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Motivation
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DAMPE Mission

* DAMPE ([E%) is a satellite-borne particle detector proposed in the framework
of the Strategic Pioneer Program on Space Science, promoted by the Chinese

Academy of Sciences (CAS).
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Functions of sub-detectors:
Charge measurement (dE/dx in PSD, STK)

Tracking and Gamma-ray conversion (STK and BGO)
Precise energy measurement (BGO)

Electron-hadron separation (BGO and NUD)

Plastic Scintillator
Detector (PSD)

Calorimeter (BGO)

Silicon-Tungsten Tracker
Converter (STK)

Neutron Detector (NUD)

DAMPE Detector

DAMPE Collab.,
Astropart.Phys. 95 (2017)
Parameter Value
Energy range (e/y) 5GeVto 10 TeV

Angular resolution (y)

0.1 degree at 100 GeV




CR Proton & Nuclei Measurement with DAMPE

DAMPE Charge Distribution
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Flux Measurement

* Flux in i-th incident energy bin:

N, (E,E + AE)
Aofy T AE;

exp l

- D : Absolute difterential flux (m-2sr-1GeV-1s-1)
- N

e - Number of observed events

- A, - Effective acceptance (m?sr), A i = €,0€c1 - - - EseivAgeo

- Texp . Exposure time (s)

- AE; : Width of energy bin (GeV)



Data Sample
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Key Point | : Charge Identification

N ;. : Determined by the charge ID

1 PSD charge

Dong, et al., Astropart. -
Phys. 105 (2019)
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Key Point | : Charge Ide

N ;. : Determined by the charge ID

SEEEN | SEEEN b SEEES B GENES B SN 0N GEEES By GmEE R mmm L

0 — |STK ADC
— |BGO Energy
- |BGO: MeV
— |(Both Log10)
200 | NN
HEEEE =8
[T T I
400 | 0 [T1T11
- — STK tack
| — BGO track .
600I_||||||||||||||||||W||
-600 -400 -200 0 200 400 600

— Pre-selection

— Pre-selection + STK charge cut

.E
1 N -
ﬁ' -

B ' O ™0
10° | lf = HEE
Be .
10° [ p He o, Li =
10° .
10 Egeo= [158 GeV, 251 GeV] N
1 11 1 I L1 1 1 I L1 1 1 l L1 1 1 J L1 1 1 l L1 1 1 l 111 1 l 11 1 l-
0 1 2 3 4 5 6 7 8

STK signal

- o o
o o o

-
o
T

ntification

Stk Adcd =

L Ll ' L] L)

Adcxo + Adeyo

T ] T T T T

18X04+1sY0

l L) Ll Ll

e For Li and heavier nuclei:

- PSD serves as the main charge detector
- P & He background is suppressed by the STK
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Key Point | :

e N ,.:Number of events falling within the
charge signal range
e Charge selection efficiency and contamination

are determined by the template fit.

Counts
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Charge Identification
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Key Point Il : Energy Measurement

E : Measured by the calorimeter on beam:
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Key Point Il : Energy Measurement

e Bayesian unfolding method is e Baseline simulation: GEANT4

used to obtain event counts as a _ FTFP BERT model

function ot CR kinetic energy
- EPOS-LHC (> 100 TeV)
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Key Point Il : Energy Measurement

DAMPE Collab., Phys. Rev. D 111 (2025)
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Agen : the geometrical factor of the MC

Acceptance

N, (E,E + AE)
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Physical Results
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Secondary CRs & Ratios
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DAMPE Experiment

* An analysis method for cosmic-ray nuclei was presented

Summary

Smooth on-orbit operation for 9.5 years

Physical program

— universal softening at ~15 TV, approaching

the PeV frontier

C, O, CNO - observation of hardening, evident softening

at ~ 15TV (vs. p, He)

. Ongoing analysis continues.

Ne, Mg, Si, Fe — observation of hardening, extending to

above 10 TeV/n

Secondaries: Li, Be,
twice that of primaries.

— secondary hardening
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DAMPE Experiment

Summary

Smooth on-orbit operation for 9.5 years

* An analysis method for cosmic-ray nuclei was presented

Physical program

— universal softening at ~15 TV, approaching

the PeV frontier

C, O, CNO - observation of hardening, evident softening

at ~ 15TV (vs. p, He)

. Ongoing analysis continues.

Ne, Mg, Si, Fe — observation of hardening, extending to

above 10 TeV/n

Secondaries: Li, Be,
twice that of primaries.

— secondary hardening

Thank you ! ,,






Fiducial Selection

* High energy trigger

* Select events with energy above the :8:
geomagnetic cutoff %

. Select events that fall within the field of | e Tm———
view (FOV). Sy
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Charge Measurement
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Corrections in Energy Me
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Corrections in Energy Measurement

Kinetic energy (GeV)
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We use the measured DAMPE values to correct inelastic
cross sections in Monte-Carlo
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