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Cosmic-ray physics
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pARK MATTER

271 pxeLOly

Plastic Scintillator

Detector (PSD) 3 Silicon-Tungsten Tracker

Converter (STK)

Calorimeter (BGO) Neutron Detector (NUD)

e PSD: Charge measurement via dE/dx, ACD for photons
e STK: Track, charge, and photon converter

 BGO: Energy measurement, particle (e/p) identification
e NUD: Additional e/p identification in high energy range

E DAMPE detector

' * Payload:
| 1.4 Tonn

 Power:
~ 400 w

Parameter Value

Energy range (e/y) 5 GeV to 10 TeV
Energy resolution (e/y) 1.5% at 800 GeV

Energy range (p/ion) 50 GeV to 500 TeV

Energy resolution (p) 40% at 800 GeV

Geometric factor (¢) 0.3 m? sr above 30 GeV

Angular resolution (y) 0.1 degree at 100 GeV

Field of view 1.0 sr
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A shower event

===+  Reconstructed BGO track ===+  Reconstructed STK track

x  STK cluster == ==  True track
—300-. L---121---:1--
| "IIII | N ' B Bmmil B B | B B
—~200 -
~100 - "
0 ]
g I |.\.
= 100f B NN ' EE BN pEe

| m | | l|‘. o mE
200 11——|:l+—-l

l—r——Tr.rﬁ—TTltDl

00 EEEE T*T_ R N
| III___I_II'! . mm
400f 1 |

BGO Cal. depth:
~ 32 Xo (radiation length)
~ 1.6 A (nuclear integration length)

103

Energy [MeV]

Measurement

Measurement

Measurement

0.06

0.05

0.04

0.03

Energy resolution [68% containment]

Particle detection of DAMPE

Charge distribution

Angular resolution

107

Charge

LLILLLL
o

10°

Counts

Track 10*

10°

LTI T | llllllll LILLLLLLL

o
)]

Energy

0.02L NG

001}

— normal incidence

’ Energy reSOIUtion - - 30 deg incidence

180
F

Energy
Res. ~1%

& 8
WL

Number of Events

0.95 1 1.05
Energy Ratio (P/N)

| @ eglectron ¢t ¢ normal beam test |7

-

0° 10 102 10°

Energy [GeV]

Energy Resolution (%)

10' ; |
' ~——— R68 from simulation
—-—=R68 scaled with data
3 | 4 RG68 fitted with pulsars -
. Mo ] ISR NI 4 R68 fitted with AGNs.._
R e B
2 | :
E ' 5
o) ' :
2 | :
- : |
= 10 1 : :
B0 ! :
: I 1
< e a
. i .i .i
30 10 10! 102
Energy (GeV)
50 - : ;
: ----- MonteCarlo Proton 0 45 :_ ................ ............... ._~ 'e'Da'a
[ - . é 75 GeV/n —A— QGSP_FTFP_BERT
a0l BeamTest Proton 0.4 e R S ............... ﬁ R
30:—
20} fo
of Aed e T T
! Energy resolution ;- ~Energy resolution
0,08 Esesipcunan: b ssmundbanessunnd (RS- el — PP A (-
- | @ proton - . ., . @ions
° 10 102 10° 10" o 0 2 4 6 8 10 12 14 16 18

Beam Energy (GeV)

Yue, Chuan | Status and Progresses of DAMPE | July 2026




Particle detection of DAMPE
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DAMPE Data Statistics (u

pdated 20251209)
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@ On-orbit energy scale verified with geomagnetic cut-off of all electron spectrum

@ Good linearity up to ~2.5 (100) TeV with electron (nuclei) events
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ARE MATTER

CR e*+e- spectrum
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_ 3. Non-fiducial event selection and reconstruction

@ Excellent energy resolution and powerful e/p identification, analysis up to ~15 TeV is in progress
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e+*/e- spectrum

@®CR et/e- discrimination based on the East-West effect in the Geomagnetic field
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3

electron positron @ DAMPE measurements from 10 to 20 GeV are consistent with the
previous results of AMS-02 and PAMELA
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CR nulcei

