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DAMPE space mission

TheDArkMatter Particle Explore(DAMPE is a satellite
borne particle detector, included in the framework of the
Strategic Pioneer Program on Space Sciprm@oted by
the Chinese Academy of Sciences.
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University of Science and Technology, Hefel
Institute of High Energy Physics, Beijing
National Space ScienGenter Beijing
Institute of Modern Physics, Lanzhou

INFN Lecce & University of Salento
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DAMPE detector DAMI E
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Plastic Scintillator Detector @ Astrop. Phys, 95 (2017) @4

C Charge measurement &K 9 0 (PSD)

C !-rays veto SiliconTungsten tracker

A 2 planes with double layer configuration (STK)
A 82 bars of plastic scintillator
C Track reconstruction
C Charge measurementfXK ! 5/ 0
A 6 planes with 2 singlsided silicon layers
A 3 tungsten layers (for conversion in ge- pairs)
A Spatial resolution < 78m ( ;. < 60)
A Angularresolutiorx 0.2°for ' at 10 GeV :
g = i
G Energy measurement ggg tron Detector ~ Bismuth Germanium
A e/gamma: 1 Ge\( 10 TeV (NUD) Oxide calorimeter (BGO)
A p/nuclei: 20 Ge\k 500 TeV
el/p separation gamma proton
14 layers, each one with 22 bars of@g,0,, zxview of 2X View

A depth ok 328 (corresponding t® 1.61 )

Hadron/electromagnetic showers

discrimination
A plan with 4 borordoped plastic scintillator

o O > >0
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Scientific goals DAMI E
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Indirect Dark Matter (DM) search Cosmieray (CR) direct detection
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Results: Gamma-ray sky DAMI E
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0.06 10!

30 deg imcidence U More than300 pointsources detected and studied in 7.5 year:

~1% ¥ normal beam test

0.05k-

100 s

Angular resolution
0.1° @100 GeV

o0l \ . | Energy..re-sdlution -----
1% @100 Gev

0.03}

0.0z} 10

Energy resolution [68% containment]

0.01-

Angular resolution [68% containment, degree]

0.00 H H H 102 - -
10° 10* 10° 10° 10* 10° 10! 102 10% 104
Energy [GeV] Energy [GeV]

- ¥ * AN * puisar @ snePwn ™ Binary % Global Cluster ¥ Unassociated
AGN Pulsar SNR/PWN Binary CUTITEL Ur.]' Total
cluster  associated
oo —— 241 62 14 5 4 10 336
1232:\)/ (p;;)(cmi(;sr))
.. : Sources associated with the FernoAT 4FGDR3 catalog
U 8 years obperations
A Over 0.3 M photons above 2 GeV 5 ted by K.K. Duan @COSPAR 2
. resenie Yy K.K. Duan
A 192 M seconds livime
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Results: Gamma-ray lines DAMI E
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107 | \ * U No significant signal (>3 was found, leading to new constraints on DM.
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Results: Gamma-ray lines DAMI E
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Results: e/e*

First direct observation of a TeV break
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A Measurement of the spectrum in the range

25 Ge\L 4.6 TeV
A 1.5 years of data

9}.?‘“ MATTER

DAMI E

2 <
4 o®
RT’CLE gxpL0

e S PCA
NN 3.5-10 TeV | uep | [ MC Protons Z. Xu et al.
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2
= 570 (2022
107 - D.Drozet al. ta
g JINST 16 P07036 =
8 (2021) B10°
: > 3 times 2
10! 4 .
higher p il
rejection at ;
10 TeV | 2-5TeV
109 { o . S
-10 5 0 5 10 15 10 e

220
200
180
160
140
120
100

80

E® x Flux (m?s'sr'GeV?)

60
40
20

A Proton contamination lower than 3% @1 TeV
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Results: p and He DAMI E
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CR proton spectrum CR helium spectrum
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U CR proton and He spectra confirm the hardening at hundreds of GeV/n and show a similar softening
feature, suggesting Z2dependent spectral break around 15 TV
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Results: heavier nuclei

U Several analyses are in progress toward the highest eneig®8 PeVfor Fe)

U Confirmation of the spectral hardening at several hundreds of GeV/n
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Results: heavier nuclei DAMI E
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U Several analyses are in progress toward the highest eneig®8 PeVfor Fe)
U Confirmation of the spectral hardening at several hundreds of GeV/n
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Results: flux ratios
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solar system (Lodders, ApJ 591, 1220 (2003))
—&— cosmic ray flux at Eg, = 20 GeV/n

Secondary CRs (such as B) are producegpaiation
with the Interstellar Medium (mainly from C and O). il
Measuring the secondary fluxes provides insight into CR f
propagation mechanisms. g
Detection of hardenind)100 GeV/n in B flux and B/C :
and B/O flux ratios
PropagatioArelated origin of this spectral feature.
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Conclusions

U DAMPE mission:
A Operating smoothly since December 2015, with excellerbunit performance and large acceptance.
A Strong potential to extend measurements beyond 100 TeV for CR measurements.

