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Orbit Information:

Sun-synchronous Orbit
Altitude: ~ 500 km
Inclination: ~ 97 deg

Launch Date: Dec.17th, 2015

Neutron Detector

Main Scientific Goals:
¢ Dark Matter Indirected Detection
< Cosmic-Ray Origin and Acceleration

> High Energy 6amma-ray Astronomy
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- Charge measurement (dE/dx in PSD, STK)

- Gamma-ray converting and tracking (STK)

- Precise energy measurement (BGO ECAL)

- Hadron rejection (BGO and Neutron Detector)

(Chang et al. Astropart.Phys. 2017, 95, 6-24)
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Introduction

E. Atkin et al., NUCLEON, 2018
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On-orbit Data Sample
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Dead Time: Instrument Recovery, On-orbit Calibration, etc

Data in SAA region are excluded

Data during Sep2017 Solar Flare (20170908~20170913) are excluded
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DAMI E Proton Selections

Pre-selections Flight-Data Proton (BGO-Energy: 1.2 TeV)
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[J Unbias Trigger (GO)

[ MIPs Trigger (G1&G2)

™ High Energy Trigger (G3)
[J Low Energy Trigger (G4)

63 Trigger Efficiency:
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Etrigger —
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Uncertainty mainly comes from the
threshold calibration and the limited
statistics of unbias trigger events

(unbias trigger pre-scaled by 1/
512 at low latitudes <20deg and 1/

2048 at high latitudes)
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Efficiency Validation ("N-1"):
High-Energy (63) trigger efficiency can

be obtained by applying all other proton
selections ("N-1") to unbias (60) sample
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Selecting a
applying B6O shower-axis based proton
selections ("N-1") to estimate STK
track reconstruction efficiency
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Psd Charge (layer 0)

ARK MATTER

1N @3 Charge selection
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Charge selection
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Iterative Bayesian Unfolding Method
[Giulio D'Agostini, NIM A362(1995), 487]
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Effective Acceptance [m?sr]
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Proton Spectrum
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The DAMPE measurement confirms the spectral hardening at a few
hundreds of GeVs found by previous experiments, and more importantly,
it reveals a steepening feature at ~13.6 TeV.
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Yue et al., arXiv: 1909.12857
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® This spectral feature may be a signhature by nearby source (Liu et al.,
2019), and the break energy would be related to the upper limit of

acceleration capability.

@ Alternatively, this feature can also be well explained by the multi-
component sources model (Zatsepin and Sokolskaya, 2006).

@ The measurement of proton “knee” from LHAASO would be very

essential for further study.
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@Since launch on Dec. 17th, 2015, DAMPE(“Wukong”) has
been operated stably for four years

@ Thirty months of on-orbit data with a live time fraction of
75.73% are analysed for CR proton spectrum

@For the first time in space, DAMPE measures the CR proton

spectrum in a wide energy range from 40GeV to 100TeV with
a single experiment

@ The DAMPE measurement confirms the spectral hardening
around 400GeV and reveals a steepening feature at ~13.6TeV

@®More results of nuclei spectra from DAMPE are forthcoming,
and we would like to see if the steepening is an universal
feature for all nuclei with Z-dependence or A-dependence
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Thanks for your attention!
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DAMI E PSD Charge Correction

The charge measurements of the MC simulations show an energy-dependent difference
from that of the flight data due primarily to the back-scattering secondaries.
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An energy-dependent charge correction is applied for the MC data to mitigate the
back-scattering effect and achieve a good agr'eemem‘ with the flight data.

f> pata(EBco)

Chargepc cor = (Chargemc — fupy Mc(EBGo))
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