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AMS is a US DOE lead International Collaboration S}
Spokesperson: Nobel laureate Prof. Dr. S. Ting from MIT 5

AMS 02 experlment has been installed
on the International Space Station on May 19t 2011




The AMS-02 is a cosmic ray detector
(Dimensions 5mx4mx3m; Weight ~7tons; B ~1.5KG)
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AMS-02 data

4 year of AMS correspond to 60 billion events

Acquisition rate [HZ]

150

Particle rates vary from 200 to 2000 Hz per orbit
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Precision Measurement of the Positron Fraction
in Primary Cosmic Rays of 0.5-350 GeV

Aguilar,M. et al (AMS
Collaboration) Phys. Rev.
Lett. 110, 1411xx (2013)]

In the first 18 months in
space, AMS has collected
over 25 billion events.
6.8 million are electrons
or positrons.
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| The positron fraction is steadily increasing from 10 to ~250 GeV

No structure in the spectrum

| Above 250 GeV the slope decreases by an order of magnitude = A -
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No structure in the spectrum

| Above 250 GeV the slope decreases by an order of magnitude = A
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High Statistics Measurement of the Positron Fraction in Primary Cosmic Rays of
I 0.5-500 GeV Iwith the Alpha Magnetic Spectrometer on the International Space Station
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This measurement extends the energy range of our previous
observation and increases its precision.
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Electron and Positron Fluxes
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AMS-02 (e+ + e-) flux
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AMS-02 (e+ + e-) flux
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AMS-02 measures CR spectra
up to the iron in GeV to TeV
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AMS-02 is the only detector capable of measuring all the
species of cosmic rays at the % level. AMS-02
measurements will improve our knowledge about CR
sources, acceleration mechanisms and propagation.
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AMS-02 has 7 independent
charge measurements
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It is possible to evaluate also fragmentation of
GCR inside the detector.
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AMS-02 proton flux

i Precision Measurement of the Proton Flux in Primary Cosmic
2 Rays from 1 GV to 1.8 TV with the Alpha Magnetic
3 Spectrometer on the International Space Station
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New AMS-02 Results in P, He, B/C, Li, C/He will be presented
during the AMS days - CERN webcast April 15-16-17
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Low Energy Studies @ UH

V. Bindi, C. Consolandi, C. Corti, K. Whitman

E /65

The AMS group at UH (1 PostDoc + 2 RAs) is focused on
the Low Energy part of the AMS-02 data spectrum

Main research fields:

* Cosmic Rays Fluxes and their changes with the solar
activity and extrapolation of the Local Interstellar
Spectrum of GCRs.

 Heliophysics - Study of the Solar Energetic Particles.

Collaboration on going between the NASA Space
radiation group (lead by E. Semones) and AMS UH
group (lead by V. Bindi) since July 2014.
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Main goal of this collaboration is to provide to NASA
during the next 5 years, the monthly P-He-C fluxes
measured by AMS-02 from 2011 till 2019, in the energy
range from 1 to 10 GV - where the radiation is expected to be
the most harmful.

The radiation group will use
the AMS monthly fluxes to
improve the GCR

models employed to predict
the radiation dose absorbed
by astronauts for both ISS
operations and long
duration missions.
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A systematic study of the Detector behavior and its
efficiencies has been performed.
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The monthly fluctuations are the result of short timescale solar activity.
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Flux Normalized
at different rigidities
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AMS-02 monthly proton fluxes have been compared with NMs
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The monthly fluctuations are well-correlated and are the result

Comparison with NMs
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of short timescale solar activity.
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Norm. Flux

Comparison
with GOES-13

GOES-13 normalized monthly proton protons flux measured
in the rigidity range 1.1 — 1.3 GV

AMS proton flux (same rigidity bins as GOES-13) is well
correlated to the one of GOES-13
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Heliophysics with AMS-02

that can measure P and He from solar events with

" AMS-02 is the largest SEP detector ever flown in Spacew‘“

unprecedented statistics at energies not always accessible

from current satellites.

Date Observed | Date of Event | Time of Flare | Flare Class | CME Linear
by AMS-02 (UT) Speed (km/s)
June 7, 2011 June 7, 2011 06:16 M2.5 1255
Aug 4, 2011 Aug 4, 2011 03:41 M9.3 1315
Aug 9, 2011 Aug 9, 2011 07:48 X6.9 1610
Jan 23, 2012 Jan 23, 2012 03:38 M8.7 2175
Jan 28, 2012 Jan 27, 2012 17:37 X1.7 2508
Mar 7, 2012 Mar 7, 2012 00:02, 01:05 X5.4, X1.3 2684, 1825
May 17, 2012 May 17, 2012 01:25 M5.1 1582
July 17, 2012 July 17, 2012 12:03 M1.7 958
July 19, 2012 July 19, 2012 04:17 M7.7 1631
July 23, 2012 July 23, 2012 - - 2003
May 23, 2013 | May 22, 2013 13:08 M5.8 1466
Oct 28, 2013 Oct 28, 2013 01:25, 15:07 X1.0, M5.1 1201, 1073
Oct 29, 2013 Oct 29, 2013 21:42 X2.3 1001
Nov 2, 2013 Nov 2, 2013 04:40 C8.2 828
Nov 7, 2013 Nov 7, 2013 - - 1033
Dec 28, 2013 Dec 28, 2013 - - 1118
Jan 6, 2014 Jan 6, 2014 E - 1402
Jan 7, 2014 Jan 7, 2014 18:04 X1.2 1830
Feb 25, 2014 Feb 25, 2014 00:39 X4.9 2147

~20 High Energy SEP events observed by AMS-02
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AMS-02 GCR + SEP proton Flux )
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Daily SEP fluxes measured by AMS-02 will be provided to
NASA Space Radiation group starting from 2016.
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SEP Spectra
SEP spectra measured by AMS-02 cover the highest energy

range of SEPs. AMS data combined with other instruments

at lower energy, will provide a baseline for the modeling of

SEP produ SEP Proton Flux 20120517
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Status and Next

s

i\

- Last refinements to the monthly proton analysis plus the
evaluation of the systematic errors are on going.

- We expect to have the monthly proton fluxes available and
ready to be delivered to the NASA Space Radiation group
starting from the Summer 2015 (internal cross check from
the AMS collaboration might cause some delay).

- Monthly Helium flux and SEP Proton fluxes will be studied and
provided to NASA in 2016, SEP Helium fluxes in 2017 and the
monthly Carbon fluxes in 2018.
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Conclusions

The Space Station is a unique platform for precision physics
research.

AMS-02 is measuring the cosmic ray fluxes with ~%
uncertainty and unprecedented accuracy.

The improvement in accuracy will provide new insights in
many different fields such as the study of the cosmic rays,
solar activity, space radiation and others.

In the next 5 years, the AMS UH group will provide to the
NASA Space Radiation group the monthly P-He-C fluxes and
the SEP fluxes measured by AMS-02 from 2011 till 2019.
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More science coming soon! Stay tuned!!!
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