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•  He/He upper limit in wide energy range!
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Tracker!
resolution!
10 "m!

Ecal resolution ~3%!
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MCC Houston 
ISS Flight Control	
 

MSFC POIC, Huntsville, AL 

AMS GSC Center 

JSC, Houston 
Backup 
Center	
 

CERN, Geneva 
AMS Control 

Center 

CSIST, Taiwan 
AMS Asia  

Center	
 

Internet!

Internet!

TDRS Satellites!
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          Stability of Tracker layers!
•  Temperature of inner layers (2-8)#

are kept stable!
•  Outer layers (1,9) are #

aligned with ISS data!

30 

13100 13200 13300 13400 13500

C)
  

°
Te

m
pe

ra
tu

re
 (

-5
0
5

10
15
20
25 (a) AMS Support structure

Inner Tracker plane

13100 13200 13300 13400 13500

m
)

µ
Re

si
du

al
 in

 Y
 (

-50

0

50

100 (b)  Layer 1

m)µResidual in Y (
-20 -10 0 10 20

En
tri

es

0

200

400

600 mµ= 3.0 m

M
ay Ju
n

Ju
l

Au
g

Se
p

O
ct

No
v

De
c

Ja
n

Fe
b

M
ar

Ap
r

M
ay Ju
n

Ju
l

Au
g

Se
p

O
ct

No
v

De
c

m
)

µ
Re

si
du

al
 in

 Y
 (

-50

0

50

100 (c)  Layer 9

2011 2012

m)µResidual in Y (
-20 -10 0 10 20

En
tri

es

0
100
200
300
400
500 mµ= 3.8 m

13100 13200 13300 13400 13500

C)
  

°
Te

m
pe

ra
tu

re
 (

-5
0
5

10
15
20
25 (a) AMS Support structure

Inner Tracker plane

13100 13200 13300 13400 13500

m
)

µ
Re

si
du

al
 in

 Y
 (

-50

0

50

100 (b)  Layer 1

m)µResidual in Y (
-20 -10 0 10 20

En
tri

es

0

200

400

600 mµ= 3.0 m

M
ay Ju
n

Ju
l

Au
g

Se
p

O
ct

No
v

De
c

Ja
n

Fe
b

M
ar

Ap
r

M
ay Ju
n

Ju
l

Au
g

Se
p

O
ct

No
v

De
c

m
)

µ
Re

si
du

al
 in

 Y
 (

-50

0

50

100 (c)  Layer 9

2011 2012

m)µResidual in Y (
-20 -10 0 10 20

En
tri

es

0
100
200
300
400
500 mµ= 3.8 m

13100 13200 13300 13400 13500

C)
  

°
Te

m
pe

ra
tu

re
 (

-5
0
5

10
15
20
25 (a) AMS Support structure

Inner Tracker plane

13100 13200 13300 13400 13500

m
)

µ
Re

si
du

al
 in

 Y
 (

-50

0

50

100 (b)  Layer 1

m)µResidual in Y (
-20 -10 0 10 20

En
tri

es

0

200

400

600 mµ= 3.0 m

M
ay Ju
n

Ju
l

Au
g

Se
p

O
ct

No
v

De
c

Ja
n

Fe
b

M
ar

Ap
r

M
ay Ju
n

Ju
l

Au
g

Se
p

O
ct

No
v

De
c

m
)

µ
Re

si
du

al
 in

 Y
 (

-50

0

50

100 (c)  Layer 9

2011 2012

m)µResidual in Y (
-20 -10 0 10 20

En
tri

es

0
100
200
300
400
500 mµ= 3.8 m



For more details...!
•  高エネルギーニュース４月号、研究紹介!
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First results of AMS!
Positron fraction in 0.5~350 GeV!
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First results of AMS!
Positron fraction in 0.5~350 GeV!
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First results!
•  ISS data for 18 months (May/2011~Dec./2012) #

have been analysized by independent groups!
•  6.4 ✕ 106 e- and 4 ✕ 105 e+ identified among #

2.5 ✕ 1010 cosmic ray events triggerd AMS!
•  The largest number of energetic antiparticles 

directly measured in space!
•  Positron fraction, e+/(e++e-) is #

precisely measured in 0.5 ~ 350 GeV!
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PAMELA!

•  I!

35 

P. Picozza SpacePart 2012!



Indirect search for Dark Matter!
•  I!
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AMS-02 
expected 

e+ Energy (GeV) 
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 /(
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Astrophysical origin : e.g. pulsars!

