anisotropy. B— :
o More spectral measurements of Ne, Mg, Si, ..., from DAMPE . .. . ...+ H {
may enhance the discovery of the universal softening ~15 TV M 7‘ *
Rigidity (GV)
Thank You! arXiv: 2511.05409
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