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Iron provides a favorable condition to understand

cosmic ray origin and propagation
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Most abundant heavy nuclei beyond Si
Contamination from spallation of heavier

elements is negligible

1010 4
109 4
109 -
107 4
109 -
105 4
104 4
103 -
102 4
101 4

100 -

—w— solar system (Lodders, Ap) 591, 1220 (2003))
—$— cosmic ray flux at Eg, = 20 GeV/n

— & CALET —3J— Statistical uncertainties Iron
Cm - E Systematic uncertainties || Total (stat +syst | uncenainties -
-~ [ % Saniku * TRACER : i
§ 41— § ATICC2(2003) % NUCLEON (KLEM-2019) :
© : i  CAN-spacelab2 & CREAMH H
S [ ¥ usaosce I AMSQ2 :
T .F § HESS (20042008)- , -
o 3 — . ‘
« [ /]
§_ B S : .
x 21— 9 l
3 . LR e ttn
= %. a |
2 :
W T |
oliice PR | PEPSRNPILNEY BPSPE B
10 102 102
Kinetic Energy per nucleon [GeV/n]

Phys. Rev. Lett. 126, 241101 (2021)

Previous measurements on iron flux
follow single power law (SPL) above
hundred GeV/n

DAMPE has capability to extend the
measurement of Iron to higher energy
with high statistics



https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.126.241101
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The DArk Matter Particle Explorer ,*

DAMPE main goals

« Dark Matter indirect detection

« Origins and propagations of CRs
« High Energy y astronomy

Plastic Scintillator Detector
(PSD)

Silicon-Tungsten Tracker
(STK)

BGO Calorimeter
(BGO)

Orbit information

« Sun-synchronous Orbit

« Altitude: ~500 km

« Inclination: ~97 deg

« Launch Data: Dec.17th,2015

Neutron Detector
(NUD)

DAMPE sub-detectors

« PSD :Charge measurement and anticoincidence of y
« STK :Tracking and additional charge measurement

« BGO : Energy measurement and e/p discrimination

« NUD : Further e/p discrimination
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Flight Data

« 7years:2016.01.01~ 2022. 12.31

« Live Time : 1.68x108s
1. Dead time of the instrument is excluded
2. Data in South Atlantic Anomaly (SAA) region is excluded
3. Data during 2017.09 Solar Flare is excluded

Simulation
. Geant4.10.5.p02(FTFP BERT)
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1.Not in SAA
2.High Energy Trigger

3.Fiducial : Machine-Learning based STK track

« STK track should be fully contained in (PSD + STK +BGO)

« Angle between STK and BGO Track < 15 deg

« Average distance from energy center is less than 25 mm at first 4 layers
of BGO

« Track pass through the max energy bar or the bar near the max energy
bar in PSD Layer 0 & 1 BY 05

4.BGO: ,
Egqep > 100 GeV ar

- ID of strip with max deposited energy is =
not at the edge of BGO

5.PSD : Fe
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« Template Fit : Charge selection
window [25.5, 27.2]
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« Mn is the main source of the
background

« Total contamination from other
nuclei is less than 4%
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Bayesian Unfolding Method
Ninci = ZMijNobs,j
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: response matrix
Nops,j - Events in jth deposited energy bin
Ninc; : Events in ith incident energy bin
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*  Ngen; : Events generated
*  Npyass,i : Events passing the selections
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ratio Data/MC
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2.Track Efficiency

NSTK&BGO

€track =
Nggo

Nsrkarco - lron Events with both STK
and BGO track.

Ngco : Iron Events with BGO track
MC/Data difference < 0.01%

—4— Flight Data
4~ MC Simulation
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Unbiased trigger : MC/Data difference < 0.1%
Low energy trigger: < 0.4%

3.Trigger Efficienc
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+  Flux calculation : ¢(E;, E; + AE;) = —
bl L AEiAeff AT
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Conclusion : DAMPE observed a hardening of the iron spectrum
at several hundred GeV/n
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Summary

 Seven years of DAMPE data are analyzed for
Iron flux

 Preliminary analysis has yielded the iron flux up
to 10 TeV/n, which is roughly consistent with
result of AMS and observed spectral hardening
at several hundred GeV/n

o With further refinement and more data, the
measurement of iron flux can be extended up to
tens of TeV/n in the near future

Thank you !
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