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Motivation

One of the greatest challenges 1in physics: asymmetry
between matter and antimatter
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Motivation e

Anti-proton and Anti-deuteron production in pp/AA collision
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Motivation y
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Cosmic-ray flux So far, no anti-deuteron has
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Dark Matter Particle Explorer (DAMPE)
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CIMPD

Plastic Scintillator Detector
(PSD)

Silicon-Tungsten Tracker
(STK)

BGO Calorimeter
(BGO)

Neutron Detector
(NUD)

- Charge measurement (dE/dx in PSD, STK and BGO)
- Pair production and precise tracking (STK and BGO)
- Precise energy measurement (BGO bars)

- Hadron rejection (BGO and neutron detector)

Dampe a big dE/dx-E telescope in space
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Basic idea for low-energy anti-nuclei
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Anti-Nuclei Nuclei
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Additional energy release due to
matter-antimatter annihilation
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PCA (Principal component analysis)
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Singular value decomposition finds the
eigenvectors of the covariance matrix.

Find the direction corresponding to the
largest eigenvector of the covariance
matrix.

Tool: sklearn.decomposition.PCA

)(}fﬂ.,k — A(m.n) R(n,,k)

reducing from m-dimensional
space to k-dimensional space.
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PCA machine learning method
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Very-Preliminary results
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Summary

407

® Anti-matters searching in cosmic-ray )ED; “V‘
> The cluster formation mechanism \\
» Important input for dark matter searching ‘

® DAMPE is a largest AE-E detector in space

® PCA based machine learning method for searching
anti-d and anti-*He in cosmic-ray is on-going
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Backup
(Dark Matter in Antiproton Cosmic Rays)
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Anti-Proton Spectrum S
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Anti-Proton annihilation energy relative lower, it's hard to identify pp.
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Cosmic Ray Propagation
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Solve Cosmic ray Propagation Equation
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Galprop + MCMC The distribution of cosmic rays propagation
Global Fitting all cosmic ray spectrum.

We find solar modulation and propagation
module does not affect the excess of anti-proton
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Anti-Proton excess
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The 95% credible upper limits of the DM annihilation cross section
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Different nuclei-nucler collision Cros-section
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Collision affect the flux of secondary cosmic ray antiprotons.
However, W-K models does not need dark matter contribution, but the predictions are higher
than the measurements in both the low-energy and high-energy regions.
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Nucleus-Nucleus collision cross section
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