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AMS in 2013 )

* Presentations at ICRC 2013: G
N\ 4

* Precision measurement of the positron fraction in primary
cosmic rays of 0.5-350 GeV

* Precision measurements of the electron spectrum and the
positron spectrum with AMS

* Precision measurement of the e~ + e* spectrum with AMS
« Determination of the positron anisotropy with AMS

* Precision measurement of the proton flux with AMS

* Precision measurement of the Helium flux with AMS

* Precision measurement of the cosmic Boron-to-Carbon
ratio with AMS
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Positron Fraction
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elium ldentification

Rate of He nuclei above cutoff, for
several geomagnetic locations
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e-3 and He-4 separation

Selection of tracks with Z=2,

above geomagnetic cutoff Z=2 particles, 7 .
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He-3 and He-4 separation
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Solar Physics

Mercedes
Paniccia

March 6, 2012: “March 7.9, 2012: Solar Energetic Particles
quiet day active days from Solar Flare/CME
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Modification of geomagnetic field

6Mar2012 : Above cutoff proton rate R: 0.5 - 201 GV

Geographic latitude (deg)
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POLAR: a Gamma-Ray
Burst Polarimeter.in space
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Sl 0
Gamma Ray Bursts

External Shock

The Flow decelerating into
Intema] ShOCk the surrounding medium

Collisions betw. diff. 1
parts of the flow
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Launch in 2015 onboard the Chinese Spacelab TG-2
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Why polarization”?
__Visible light X-Rays
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TVT(Terni)

pace Qualification 2013

Static accel. Vibration (Terni, Italy)

EMC (Terni) Shock 2 (Valence) Thermal (CERN)
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The DAMPE Detector

High energy particle detection in space

— Search for Dark Matter signatures with e, g

— Study of cosmic ray spectrum and composition
— High energy gamma ray astronomy

Plastic Scintillator Detector

~

Silicon-Tungsten Tracker

BGO Calorimeter

Launch:
China,
2015
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Silicon Tracker (STK)

Bonding
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DAMPE: Quallflcatlon Tests

All tests performed at:
SERMS laboratory in Terni (ltaly)

TESTAGEING ON ELECTRIC SILICON LADDER - DAMPE - S.E.R.MS. Lab. Terni 09/09/2013
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Setup to test DAMPE ladders with cosmic rays i

DAMPE ladder
Top scintillator under test

NIM/CAMA
to create tri
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The High Energy cosmic Radiation
Detection (HERD) facility
onboard China’s Space Station
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side silicon strip
charge detection
CR composition

¥ LYSO calorimeter

" e/y energy detection
CR nuclei energy detection
e/p separation

SITE

Silicon-Tungsten Tracker + LYSO Calorimeter i&
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Conclusions and Outlook
« AMS:

— Data taking; first scientific results in 2013

« POLAR: (flightin 2015)
— Qualification in 2013, to be ended soon
— Ongoing construction of flight model

. DAMPE: (flight in 2015)

— Geneva responsible for silicon tracker
— Qualification ongoing

. HERD: (flight in ~2020)
— Conceptual design
+ LOFT: (flight ~2022)
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AMS: A TeV precision, multipurpose spectrometer

] TRD
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Particles and nuclei are defined by their
charge (£) and energy (E~P)
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Physics Example: Comparing data with a minimal model.

Posit
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Positron fraction
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The agreement between the data and the model shows that the
positron fraction spectrum is consistent with e= fluxes each of which is
the sum of its diffuse spectrum and a single common power law source.

h

From: Kounine et al., ICRC 2

m! llém DE PHYSIQUE NUCLEAIRE ET CORPUSCULAIRE



ounting rate during solar flare

Decrease after solar fIare
/ _~ (Forbush decrease)
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High energy particle detection in space

— Search for Dark Matter signatures with e, g

— Study of cosmic ray spectrum and composition
— High energy gamma ray astronomy

Detection of 5 GeV - 10 TeV elg, 100 GeV - 100 TeV CR
Excellent energy resolution and tracking precision
Complementary to Fermi, AMS-02, CALET, ISS-
CREAM, ...
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Test on Z axis (worst case)
-Resonance search confirm some big Q factors (amplification at resonance peak)

-Random VIB at full load showed some failures on Si Wafer (due to wrong gluing!)
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pe e lunt L mah ncione

tracker /0cmx 2X, 71Xy Charge

(top) strlps 70 cm (W foils) Photon
conversion

tracker Bl 65cm x  -- 3 X-Yy Nucleon Track

strips 50 cm Charge

~10K 63cmx 55X, 3cm x  ely energy
LYSO 63cmx 3N 3cmx nucleon energy
cubes 63 cm 3 cm e/p separation

Total detector weight: ~2000 kg
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tens of GeV-10TeV

y/e energy range (CALO

)
nucleon energy range (CALO) up to PeV
y/e angular resol. (top Si-strips) 0.1¢
nucleon charge resol. (all Si-strips) 0.1-0.15 c.u
)

v/e energy resolution (CALO) <1%@200GeV
proton energy resolution (CALO 20%

e/p separation power (CALO) <10

SIS AR i S nEI = IR G IN(OANO) 3.7 m*sr@600 GeV
oJfo o] aN=i Mo Yol Clii (o= RE=Ie M (G7AANO) I 2.6 m2sr@400 TeV
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Xin Wu
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ﬂ The POLAR Detector

« Compton polarimeter

26 kg/40 W

25 Flat panel multi anode PMT
ASIC readout

1600 scintillating bars
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ﬂ Polarization g
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Modulation

« Photons tend to Compton scatter at right angles to the incident
polarisation direction (Klein-Nishina formula)
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Modulation Curves
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where L,,,is the modulation factor for 100% polarized photons
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SO

International Space Station (ISS)

—
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JEM=EUSO

UV photon

Extensive Air Shower (EAS)
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