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Motivation

e The GCRs spectrum is expected to follow a power-law form below the "knee”

e Several experiments have observed changes in the power-law spectral indices y

e DAMPE has the capability to extend the measurements of cosmic ray carbon and
t TeV/ T of
oxygen up to tens ot leV/n
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DArk Matter Particle Explorer

—— Main scientific goals:
Plastic Scintillator Detector . .
(PSD) - Origins and Propagations of Cosmic-Rays
S ) | ’ - Dark Matter Indirected Detection
- High Energy Gamma-ray Astronomy

Silicon-Tungsten Tracker
(STK)

Orbit information:

- Sun-synchronous Orbit
- Altitude: ~ 500 km

- Inclination: ~ 97 deg

- Launch Date: Dec.17th, 2015

BGO Calorimeter
(BGO)

Neutron Detector
(NUD)

DAMPE sub-detectors:

- Charge measurement (dE/dx in PSD, STK)

- Tracking and Gamma-ray converting (STK and BGO)

- Precise energy measurement (BGO)

- Electron-hadron separation (BGO and NUD)  ssopart.Prys. 95. 6 2017) A



Data Sample

Flight data:

e Jan. 1St, 2016 ~ Dec. 31 St, 2022 ——— AllCounts

Below_100GeV
100GeV_500GeV
500GeV_1000GeV
1000GeV_10000GeV

9
(7 years) 10
~ 5 million evts/day Above_10000GeV
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e Livetime: 1.68%x108s (76.10%) 7
e
- Dead time of the instrument is 10 * : *

excluded

Counts

- Data in SAAregion is excluded [0°
- Data during Sep. 2017 Solar 103

Flare (20170908~20170913) is
excluded
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Selections

1. Pre-Selection: 3. Fiducial Selection:
Pass high energy trigger (HET) - The track has to be fully contained in
Calorimeter energy: = 60 GeV (PSD + STK + BGO)
Calorimeter track reconstructea - Max energy bars are far away from
Reject events entering from the sides the edge of the calorimeter

of detector

1.5 TeV Carbon (flight data)
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(3) Consistency in STK track and calorimeter track



PreCuts for Charge Reconstruction
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Charge Reconstruction
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Charge Selection and Background Estimation

Charge reconstruction

SkPsdO.
PsdQ,, , = 0 n 9,

k is the number of sub-layers that reconstructed charge
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Charge Selection and Background Estimation

Charge selection windows:
[Peak,. — 2 * FWHM,,, Peak, + 2.5 * FWHM_]

[Peak, — 2* FWHM,,, Peak, + 3 * FWHM /]
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Charge selection windows:
[Peak, — 2 * FWHM, Peak-+ 2.5 * FWHM ]

[Peak, — 2 * FWHM,, Peak, + 3 * FWHM ;)]
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Charge Selection and Background Estimation
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Effective Acceptance
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Energy Unfolding
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e Convertthe measured energy spectrum to the primary 3 1
energy spectrum 3 3"
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C & O Fluxes (13 GeV/n ~ 3.1 TeV/n)
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C & O Fluxes (13 GeV/n ~ 3.1 TeV/n)
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* Confirm the hardening structure at several hundred GeV/n observed by
previous experiments
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C & O Fluxes (13 GeV/n ~ 3.1 TeV/n)
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* Confirm the hardening structure at several hundred GeV/n observed by
previous experiments

 DAMPE is expected to extend the measurements up to tens of TeV/n 12



CNO Group Measurement

e The spectral measurement of the carbon-nitrogen-oxygen
combined group with DAMPE
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Hadronic Cross Section Measurement

DAMPE Proton’s uncertainties,
* Main source of systematic uncertainty: Sci. Adv. 5, eaax3793 (2019)

hadronlc mOde‘ — HE trigger Background —— Statistic 10 o/o
. —— STK track Unfolding d
* What depend on the hadronic model? [~ Charge selectlon  —— Hadvorio mdel /
10? e r_-
Energy response matrix 2 | __——
- Trigger efficiency P I
- Selection efficiency o
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| —
10 10° 10* 10°
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Hadronic Cross Section Measurement

» A detailed study regarding the

hadronic model is needed

* We proposed a method to validate
the MC hadronic cross section using

DAMPE's tlight data

E

sur

N out

N;

= exp(—n -l - Ohaq)

BGO 1st layer

&, (PID)

Study the
survival probability

Energy measurement
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Hadronic Cross Section Measurement

Carbon Cross section in Data
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Hadronic Cross Section Measurement
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Searching for FCP in Cosmic Rays

e We search for 2/3e FCP with DAMPE
experiment

Underground : Space
* Space experiments can detect FCPs with o RS I A ol I S
energy as low as a few GeV e 8 o S 2 S
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e Seven years of DAMPE data are analyzed for the Carbon and
Oxygen fluxes

* The preliminary results of Carbon and Oxygen fluxes from
13 GeV/nto 3.1 TeV/n is reported

e The DAMPE results confirm the spectral hardening at several
hundred GeV/n found in previous experiments

* More studies are in processing, DAMPE's measurements will
be extended up to tens of TeV/n in the near future.

20



e Seven years of DAMPE data are analyzed for the Carbon and
Oxygen fluxes

* The preliminary results of Carbon and Oxygen fluxes from
13 GeV/nto 3.1 TeV/n is reported

e The DAMPE results confirm the spectral hardening at several
hundred GeV/n found in previous experiments

* More studies are in processing, DAMPE's measurements will
be extended up to tens of TeV/n in the near future.

Thank you !
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Validation of Energy Response

e | ongitudinal shower profile e Shower lateral width
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Charge Selection
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Efficiency
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G3 Trigger Efficiency
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Searching for FCP in Cosmic Rays
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