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Outline

● DAMPE introduction

● Charge reconstruction method

● Cosmic-ray nuclei analysis  

✓ Preliminary proton and helium fluxes

✓ Carbon nuclei analysis status

✓ Ultra-heavy nuclei reconstruction

✓ Fractional charge particle searching method

● Summary
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1. Dark Matter Particle Explorer （DAMPE）

Chang et al. Astropart.Phys. 95 (2017) 6
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DAMPE event rate

DAMPE event rate
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Trigger mode:

 High energy trigger (HE)

 Low energy trigger (LE)

 MIPs trigger

 Unbiased trigger

DAMPE running status: Talk by Zhang Y.L., ICRC2019;

DAMPE calibration: G. Ambrosi, et al., Astroparticle Physics 106 (2019) 18.
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DAMPE energy coverage for CR-proton 
and nuclei

arXiv:0911.3034

DAMPE energy coverage
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Charge reconstruction method

According to Bethe-Bloch equation，the energy loss of high-energy charged 
particle in the matter:

𝑑𝐸

𝑑𝑥
∝ 𝑧2

Charge reconstruction by PSD:

𝑄𝑟𝑒𝑐
𝐿,𝑅,𝐶 =

E𝐿,𝑅,𝐶

𝐴𝐿,𝑅,𝐶(𝑥)
×
𝑆

𝐿

PSD alignment:  Poster: Ma. P.X., ICRC2019 (100)
Charge reconstruction: Poster:  Dong. T.K., ICRC2019 (063)

𝑄𝐿,𝑅,𝐶 = 𝑓(𝑄𝑟𝑒𝑐
𝐿,𝑅,𝐶)

Quenching effect correction:
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PSD Charge Spectrum

Poster：Dong T.K., ICRC 2019 (063).
Dong T.K. et al. Astroparticle Physics 105 (2019), 31-36; 
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Cosmic-ray flux reconstruction

Charge Vs. BGO energy Flux reconstruction

Φ(𝐸𝑖 + Δ𝐸𝑖) =
𝑁𝑖

Δ𝐸𝑖𝐴𝐸𝑓𝑓,𝑖𝑇𝑒𝑥𝑝

Ni : The number of object nuclei in [Ei+Ei]
Ei :  The width of i-th energy bin
AEff,i : The effective acceptance
Texp ： The exposure time
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Preliminary Proton and Helium fluxes

Proton flux Helium flux

Talk: Yue C. et al., ICRC2019(163) Talk: Di Santo M. et al., ICRC2019 (058)
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Poster: “Proton+helium flux” Wang Z.M. et al., ICRC2019

Data: 2016/01/01-2019/03/31Data: 2016/01/01-2018/07/30
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Carbon nuclei analysis status

Charge spectrum for carbon event selection Carbon Effective Acceptance

Poster：WU L.B. et al., ICRC2019 (156)
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Preliminary

MC validation, flux calculation and error evaluation are on going. 
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Ultra-heavy CR-nuclei reconstruction

Poster：Zhang Y.J. et al., ICRC2019
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Dynamic range of PSD

Efficiency optimization, charge reconstruction, abundance 
analysis are on going. 

Data: 2016/01/01—2018/12/31
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Fractional charge particle (FCP) searching

Why FCP?  Any observation of CR-FCP would mean new 
physics beyond standard model

Liu C.M. et al., ICRC2019 (poster)
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Summary

⚫ DAMPE is capable to measure fluxes of H to Ni nuclei from 

tens GeV up to 100 TeV

⚫ Preliminary results of proton and helium are obtained

⚫ Carbon flux analysis status is presented

⚫ DAMPE is capable to measure the charge of nuclei up to Zr

(Z=40)

⚫ Fractional charge particle searching method is presented 
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Thanks for your attention!

30/07/2019,  ICRC2019, Madison, USA



15

Backup

DAMPE trigger modes：

30/07/2019,  ICRC2019, Madison, USA



16

Backup

PSD detector
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Backup

Quenching correction:
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