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DArk Matter Particle Explorer (DAMPE)

Plastic Scintillator

Detector (PSD) Launched: Dec 2015

Payload: 1300 kg

Altitude: 500 km

Orbit: 95 minutes
97° inclination

WO

Silicon-Tungsten Tracker
Converter (STK)

Sun-synchronous

DAMPE collab., Astropart.
Phys. 95(2017) 6-24

Calorimeter = “ \ \ ! !
(BGO) Neutron Detector \‘““““\ e gz 2 7o |||
AN et Ll
Energy range GeVs - PeV
Energy resolution (e, y): 1.2% (above 100 GeV)
Geometric factor (e): 0.3 m2sr
Calorimeter thickness: 32 Xo (1.6 A)
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DAMPE Science Goals

1. Cosmic Ray spectra at GeV - PeV
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DAMPE Detector Calibration

Charge reconstruction (flight data) Energy resolution: electrons
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DAMPE's science
(focus on recent results)



Electrons & Positrons

* Direct detection of a TeV break in CR electrons (2017) « Exploit Earth shadow distorted by geomagnetic field to measure e+ and e- separately
= measurement reaching 4.6 TeV (method pioneered by Fermi-LAT)
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Proton and Helium (published)

* Proton and helium spectra:

= Detection of softening softening at high energies
= Energy reach: 100 TeV for proton, 80 TeV for He

Combined proton + helium:
= (Connection with ground based experiments
= Confirms > ~10 TeV softening
= Hint of a hardening at ~150 TeV
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Physical Review Letters

Measurement of the Cosmic Ray Helium Energy
Spectrum from 70 GeV to 80 TeV with the DAMPE Space
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Physical Review D

Measurement of the cosmic p + He energy spectrum
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Universal softening in primaries (H, He, C, O, Fe)

» Updated proton and helium spectra, newly released carbon, oxygen and iron spectra:
= 9 years of data, Al techniques used for improved particle ID (tracking, also in calorimeter reconstruction at high energies)
= Softening structure is universal for all measured primary CR — takes place at 15 TV!
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Proton and Helium (update towards PeV)

* Update proton and helium spectra:
= 10 years of data

= Novel particle ID using Al cosmic ray track reconstruction (+30% increased acceptance )

= |mproved hadronic model (using DAMPE-measured cross sections)
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Beyond Fe, intermediate nuclei, all-particle spectrum

* First direct measurement of cosmic ray Nickel spectrum reaching to ~2TeV/n!
* Intermediate nuclei spectra (Ne, Mg, Si group and S, Ar, Ca group) in process ...

* Measurement of trans-iron element abundances in process ...
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CR secondaries, ratios

* Detection of spectral hardening at ~ 100 GeV/n. * Observation of Hardening in Boron,
Indication of change of the CR diffusion coefficient? * Preliminary lithium and beryllium
fluxes exhibit similar behavior
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Inelastic cross sections on BGO target (H, He, C, O

n n . .
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Gamma rays: sources, dark matter
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73% are AGNs.
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Gamma rays: Fermi Bubbles, Galactic Center Excess

Fermi Bubbles (FB) diffuse structures discovered by Fermi-LAT
 DAMPE FB detection at ~260 with 8.5 years of data
e Spectrum consistent with Fermi-LAT
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Summary

DAMPE Status

. In-flight operation since 2015 — excellent performance & stability
. Unique for multi-TeV Cosmic Rays (CR)

Cosmic Rays:

. Evidence for a cutoff at ~1 TeV in e+e* — extending to multi TeV region

. Detection of universal 15 TV structure in all CR primaries (from H to Fe)! NI
. p & He extension of spectra towards PeV energies | |
. Observation of hardening in secondaries (Li, Be, B)

. Heavy elements: first Nickel spectrum measurement up to 2 TeV/n

. Many other analyses in process: intermediate nuclei, all-particle,... Th a n k yO u |

Particle Physics:

. p, He, C, and O cross sections on heavy target measured up to 10 TeV
. Exotics searches (FCPs)

Gamma Rays:

. First verification of Fermi bubbles and GCE by independent telescope!
. Source analysis, Dark Matter line searches
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Realities of doing physics in Ukraine amid Russian terror..

(v

= Tens of people killed and hundreds

i wounded, including children (just

B i e, this August!), as russia intensifies
N VIVONFIREe =1 @ The. ' ballistic/drone attacks on civil

Russia attacks Ukraing's capial e population across Ukraine

killing at least 12 and injuring around 40 RUSSIA'S' ATTACK ON A VILLAGE
< IN THE KYIV REGION
V /" 1\ ‘ AT LEAST

N

y ! o Tﬁ 27 KILLED
s =Rl o Ukrainian theoretical physicist lost his home in one
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PayPal: mihas1984@gmail.com
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DAMPE on-orbit status
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Excellent stability of all DAMPE sub-systems after 10
years on orbit!
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More ratios
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Ne-Mg-Si and S-Ar-Ca groups
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Exotics: Fractionally-Charged Particles

'
10 : Underground Space 5 5
5 ‘ Kamiokande B ETCC ‘DAMPE .......... ................ ............... DAMPE CO”ab., Phys Rev. D 106
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* DAMPE provides the most stringent constrains on the FCPs flux upper limit in space at a few GeV
(Ground-based results — above hundreds GeV)
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