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AMS : an International Collaboration
15 Countries, 44 Institutes and 600 Physicists

— o ' FINLAND <~ o E
" S = - =7 UNIV. OF TURKU ™~ ~ A
. | 2 : ‘ ~ RUSSIA
- 20 X ITEP
NETHERLANDS , & R« KURCHATOV INST.
ESA-ESTEC % N\ Je R GERMANY
S NIKHEF ' ‘ RWTH-I.
KIT - KARLSRUHE 4
SELS ' -KOREA
I:IIJI$ACAMBRIDGE ™ FRANCE ] e
NASA GODDARD SPACE FLIGHT CENTER N R o3 3% CHINA " “NGPOOK NATUNI.
NASA JOHNSON SPACE CENTER LPSC GRENOBLE G rmumkey . ol oureing
UNIV, OF MARYLAND - DEPT OF PHYSICS ) METU, ANKARA = 5 IEE (Beijing) a8 v
YALE UNIVERSITY - NEW HAVEN PORTUGAL SWITZERLAND ‘ :‘f:/\(?;:i'j?gé) \
\ DR ETH-ZURICH, ¢ . ~ Seijing)
\ / Y LAB. OF INSTRUM. LISBON, DR ) SJTU (Shanghai) |
\ § | ) 7 _ N SEU (Nanjing) g 4
‘ : SPAIN = » SYSU (Guangzhou) .
CIEMAT - MADRID | $OU (Jinan) - /&
A.C. CANARIAS.
A ITALY W), TAIWAN
- - A _« | [-ACAD. SINICA (Taipei)
k k | ‘ :ﬁgﬁ ;LUCLT\E NOCFEBOLOGNA | ' | Ty”  CSIST (spe)
WY ) \ : ‘ NCU (Chung Li
—tlﬁ/)::\f 0 , “_/"'| INFN & UNIV. OF MILANO-BICOCCA | . ( s )
| : : INFN & UNIV, OF PERUGIA
A = [INFN & UNIV. OF PISA
by’ \/INFN & UNIV, OF ROMA
INFN & UNIV. OF TRENTO

The detectors were built all over the world
and assembled at CERN, Geneva, Switzerland



AMS: A TeV precision, multipurpose spectrometer
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1.03 TeV electron

AMS Event Display = Run/Event 1315754945/ 173049 GMT Time 2011-254.15:31:15

|
|
S |
.* ~---..___Tracker and Magnet: /
L_ ________ measure momentum
|| ”,4"‘ t
|

RICH

charge of
electron

[HRRRRRRRNRONEN
::E*’_EEE CRE'

HIRERRRNEREREEN

11]'|'|
L

identifies electron and measures Vic—= I j
its momentum




Positron E=636 GeV
Run/Event 133119-743/ 56950

=== Shower Shape
SSesee—=—e s == 107"

protons electrons

[
Q
w

Normalized Entries
[y
o

-1.0
\\ N Boost Decision Tree
EREVRRRE DERNRNRRRRNRNRNNN RRRRANNAD

o
=
N

o
[y
I

)

0.08—

N
o
GeV

gy |

-—
o
r

Normalized Entries
1

0.06f—
0 N, N R =
Nt SN
il SRR —
it s .04
3 _—_TRtnt = T _:t -
R T
Rt N N AT st -
Mt T NN
R _ _ s s R’ S NN
ARl s R _ T R N NNl 1
Z Ak R 0.02} '
NN N N N RN N N N | 3
NN N AN N N R R -
\\\\\\1\\\\\\ NN P Rt\\:\\\\\\\\\ -
SN N g Bt
N H
NN 0

N
Nkt
RS
R

4 5

Ecal Energy/|Rigidity]|

3
20a$




Proton Rejection by ECAL and Tracker
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Transition Radiation Detector

p*rejection >102 1-400 GeV
acceptance: 0.4m?3sr

20 Layers each consisting of:
22 mm fibre fleece
* O 6 mm straw tubes
filled with Xe/CO, 80%/20%

AMS TRI? Prototype = X7 Beamtest
single layer
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Proton Rejection by TRD
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In our data sample we identify four components using an ECAL Estimator

and a TRD Estimator.

ECAL-Estimator
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An Example:
Comparing AMS data with a minimal model.

In this model the e* and e fluxes, F_, and F__, are parameterized as the sum of
individual diffuse power law spectra and the contribution of a single common source
of e*:

F =C, E"+ C.E"+C,E " exp(—E/E)
F. = C.E"+CE" exp(—-E/E)

Coefficients C,; and C.. correspond to relative weights of the primary spectrum for

electrons and the secondary component produced in the interstellar medium.
C. is the weight of the source spectrum.

Yoris Ysec. @Nd Y, are the corresponding spectral indexes.

E_is a characteristic cutoff energy for the source spectrum.

With this parametrization the positron fraction depends on 5 parameters.



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.
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A fit to the data in the energy range 1 to 350 GeV yields a
x2/d.f. = 28.4/57 and:

Yori. = Vsec. = —0.67 £ 0.03, i.e., the diffuse secondary spectrum is less
energetic than the primary electron spectrum;

Ypri. = Vs = 0.64+0.04, i.e., the source spectrum is more energetic than
the primary electron spectrum;

Coe. /C,i.= 0.0997 £ 0.0012, i.e., the weight of the secondary electron
and positron flux amounts to 10% of that of the primary electron flux;

C;/C,; =0.0086 *0.0012, i.e., the weight of the common source

constitutes only ~1% of that of the diffuse electron flux;

1/E. = 0.0012 + 0.0007 GeV,
corresponding to a cutoff energy of 840*31%° GeV.
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Pulsar or Dark Matter ?
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Expected AMS-02 reach in 10 more years
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ICRC 2013 Results from AMS: Electron Flux J__(E)

— The electron flux measurement extends up to 500 GeV.
— Multiplied by E3 it is rising up to 10 GeV and appears to be on a smooth, slowly falling curve above.
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ICRC 2013 Results from AMS: Positron Flux J_,(E)

The positron flux measurement extends up to 350 GeV.
Multiplied by E3 it is rising up to 10 GeV, from 10 to 35 GeV the spectrum is flat
and above 35 GeV again rising.
The spectral index and its dependence on energy is clearly different from the electron spectrum.
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AMS-02 Positron Flux Update
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ICRC 2013 Results from AMS:

(Electron plus Positron) Spectrum
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ICRC 2013 Results from AMS:

(Electron plus Positron) Spectrum

o 350 — — —r—
> N
5300 —
“wzso: =
; - ++++++++++ .
G200 ++ M +{'+*+ -
Nl ¢ ‘TAT IIL df .
“150 b Pittpial T HHH+ =
- ¢ ¢4 N
100 - ¢ + * .
— ¢ —e— AMS ICRC 2013 —
- — .+ FERMI 2010 .
50 ¢ —4— FERMI 2012 _
- ¢ .
0—?....| L] el 0 il

1 10 10

3
E [éle%]



Entries

10°
10°
107
10°
10°

AMS Nuclei Measurement on ISS

||

He




ICRC 2013 Results from AMS: Proton flux
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Proton flux
x10* Comparlson with the latest measurements
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ICRC 2013 Results from AMS:Helium flux
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Measurement of Antiproton flux
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Antiproton /Proton Ratio x 107

AMS in ten years from now
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Combined Fit of AMS Data
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positron fraction
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Cosmic rays can be observed at energies higher than any accelerator.
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“The most exciting objective of AMS is to probe the unknowny
to search for jaﬁenomena which exist in nature
hat we have nor et z’macqz’neof nor had the tools to discover.”
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