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DAMPE collaboration

17th Dec. 2015 
@Jiuquan

DAMPE (“Wukong” 悟空) is a satellite-borne particle detector proposed in the framework of the 
Strategic Pioneer Program on Space Science, promoted by the Chinese Academy of Sciences (CAS)

150+
members
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• DAMPE mission 

• On-orbit operation with DAMPE 

• Scientific progresses of DAMPE 

• Summary
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DAMPE science
Cosmic-ray physics Indirect DM detection

Gamma-ray astronomy
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DAMPE detector

• PSD: Charge measurement via dE/dx, ACD for photons 
• STK: Track, charge, and photon converter 
• BGO: Energy measurement, particle (e/p) identification 
• NUD: Additional e/p identification in high energy range

•Payload:  
1.4 Tonn

•Power:  
~ 400 w
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Charge 
Measurement

Track 
Measurement

Energy 
Measurement

Charge distribution

BGO Cal. depth:
~ 32 X0 (radiation length)
~ 1.6 λ (nuclear integration length)

Energy resolution
@ proton

Energy resolution
@ electron

A shower event Angular resolution

T. Dong et al., Astropart. Phys. 
105 (2019)

K. Duan et al., Astropart. Phys. 
165 (2025)

J. Chang et al., Astropart. Phys. 95 (2017) Y. Wei et al.  NIMA 922 (2019)

Energy resolution
@ ions

Particle detection of DAMPE
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e- / e+ γ proton / ions

Particle detection of DAMPE
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On-orbit operation of DAMPE
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Daily event count: ~5 million/day

18.5+ billion in total
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Energy scale and linearity
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Max-BarE

Max-BarE 
Carbon

Max-BarE 
Oxygen

๏ 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

C. Zhao et al.  NIMA 1092 (2022)J. Zang et al. Astropart. Phys. 173 (2025)

Energy stability < 0.1%

Absolute energy scale: 1.3% ± 1.2%(stat.) ± 2.6%(sys.)
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CR e++e- spectrum
530 days of data 
2.8 billion events 
1.5 million e+e- (>25 GeV) First direct  

observation of  
TeV break

DAMPE collaboration, Nature 552, 63-66 (2017)

[0.5,1.0] TeV 

ζ = Flast× (SumRms)4 /(8 × 106)

Bkg: 2%@1TeV

๏Excellent energy resolution and powerful e/p identification, analysis up to ~15 TeV is in progress 

Work in process:  
     1. Deep and long-term detector calibration. 
     2. New particle ID for high energies: 
      Neural Networks (NN), Principal Component Analysis (PCA),  
      Application of Neutron Detector (NUD) 
     3. Non-fiducial event selection and reconstruction
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e+/e- spectrum

๏CR e+/e-  discrimination based on the East-West effect in the Geomagnetic field 

electron positron

e- e+

๏DAMPE measurements from 10 to 20 GeV are consistent with the 
previous results of AMS-02 and PAMELA 

e+/e- ratio

DAMPE collab., Chin. Phys. C 49, 115001 (2025)

e+ spectrum

e- spectrum
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CR nulcei
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DAMPE collab.,  
Sci. Adv. 5, eaax3793 (2019)

DAMPE collab.,  
Phy. Rew. Lett.  
126, 20102 (2021)

DAMPE collab., Phy. Rew.D 109, L121101 (2024)

50 GeV to 0.5 PeV

Proton

Helium

p+He

29 TeV softening

6.6 σ

14 TeV  
softening

34 TeV  
softening ๏ Link between space- and ground- based CR measurements

๏ Observation of the softening at 29 TeV and a hardening hit at ~150 TeV 

Primary cosmic-ray: p, He



Yue, Chuan | Status and Progresses of DAMPE | July 2026  14

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

9.1 σ

7.2 σ

DAMPE collab., Nature, 653, 52-55 (2026)
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Primary cosmic-ray: C, O

PSD charge
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๏ Latest results based on 9 years’ DAMPE data

3.2 σ

4.1 σ
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10 210 310 410
Kinetic energy per nucleon [GeV/n]
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Primary cosmic-ray: Fe

2.4 σ

๏ Latest results based on 9 years’ DAMPE data
DAMPE collab., Nature, 653, 52-55 (2026)
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Universal softening at 15 GV
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๏ A universal softening feature in five primary CR spectra at a 
unified rigidity (Ebr ~ 15 GV) is observed for the first time, 
providing observational verification of the charge-dependent 
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 σ)

DAMPE collab., Nature, 653, 52-55 (2026)
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Nearby source model
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Physical interpretation: Background + Nearby source