/ Primary elements (H, He, C, ..., Fe) are produced during the lifetime:

of stars. They are accelerated by the explosion of stars (su?ern'ovae).
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Primary cosmic-ray: p, He

34 TeV

~ softening @ Link between space- and ground- based CR measurements
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Primary cosmic-ray: p, He

Advanced analysis in high energies:
1. New ML track reconstruction & New charge identification : STK + PSD

2. Quenching correction, cross-section correction and new saturation correction up to PeV
""""""""""" ] DAMPE collab., Nature, 653, 52-55 (2026)
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Primary cosmic-ray: C, O

@ Latest results based on 9 years’ DAMPE data
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Universal softening at 15 GV

DAMPE collab., Nature, 653, 52-55 (2026)
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ARK MATTER

Nearby source model

® Physical interpretation: Background + Nearby source

= = | Background Nearby source Observation
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Secondary cosmic-ray: B
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of CL. is observed

10~

Flux x E> [m?sris(GeV/n)?]

10*

Yue, Chuan | Status and Progresses of DAMPE | July 2026

20



Secondary cosmic-ray: B
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@ A spectral hardening at ~ 200 GeV/n with 8 sigma
of CL. is observed

@ Ay of hardening is about twice vs. p & He
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Cross-section: p,He vs. BGO

A beam-target experiment

Beam: CR particles
Target: BGO (Bi14Ge4(012)
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Survive > Hadronic cross-
possibility section @ Inelastic cross-section of p/He vs. BGO up to 10 TeV

-~ zlf’ViN coue(B) = (14 k) - oye(E) © Effective validation for the hadronic models above TeV

(07}
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Cross-section: C,0 vs. BGO

A beam-target experiment

Beam: CR particles
Target: BGO (Bi14Ge4(012)
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Heliophysics with DAMPE
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New FD features for the relation: recovery time vs. decrease amplitude —> diverse properties of FDs
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Lat. in deg

Long. in deg

DAMPE Photon and Spacecraft Data Query

Coordinate system:

Coordinates(degree):

Search radius
(degree):

Time system:
Observation starts:

Observation ends:

Energy range (GeV):

Spacecraft data:

Start Search | Reset

J2000 v

‘J2000' for equatorial coordinates, ‘Galactic’ for Galactic coordinates

(RA, DEC) in J2000 or (L, B) in Galactic coordinate pair for a target, for example ‘128.84, -45.°
J2000 or '263.55, -2.79’ in Galactic for Vela pulsar, the range of RA or L is from O to 360, the r.
DEC or B is from -90 to 90.

search radius around the target, for example 7’, the range of search radius is from 0 to 180.

UTC v
‘UTC’ for Coordinated Universal Time or ‘MET’ for Mission Elapsed Time

for example 2016-01-01 00:00:00’ or '2016-01-01" in UTC or "94608000' in MET

for example ‘2016-02-01 00:00:00’ or '2016-02-01" in UTC or ‘97286400’ in MET

the minimum and maximum event energies, for example ‘3, 300’, the ranges of minimum and
energy are from 3 to 1000.

L

use this option to download spacecraft data for the requested time range

https:/dampe.nssdc.ac.cn/dampe/dataquerysc.php

100 101 102
Number of events per pixel

gt

http:/dgdb.pmo.ac.cn/dampe/
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Gamma-rays: Point-like sources

- 60°

Point-like catalog

Sourcetype | Number_
AGN 261

Pulsar 61
OO
0° | % SNR/PWN 11
‘ ¥ Binary system 6
g i et o8 T Globular Cluster 2
—3(0° ' K _. B o - —3()° Star Forming Region 1
, Galactic Center 1
—60° : Fermi Unassociated 12
Unassociated 4

ol 39

x AGN *  Pulsar ¥ Globular Cluster
®  Fermi Unassociated ® SNR/PWN »  Unassociated 359 point sources detected
® Galactic Center ¥  Binary *  Star Forming Region 73 0/0 Jre AG Ns
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(a) Observed intensity map (2—200 GeV)

20°
10°
Q 0°
-10°
-20°
20° 10° 0° 350° 340°
£
. (c) Significance of residuals (null)

20 1 .6. L I 1 2 ‘.I .. .-: .. ' L A 1 M 2 .'.
PRSI VR S SR Uy N T
.’.0‘.4 ‘N. .’ > ®

» . y L -
~ o T IR IS .