U Scientific results:

Preliminary studies on 336 gammay sources.

Upper limits for DM signatures (published results and ongoing analyses).

Evidence of softening in the p and He CR spectra arpdddTV, suggestingdependence.
p+Hemeasurements confirm the softening and suggest a hardening above 100 TeV.

Ongoing measurements of heavier nuclei (C, O, Ne, Mg, Si, Fe) and light secondaries (Li, Be, B)
Observation of hardening around 100 GeV/n in B/C and B/O flux ratio.

Ongoing studies for Li/C, Be/C.

X

Further analyses in progress

o Do To To Io Io Do Do Do
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Conclusions

U DAMPE mission:
A Operating smoothly since December 2015, with excellerbunit performance and large acceptance.
A Strong potential to extend measurements beyond 100 TeV for CR measurements.

U Scientific results:

Preliminary studies on 336 gammay sources.

Upper limits for DM signatures (published results and ongoing analyses).

Evidence of softening in the p and He CR spectra arpdddTV, suggestingdependence.
p+Hemeasurements confirm the softening and suggest a hardening above 100 TeV.

Ongoing measurements of heavier nuclei (C, O, Ne, Mg, Si, Fe) and light secondaries (Li, Be, B)
Observation of hardening around 100 GeV/n in B/C and B/O flux ratio.

Ongoing studies for Li/C, Be/C.

X

Further analyses in progress Thank VOUI

o Do To To Io Io Do Do Do

Elisabetta Casilli 5 GraviGammaNu Workshop



‘/; “
/f




pARE MATTE,

DAMPE detector DAMI E
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electron gamma proton @ Astrop. Phys, 95 (2017) @4
ZX Vi wg Z.X View l Z-X View l
— F e
| — [ = Plastic Scintillator Detector
S ——te: — e e — e + { (PSD) SiliconTungsten tracker
— | e— —— —_— ] - (STK)
ZY View _1 ZX View l ZY View {
2 —
Parameter Value
Energy resolution (&/) 1% @ 100 GeV
Geometric factor 0.3 nsr above 30 GeV (NUD) Oxide calorimeter (BGO)
Field of view 1.0sr
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Results: p and He (updates) DAMI E
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DAMI E

Results: Li, Be, B
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solar system (Lodders, Ap) 591, 1220 (2003))
1010 —&— cosmic ray flux at Ey, = 20 GeV/n

U Li, Be and B are produced GRR spallatiowith the
Interstellar Medium (mainly from C and O)

U Measuring the secondary fluxes provides insight into CR

propagation mechanisms.

U Detection of hardenind)100 GeV/n in B flux

107 Sc
U Strong hints of hardening in Li and Be fluxes
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Results: flux ratios
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U Detection ofspectral hardening
at D100 GeV/n iB/C and B/O

flux ratios.

U Hints of hardeningn Li/C and
Be/C flux ratios at 100 GeV/n.

U Propagationrelated origin of this
spectral feature.
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Results: Fermi Bubbles, Galactic Center DAMI E

TrcLg gxev0

Fermi Bubbles (FRB)diffuse structures discovered by FertAT, associated with Galactic Center
(DAMPE FB detectionBtl7.8 )
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U FB: 6year spectrum well consistent with FERMI, curved at 3nvéak excess in the Cocoddi3(3 )

U Galactic Center Excess (GCE) detectédral , with 7.2years of DAMPE data
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Gamma-ray lines - TS

We increase (decrease) the cross section (lifetime) from itsfitestlue until the logikelihood changes
by 1.35 to achieve the constraints.

68% (95%) containmengbtained from
1000 simulations of background emission

Systematic uncertainties:

A Uncertainties about the conversion from
the signal counts to the fluxes 6%)

A Uncertainties that could affect the
expected signal count®(9%)

A Uncertainties that could mask or
produce linelike structures ( 2%)
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