Nearby source: 
Geminga-like 
250 pc, 3.4×10^5 yr 

Simultaneously explain observations of 
the CR spectral bumps and the large-
scale CR anisotropies
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DAMPE Collaboration
Sci. Bull. 67, 2162 (2022)

GALPROP prediction GALPROP prediction

Secondary cosmic-ray: B/C, B/O

19

๏ B/C is an essential variable to characterize 
the CR diffusion/propagation


๏ AMS measurement showed a good power-
law behavior with △=-1/3, consistent with 
the Kolmogorov's turbulence theory

DAMPE measurents:

Common spectral hardening 
feature above 100 GeV/n is 
observed for both of B/C 
and B/O, deviating from the 
traditional model prediction
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Secondary cosmic-ray: B
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๏ A spectral hardening at ~ 200 GeV/n with 8 sigma 
of CL. is observed

hardening ~8σ

DAMPE collab., Phy. Rew. Lett. 134, 191001 (2025)
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Secondary cosmic-ray: B
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๏ A spectral hardening at ~ 200 GeV/n with 8 sigma 
of CL. is observed 

๏△γ of hardening is about twice vs. p & He

DAMPE collab., Phy. Rew. Lett. 134, 191001 (2025)
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Cross-section: p,He vs. BGO

A beam-target experiment
Beam: CR particles
Target: BGO (Bi4Ge4O12)

๏ Inelastic cross-section of p/He vs. BGO up to 10 TeV 
๏ Effective validation for the hadronic models above TeV

DAMPE collab., Phy. Rew. D 111, 012002 (2025)
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Cross-section: C,O vs. BGO

A beam-target experiment
Beam: CR particles
Target: BGO (Bi4Ge4O12)

๏ Inelastic cross-section of C/O vs. BGO up to 10 TeV 
๏ Effective validation for the hadronic models above TeV

DAMPE collab., Phy. Rew. D 112, 022004 (2025)
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Heliophysics with DAMPE
๏Forbush Decrease (FD) — CR follow-

up of explosive solar activity, e.g. CME

๏Large acceptance and polar orbit of 
DAMPE— allows precise FD measurement

New FD features for the relation: recovery time vs. decrease amplitude —> diverse properties of FDs

DAMPE collab., ApJL 920, L43 (2021)

DAMPE collab., Phy. Rew. Lett. 136, 101004 (2026)
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Gamma-ray observations of DAMPE

https://dampe.nssdc.ac.cn/dampe/dataquerysc.php
http://dgdb.pmo.ac.cn/dampe/

About 450k photons (> 2GeV) collected by December 2025
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Gamma-ray observations of DAMPE

Counts

Exposure

=

Flux map Effective Area
~ 1100 cm2 @ 100 GeV

Energy resolution
~1% @ 100 GeV

Angular resolution
~0.18° @ 100 GeV
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Gamma-rays: Point-like sources

Preli
mina

ryPreliminary

359 point sources detected 
73% are AGNs

Point-like catalog
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Gamma-rays: Fermi-Bubbles

๏ 9 years data, FB detected with TS=757 (26.5σ for 11 dof) DAMPE collab., Astrophys. J. Suppl. S. 284, 22 (2026)

Cutoff @ ~200 GeV 
TS= 9.3 (~3σ)
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Gamma-rays: Galatic Center Excess

DAMPE collab., Astrophys. J. Suppl. S. 284, 22 (2026)๏ 9 years data, GCE detected with TS=72.8 (26.5σ for 6dof)
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Gamma-rays: Line Search

๏ γ line: “smoking gun” DM signal 
๏DAMPE: Excellent energy resolution

DAMPE 5years

χχ→γγ

χ→γν

χχ→γγ

χχ→γγ

DAMPE collab., Science Bulletin 67, 679 (2022)
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Summary

Thanks for your attention!
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๏ DAMPE has operated smoothly or-orbit for 10 years, all the 
four sub-detectors keep in good status.

๏ A universal softening feature in five primary CR spectra (p, 
He, C, O, Fe) at a unified rigidity (Ebr ~ 15 GV) is detected for 
the first time, providing observational verification of the 
charge-dependent energy limit of cosmic ray acceleration.

๏ For gamma ray observation, about 450k photons (>2 GeV) 
are collected by DAMPE in 10 years.

✦ 359 point-like sources with TS > 25 are identified
✦ The Galaxy center excess and the Fermi bubbles are 

significantly detected
✦ Strong constraints on dark matter annihilation into γ-ray lines 

are established

DAMPE collab., Nature, 653, 52-55 (2026)


