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INEN The DArk Matter Particle
:as/Ddc Explorer: the detector

Plastic Scintillator Detector (PSD) =

Silicon-Tungsten Tracker (STK)

S 7

BGO Calorimeter (BGO)

Ay

Neutron Detector (NUD)

Charge measurements (STK, PSD)
Tungsten converters (pair production)

. : L e High energy y-ray
Precise tracking with Si detector (STK g
. . 8 . ( ) :> electron and cosmic ray

3D imaging calorimeter of 32 X0 (BGO)

e/hadron discrimination (BGO, NUD) telescope
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» China

9 Purple Mountain Observatory, CAS, Nanjing

@ Institute of High Energy Physics, CAS, Beijing

# National Space Science Center, CAS, Beijing

@ University of Science and Technology of China, Hefei
@ Institute of Modern Physics, CAS, Lanzhou

> Italy

@ INFN Perugia and University of Perugia
€ INFN Bari and University of Bari
@ INFN Lecce and University of Salento

» Switzerland
® University of Geneva
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Istituto Nazionale

C o Physics Goals

» Electron and photon spectra (1 GeV - 10 TeV)

» Protons and nuclei: spectrum and composition
(50 GeV -100 TeV)

» High energy gamma ray astronomy

» Search for dark matter signatures in lepton
spectra

» Exotica and “unexpected”’, e.g. GW e.m.
counterpart in the FoV

October 18, 2016 D.D'Urso - INFN and ASDC
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weN — Comparison with other

5 Experiments
—mm

e/y Energy res.@100 GeV (%)

e/y Angular res.@100 GeV (°) 0.1 0.3 0.1
e/p discrimination 10° 10°-106 103
Calorimeter thickness (X,) 32 17 8.6
Geometrlcal accep. (m?sr) 0.29 0.09 1
Seint. '—__—————— L sali 165. Om
Strips
e .>:1()|m

o frackel 207, 5um Mass: 1400 Kg

i = Power:~ 400 W

” Livetime: > 3 years

Calorimeter 492. O
Neutron j[ 80, (nn

i 5

Detector



(asdc)

» 2 layers (X, y) of strips 1 cm thick, 2.8 cm wide and 88.4
cm long. Sensitive area 82.5 cm x 82.5 cm, no dead

v’ Strip staggered by 0.8 cm = Nk —3—

> Readout both ends with T L e O
PMT, use two dynode signals |

(factor ~40) to extend the dynamic range
Performance:
v" Position resolution ~6 mm
v" Charge resolution 0.25 (Z=1)
v Dynamic range Z = | — 26
v Efficiency for MIP: >0.9975

D.D'Urso - INFN and ASDC 6
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» 12 layers (6x + 6y) of single-sided Si strips, 16 Ladders per layer (76 x
76 cm? ), 4 Silicon Strip Detectors (SSD) per ladder

> (95 x 95 x 0.32 mm3) SSD with 768 strips
» 48 ym wide Si strips with 121 ym pitch

CFRP plate Top 3‘

768 silicon sensors Al honeycomb —

Ul g iy Al ALY L 1
‘ i 1] q i

Tungsten plates =

CFRP plate b%v

Silicon detectors

12 layers, 6-x and 6-y

192 ladders

VA140 (front end chip)

152ASICs 73728 channels
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» 14 layers of 22 BGO
bars (2.5x2.5x60 cm3)

» Two PMTs coupled
with each BGO crystal
bar in two ends 8

v Use 3 dynode (2, 5, 8)
signals to extend the
dynamic range

» Charge readout:

VA160 with dynamic
range up to 12 pC

October 18, 2016




~ Istituto Nazionale
di Fisica Nucleare

» 4 large area boron-doped plastic scintillators ( 30x30x1
cm3)
v" Detect the delayed thermal neutron capture signal to improve the
e/h separation

v" Gating circuit to detect delayed signal with a settable delay
(0-20pus) after the BGO trigger