» o' . —~ - -
'..\ - - .. . ‘ ‘.. “ X " ‘ l- ° -
-. ‘ \ l ..‘ ..“. . ...0. . ‘ ’
T e A D e S ol -
Q 0° - :
'T ' " N b -~ -
. ‘.: ‘. - ;‘o: c.‘ “‘ . .
.... ”“’ ', - e f,’_ ﬁ - »
i 5 » |
- . - e ’
"o 0l - :
J. . o .’\ . - _"
-10° + ) Y AP LS R
o . J » - 3 X L 2K !
1T - - » — a5 A ~ ~re. -
» Q 1 . e ' .’ S ‘ +
o e USSR SO AU S O M
1 - S e P o v 5 ‘o -
-20° y S : Tl SR AL
20° 10° 0° 350° 340°
I

® 9 years data, GCE detected with TS=72.8 (26.50 for 6dof) |BANPECSRENASTeRREIISIpRISIzaMIE2IE020)

F2gev (107> phem2s~tsr 1)

- 0.1

- 0.0

|
o
[

|
o
N

|
o
w

—0.4

(data-model)/sqrt(model)

(b) Modeled intensity map (2—200 GeV)
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Gamma-rays: Galatic Center Excess

" GC excess
> — -~ Cholis+2022 model XLIX
._I(.D ~--=- Calore+2015 model A
v 1 Tl TTRe e Zhou+2015 upper bound
T _ 4 DAMPE baseline (stat.)
N =T
-
g ——ie l L 107
—6 ‘ S—
3 10 \ —I— T | A
~ \ Vs Q\..t\ .
8 b\ ,/ \\\v l
E \\ /I .“"\_
o N 4 [
= \\ /, 1 '\..\
o \ V4 \ ‘.\
un L] | -.\.
5 \
w 1 e
-2 \ .y
= \
o 1 - 1078
w 1 [
10-7 — . . ——e [
101 102
E (GeV)
(a) annihilation channel: xx—bb
4.0 1 1 L L L 1 M i 1 1 I L L 1 " i i 1
] —— DAMPE baseline — .- Calore+2015 I
1 +F DAMPE systematic ===+ Cholis+2022 I
351 McDaniel+2024 (dSphs, 95% UL) [
g—— - :
. ” \ 5
—_— 3.0 /” 1 B
T - =7 ‘ !
mU) : > ’4 4 “".’./ -
g 2.5 A - . // [~
©o ] Pl ‘ \. ,/ 5
X _ Pyl \ - :
o ] -’ - _‘E_' - PR i
= 2.0 - N A v e PR -
. T i 7 T :
’S ,/ 2. | i > -~ 5
3 ) I - .{” 5
1.5 ‘_ \ o, 4 19, -
\\s ] ‘-—’?)’ '/ i
1 ) I e gt i
1.0 - S x -
_ xx—>bb :
0.5 L—— —————t — .
20 40 60 80 100 120

m, (GeV)

Integrated E2dN/dE (GeVZcm™2s~1GeV?)

Yue, Chuan | Status and Progresses of DAMPE | July 2026

29



Gamma-rays: Line Search

@ Y line: “smoking gun” DM signal
@ DAMPE: Excellent energy resolution
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Summary

@ DAMPE has operated smoothly or-orbit for 10 years, all the
four sub-detectors keep in good status.

@ A universal softening feature in five primary CR spectra (p,
He, C, O, Fe) at a unified rigidity (E.r ~ 15 GV) is detected for
the first time, providing observational verification of the
charge-dependent energy limit of cosmic ray acceleration.

@ For gamma ray observation, about 450k photons (>2 GeV)
are collected by DAMPE in 10 years.

+ with TS > 25 are identified

+ The and the are
significantly detected

*

are established

Thanks for your attention!
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