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Alpha Magnetic Spectrometer

AMS is a general purpose high-
energy particle detector installed on

the International Space Station (1SS)
on 19 May 2011 to conduct a unlque
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20124 Ascentury of Cosmic Rays

Until 1950’s, new particles’had been
discovered in Cosmic Rays

 Even after accelerators took over,
Cosmic Rays play important
role in Particle Physics




BE g Search forantimatter

Apparent asymmetry of matter.and antimatter is
one of the fundamental problems in cosmology

Detection of anti-nuclei in Cosmic Rays will be a
strong evidence of primordial Anti Matter
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NUCLEAR
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iginalsidea,of AMS (1994 )wruvscs

An antimatter spectrometer in space

Antimatter Study Group
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AMS is designed with the'same capability: as
state-of-art CERN-LHC detectors
but small enough to fit in space shuttle

AMS needs to work for 20 years in extreme
space enviroment without access nor repair




One week flight on space shuttle Discovery:
with the same magnet as AMS-02
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May/16/2011
* Last Endeavor flight
* Total weight 2008 t

c AMST75t

After 123/seconds)
17000°tons’offuel was'spent




AMS installed on the ISS

19/May/2011
Start taking data only 4 hours later
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Ku-Band (down):
Events <10Mbit/s>

S-Band (up & down):
Commanding: 1 Kbit/s
Monitoring: 30 Kbit/s




Ta WWE@L\@

(Jul /20&@) L

hit/s
t/s

acw, ABRRE T (5)
'ﬁ%ﬂo(ﬁgmﬁaﬁ)_m

Payload Operations Cont‘n‘(él
_ Center (POCC) at CERN*:

NOAMS

Payload Operations C 'ntrol ,;
Conter (POCC)in Ta"'%\r'ﬂ

.MoVember.2013 cn— *BAC 4




Tier-2 Centers
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M. Aguilar et al.,
PRL 110, 141102 (2013)

“Precision Measurement
of the Positron Fraction
in Primary Cosmic Rays”
of 0.5-350 GeV
(April/2013)
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temding 5 APRIL 2013

Volume 110, Number 14
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R Positron Fraction
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Low abundance : 0.01~0.1 % of Cosmic Rays

=» Large acceptance and long duration needed

* Large backgrounds ‘-;; et
(1) Protons X 103~104 5;102
= Redundant je 1:
e*/p separation 10
capability 5122

(2) Electrons X 10~100 -r

=> Deflection measurement 10°
in a magnetic field 107
to determine charge sign 4¢°
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ECAL-Estimator
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Based on 400,000e?
events in the first 18
months of ISS data
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Fermi

AMS data show that
the slope decreases
from 20 to 250 GeV
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Positron fraction
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Roesitron,anisotropy
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R e Eluxgdetermination
N

E(E) =
T *A-*ég,, *dE
F  : Absolute differential flux (m?sr!s1GeV)
R :Measured energy (GeV)
N  : Number of events after proton selection
T  :Exposure life time (s)
A :Effective acceptance (m? sr)
€y Lrigger efficiency
dR :Energy bin (GeV)



Data taken from
to

Total exposure
time :
51.2 X 10° sec
(R > 25 GV)

Average live

time fraction:
81.6 %

latitude / deg

3 2
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Boron/ Carbon Ratio
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Charge resolution AZ (au)

for Carbon (Z=6)
* Tracker plane 1
« TRD
 Upper TOF
* Inner plane 2-8
 Lower TOF
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AMS data analy51s
in progress...
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Antiproton /Proton Ratio x 10 :
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of DM search
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‘
® AMS (10 years, BG only)

® AMS (10 years, BG+DM)

Adapted from Donato ef al.,
PRL 102, 071301 (2009)

' 1 1 | L ]

o

i l 1 1 l | [l l Il L || 1
200 300 400 500
Kinetic Energy (GeV)

1 l 1
100



The Cosmos is the Ultimate Laboratory.

The most exciting objective of AMS is
to probe the unknown; to search for
~ phenomena Wthh exist in nature that
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