n+1B8 > a+7Li+y

October 18, 2016 D.D'Urso - INFN and ASDC 9



On ground calibration:
test beam @ CERN

pARE MATTZp
V) A7
4 %
X710 g pxvL O

More then two months of test beam activity

» 14days@PsS, 29/10-11/11 2014

v e @ 0.5GeV/c, 1GeV/c, 2GeV/c,
3GeV/c, 4GeV/c, 5GeV/c

v p @ 3.5GeV/c, 4GeV/c, 5GeVic,
6GeV/c, 8GeV/c, 10GeV/c

v m-@ 3GeV/c, 10GeV/c
v vy @ 0.5-3GeV/c

> 8days@SPS, 12/11-19/11 2014

v e @ 5GeV/c, 10GeV/c, 20GeV/c,
50GeV/c, 100GeV/c,
150GeV/c, 200GeV/c, 250GeV/c

v p @ 400GeV/c (SPS primary beam)
v Yy @ 3-20GeV/c
v U@ 150GeV/c

> 17days@SPS, 16/3-1/4 2015
v" Fragments:66.67-88.89-166.67GeV/c
v Argon:30A- 40A- 75AGeV/c
v Proton:30GeV/c, 40GeV/c

> 21days@SPS, 10/6-1/7 2015
v Primary Proton: 400GeV/c
v Electrons @ 20, 100, 150 GeV/c
v y@ 50, 75, 150 GeV/c
v M@ 150 GeV /c
v+ @10, 20, 50, 100 GeV/c
> 10days@SPS, 11/11-20/11 2015
v" Pb 30AGeV/c (and fragments) (HERD)

> 6days@SPS, 20/11-25/11 2015
v" Pb 30 AGeV/c (and fragments)

October 18, 2016
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INFN__ Test beam activity:
sSdc electrons
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[ ¥ SwsstesCote o 0'18;_ Y BeamTest Data: o¢=0.0078-0.000160.0558-0.0004 E
Q2L o Simutation p v - 0.16:— O Simulation: o Eﬂ_wnzo_m@o.osm\%fooos E
: . /?E[ ] Wo.14f E
S [ x / 12F E
> — ]
S10F o ERE /? ., =
- . 1 3 .
wof . 1 20.08 E
o L . 1 o006 0.89%at 243 GeV -
= 1 004 E

B i 0.02 =
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107 1 10 10° 107! 1 10 10°
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Test beam activity: ions

ARK MATT LN
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NN Dec. 17t 2015:
< the launch!

» Altitude: 500 km

» Inclination: 97.4065°

» Period: 95 minutes

» Orbit: sun-synchronous

» Pointing precision 0.005°

» Dec. 20: all detectors powered on
» except the HV for PMTs

» Dec. 24: HV on!

» Dec. 30: stable trigger condition

October 18, 2016 D.D'Urso - INFN and ASDC 13
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AS| Science Data, Center

|
<< First < Previous 4911 Next > Last >>
Goto
Colors: 01 02 03 04 05 06 07 08
Stereo Effects: Red Cyan Red Blue Active Passive No Stereo
Advanced Show:  Show Trajectory Start Animation Continuous Animation
File Name(s):

../display/20151224_2A/DAMPE_OBS_20151224B012559_RECO5000.root

Event Number:
4911

Time Point:
01:28:17.746, 24/12/2015

Total Energy:
328.276531 GeV

Direction:
Theta: 31.3 deg, Phi: -13.0 deg




e Dec 24, 2015 HV on QLuUls
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AS| Science Data, Center
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<< First < Previous 160 Next > Last >>
Goto
Colors: 01 02 03 04 05 06 07 08
Stereo Effects: Red Cyan Red Blue Active Passive No Stereo
Advanced Show: Show Trajectory Start Animation Continuous Animation
File Name(s):

../display/20151224_2A/DAMPE_OBS_20151224B012559_REC02000.root

Event Number:
160

Time Point:
01:26:05.040, 24/12/2015

Total Energy:
12.452557 GeV

Direction:
Theta: 44.6 deg, Phi: -91.2 deg
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AS| Science Data, Center

eC

DAMI E

3
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Z-X View

<< First

Colors: 01

< Previous

02 03

Stereo Effects: Red Cyan

Advanced Show:

File Name(s):

1965
Goto

04 05 06

Red Blue Active

Show Trajectory Start Animation

ZY View

Next > Last >>

07 08

Passive No Stereo

Continuous Animation

../display/20151224_2A/DAMPE_OBS_20151224B012559_RECO5000.root

Event Number:
1965

Time Point:

