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China Deep Underground Laboratory
Indirect detection

Experiment: AMS02, Fermi LAT, ..., DAMPE...
(Annihilation)

X+tX—=>ptp

(Scattering)
Xtp—>x+p

““Direct detection
Experiment: Xenon, LUX, DarkSide, PandaX, CDEX...

S h Q,
PEPOXHY == (8] (8] £

(Production)
Experiment: LHC...

Particle Collider
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PAMELA experiment

o« RETEAX

P

Time-Of-Flight

plastic scintillators + PMT:

- Trigger

- Albedo rejection;

- Mass identification up to 1 GeV;
- Charge identification from dE/dX

Electromagnetic calorimeter

W/Si sampling (16.3 Xo, 0.6 AI)

- Discrimination e+ / p, anti-p / e
(shower topology)

- Direct E measurement fore~

Neutron detector

- High-energye/h

discrimination

Spectrometer

microstrip silicon tracking system + permanentmagnet

It provides:

- Magnetic rigidity > R =pc/Ze

- Charge sign
- Charge value from dE/dx

PAMELA

GF:21.6 cm® st

Massa: 470 kg

Dimensioni: 130 x 70 x 70 cm3
Power Budget: 360 W
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TGRS

The Fermi LAT

- 18 x-y layers of silicon strip detectors
« Used for direction reconstruction and
particle identification

+ The Large Area Telescope (LAT) is one
of two instruments on the
Fermi Gamma-ray Space Telescope

+ The LAT is a pair conversion telescope

Anti-coincidence Detector (ACD)

- 89 segmented plastic scintillating tiles
- Used for particle identification

Calorimeter (CAL)
- 1536 Csl(TI) crystals arranged in 8 layers
- Hodoscopic, image shower shape and profile
- Used for energy measurement

CALET:
CALorimetric Electron Telescope

Launch: August 19, 2015
Observations: October 13, 2015
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NUCLEON mission

NUCLEON apparatus is placed on
board of the RESURS-P regular
satellite as an additional payload. The J}§
spacecraft orbit is a Sun-synchronous
one with inclination 97.276° and an

average altitude of 475 km.

Lanched December 28, 2014.
From July 2015 up to now - regular

measuremetns.

The planned exposition time is not
less than 5 years (more expected)

Vessel:
Weight ~360 kg

Power consumption
~160 W

Telemetry ~10 GB/day

r Detector

The NUCLEON detector on board of the satellite RESURS-P N2.
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PAMELA TE 0.002 17 12% 2006.6
Fermi-LAT B=E 2.4 8.6 8.5% 2008.6
AMS-02 =gy 0.05 17 2% 2011.5
CALET =Ejy 0.1 28 2% 2015.8
DAMPE IE 0.3 32 1% 2015.12
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DAMPE : DArk Matter Particle Explc P oS ENEEEEEERNEEN

BHYRANFRUDE (B S) Aﬁmﬂ%

> 500km orbit " Maas soan

. B f: 3FERE

mmENFRNDE B2 r”

» e+/- gamma-rays

MEBH-HB| IRIFK

> 5GeV to 10TeV
> 1.5%@800GeV

» Total weight:~1.4T
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Plastic Scintillator Array

— Response : Z=1~20

" Track
Silicon Tungsten Tracker

— 12 layers Si-strip detectors

BGO Calorimeter

— 14 layers BGO crystals

B Neutron Detector

- ~32X0

Neutron Detector

— Plastic scintillator with Boron
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~50 Hz average trigger rate
- 100GB (H.L.)/day on ground (about 5 M events)
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The Legend Title
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25 GVic e+

11.66 GVic e+
(vertical cutoff)

10.99 GVic e-
(vertical cutoff)

C b Caned/ Crrncar =

Energy (GeV)
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Nops (E, E 4+ AE)

O(E,E+ AE) =
( e ) AE ACZ—L)}(p Aeff Ctrig

D = Absolute differential flux (m=2sr-1 GeV-1)
Nors = Number of observed events

ATeyp = Exposure time (s)

A+ = Effective acceptance (m?3sr)

Eyig = Trigger efficiency
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Flux
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Fiducial cut+HET+Pre-Selection
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E® x Flux (m2 s~ sr! GeV?)
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Temperature( °C)
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