37 

H. Yüksak et al., arXiv:0810.2784v2 
Contributions of e- & e+ from Geminga 
assuming different distance, age and 
energetic of the pulsar  

A NEUTRON STAR WITH A 
STRONG MAGNETIC FIELD: 
FAST ROTATING  PULSAR 



Positron excess - issues!
•  Make sure proton backgrounds (104~105) #

rejection is under control!
•  The positron fraction continuously increases ? #

or drops suddenly or slowly ?!
•  Any structures in the spectrum ?!
•  Any preferred direction of positrons ?#

or isotropic ? !
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Positron identification!

40 

Proton rejection with!
TRD at 90% efficiency!

Proton rejection with!
Ecal and Tracker#
           at 90% efficiency!

Positive ISS data in 83-100 GeV!



Systematic errors!
•  Acceptance asymmetry (E < a few GeV)#

due to small known tracker asymmetry!
•  Selection dependence on the cut values!
•  Migration bin-to-bin due to finite resolution!
•  Reference spectrum due to the statistics #

of pure proton and electron sample!
•  Charge confusion due to large angle scattering #

and production of secondary tracks, #
both of which are well reproduced by simulation!
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Selection dependence!

42 

ISS data in 83-100 GeV!



Data table (highest points)!

•  ~1,100 e+ identified above 100 GeV!
•  Syst. errors are always smaller than stat. errors, 

both of which are kept within ~10 % level!
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Positron fraction!
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e± energy [GeV] 
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A new phenomena has occurred 
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An example: Minimal model!
•  Positron fraction =#

where !"e+ = Ce+ E–ϒe+ + Cs E–ϒs e–E/Es 

     "e-  = Ce- E–ϒe-  + Cs E–ϒs e–E/Es  

46 

      "e+!

 "e+ + "e-!

e+ diffuse!

e- diffuse#
 (and primary)!

common source!

common source!



Fit with minimal model!
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"

e+
!

 "
e+

 +
 "

e-
!

"e+ = Ce+ E–ϒe+ + Cs E–ϒs e–E/Es 

"e-  = Ce- E–ϒe-  + Cs E–ϒs e–E/Es  

ϒe- – ϒe+ = – 0.63 ± 0.03   Diffuse e+ is less energetic than e-!
ϒe- – ϒs   =    0.66 ± 0.05   Source is more energetic than diffuse e-!

χ2/d.f. = 28.5/57 



Fit with minimal model!
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"

e+
!

 "
e+

 +
 "

e-
!

"e+ = Ce+ E–ϒe+ + Cs E–ϒs e–E/Es 

"e-  = Ce- E–ϒe-  + Cs E–ϒs e–E/Es  

Ce+ / Ce- =  0.091   ± 0.001 
Cs   / Ce- =  0.0078 ± 0.0012 
1/Es       =  0.0013 ± 0.0007 GeV-1   (Cutoff energy 760       GeV) +1000!

– 280 

χ2/d.f. = 28.5/57 



Anisotropy study!
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Positron fraction - conclusions!
The first 6.8 million primary e+ and e- events show :!
•  Decrease below ~10 GeV!
•  Steady increase in 10~ 250 GeV with its slope 

decreasing by an order of magnitude!
•  No fine structure is observed#

 consistent with sum of diffuse spectrum and #
 a single common power law source!

•  Positron to electron ratio is consistent with 
isotropy: # < 0.036 at the 95 % C.L. !
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Positron fraction - conclusions!
•  These observations show the existence of #

new physical phenomena, whether #
from Dark Matter or astrophysical origin !

•  The determination of the behavior #
in 250~350 GeV and beyond requires #
more statistics!

•  AMS will be on ISS for 20 years#
the data to ~1 TeV will be presented#
when sufficient data are collected !
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Photon event - ISS data!
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B/C ratio upto 1 TeV!

Precise measurement provides information on #
Cosmic Ray Interactions and Propagation!
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ZTRK_L1=5.2 

ZTRD=5.2 

ZTOF_UP=5.5 

ZTOF_LOW=5.4 
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Exposures for positrons !
AMS-PM!
L2-8 + L9!

  950 cm2sr, MDR 0.8 TV!
L2-8 + L1 + L9 (Max Span)!

  300 cm2sr, MDR 2.1 TV!

AMS-SC!
L1-8 + Ecal!

  950 cm2sr, MDR 2.2 TV!

L1	



L2-8	



L9	
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