01:26:56.936, 24/12/2015

Total Energy:
1306.882750 GeV

Direction:
Theta: 26.8 deg,

Phi:

-45.9 deg
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» average trigger rate: ~ 50 Hz
100 GB/day on ground (~ 4M events)

October 18, 2016 D.D'Urso - INFN and ASDC 17



N
INI

C ::.":.:::a";::.’:::: O rb | t [ e r'fo rmances

(asdc)

Mlps Energy Spectrum

140
STK On-Orbit Alignment (Preliminary) ‘g 0.01 ' -
3 —— MC-Digi Data
120 o i
et )
- — On-Orbit Data
Measurements 5 o0s
100}  — E L
on ground g
80}

|
~
S

RMS of double-gaus fit [microns]

~ 40 um resolution

L1 [T R

500 600

0 10 20 30 40 50 60 70 956"
Track inclination [deg] Energy(MeV)
VERTICAL CUTOFF RIGIDITIES AT 450 KM
Tsyganenko model Kp=0 '\3‘ TEA

o : -
80 T T T T T E . :
WY = o S R E
e b —— > —%, —— d N ]
15.0 190 7 28 ] i
— -20 \——\gv.g\// : 5 7
\;/JN7 %0 S / _2 ................................ Q ....................... —
-40 //—\S# — ¢ 6! R
-60 m 10 LW/ -4r ; : ; ; : .
-80 Y ! ! y ! R ) i...l..n‘.i...l...i‘..l....‘_

0 60 120 180 240 300 360 T :
East Longitude 80 60 40 20 O 20 40 Lgt(i)tudg([)deg]



)

w gﬁi’a"ﬁﬁl‘.’e"ii O n O rb It e n e rg y

“Sc calibration

ASI Science Data Center
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INFN__ BGO Temperature
=% Effects

il o
é- 1'03_, MIP scale stability May 22 - Sept. 8 Mip scale stability ~1% without
: ‘: = temperature correction
T i e Possible to achieve 0.5% stability
:: : g taking into account temperature effects
0.97; BGO temperature Dec 24- Sept 10
» Temperature variation: ; \ / \\/'w\/"/ \|
v day to day << 1°C \ // |
v' ~8 °C since Dec 2015 \__/

N5 20 2016013 20180318 214000 ELA MBS 20180700 N60812 20%MN17
Date
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Photons

DAMPE 165 days

E>1GeV
Counts / (0.5° )? pixel
Ce=0.2° @ 3GeV

- R . e
’

Geminga
Vela »
»
Crab
- o .. "—m ® »
FERMI 5 years

E>1GeV
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:as@ measurements

J: DAMPE (0.3 sryr) | j DAMPE (0.3 " & yr) |
E Pamela E ’ Pamola
= CREAM £ «  GREAM , i
R AMS-02 ‘ ] 0 AMS.a2 l + o
:.3: ATIC ;v_ ATIC | J 1 |
zg i “%5!1:':1:1 Ly, prOton $ ng."— helium ' 3 . {‘ : ‘_*‘-""
| i ekt 1] | L} I8 PR IS
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Simulation assuming AMS-02 fit | Simulation assuming AMS-02 fit |
i s = 25 3 G 4 i 5 2 —as 3 35 4
LoaEiQeVin LoalEMQeVing
» Proton and nuclei up to 100Tev A %i% ]
0 D e , . |+ DAMPE 3 years|
» Electron Spectrum up to 10 TeV s 17 T ) E% .
810 — . e, 4 1 —
v Detect the possible cutoff around 5§ = < sz 14 l §

2 nearby sources

1TeV < L bt 1w

00 %

v Detect possible spectrum e o ﬂ ]
structures and anisotropies L B < <l B
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ASI Science Data Center

» DAMPE is a powerful telescope for high energy
electrons, y-rays and cosmic rays:

v" intensive calibration campaign before launch (more then 2
months)

v" large geometrical aperture (0.3 m? sr)
v" Precision STK measurements (0.1°, 40 um)
v" Thick calorimeter (32 X))
» On orbit commissioning completed
v" operations are smooth and with high efficiency (4M events/day)

» Calibration, optimization of reconstruction and of particle
identification algorithms on going

Stay tuned for first physics results!
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