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ND p/e separation capabilities >10

above 10 GeV/c, increasing with energy

Spatial Resolution
e = 2.8 ym bending view
e = 13.1 pm non-bending view

MDR from test beam data =1 TV

Calorimeter Performances:
e p/e* selection eff. ~ 90%
e p rejection factor ~ 10-
e e~ rejection factor > 104



PHYSICAL QUANTITIES
MEASURED BY PAMELA

1. DEDX

(scintillators, tracker, calo)
> Z of the particle

2. DEFLECTION = 1/Rigidity
= Impulse (4-6 planes)

3. Time of flight = 1/Beta
(12 betas)

4.Shower (No, Hadronic,
Electromagnetic)
- lepton/hadron

5. Number of neutrons

-> lepton/hadron
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5% to 10% precision




Systematic errors
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*Montecarlo efficency for

cuts

*Trigger efficiency
*Tracking efficiency
*Multiple Scattering
*Correction for energy loss

in det

*Back scattering...
*Systematics under close
investigation, currently
about 1-2% uncertainty on

abs flux.
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Selection of galactic component according to

geomagnetic cutoff

rig:14.9/L*2:abs(beta) {rig!=0. && abs(rig)<20 && beta!=100.}
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Galactic p and he

2006-2008

z — | | | | T 11 I | | | | 1T T I | | | | T 171 I -
6 10% — peuseseotestotesetattietttiitecene., TP xR
5 :
5 L o

Nm _..o “"A“‘Ald‘ll‘l‘l“llll‘l..l“A Akh g CaAad i3 i
E, ..‘o “‘/‘Al

™~ 3 —

L S -
X E L =
3 T & Vi omcy,p = 2-820 +- 0.003 (stat) +- 0.005 (syst) ]

B “‘ —e— P ]
: —— He
102 vl Y30- 1000GV, he =2.732 +- 0.005 (S1tat) PAMELA systematic error band —:
re +0.008 -0.003 (syst) PAMELA alignment error band _
B | | | | L1 11 | | | | | L1 11 | | | | | L1 11 | |
1 10 102 10°

R (GV)



Comparison with previous experiments
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Deviations from the power law: >230-240 GV

>
)
S
o
1
7]
»
£
&
%
x
=
i

Helium

| I T TTTTT I T TTTTI

| Ys0-2326v, p — 2.85 +- 0.015
Y>232GV;p =2.67 +- 0.03

| | IIIIIIII | [IIIIII|

Flux x R*" (m? s sr GV)"' GV*7

107 10°
R (GV)

| I T TTTTT I T TTTTI

; ’W‘“\.‘.Q% M

Ys0- 240GV, he — 2+77 - 0.01
- Y5240 Gvshe = 2-48 +-0.06 _

| | IIIIIIII | [IIIIII|

10 107 10°
R (GV)




Deviations from the power law: 30-240 GV

Helium
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Deviations from the power law 30-240 GV
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Fitting the proton / helium ratio

sy= -0.101+-0.002
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- Solar modulation
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Proton spectral indexes
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Helium spectral indexes
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Proton and helium comparison

LEAP Protons LEAP Helium
MASS2 Protons MASS2 Helium
IMAX Protons IMAX Helium
CAPRICE Protons ———— CAPRICE Helium
AMS Protons AMS Helium
BESS Protons - BESS Helium
CREAM Protons CREAM Helium
JACEE Protons —4%—— JACEE Helium
RUNJOB Protons RUNJOB Helium
PAMELA Protons PAMELA Helium
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PAMEL Electron Flux preliminary
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Comparison with other experiments
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Rome Monthly neutron monito
COSMIC rays variations(/o).

A At A AL A

- g AF A=, aun AT

— A i O Y

7 I_.'[l A r\"ll | "wf

| i ey e @ |
-4— l»g.vl'\" Ilm "i‘ \'I I| f v ‘|| i ,u'ﬁ \ .5_0"“"' l J\ f r

| Il"h{,,'l W y |[1 f I[ H » ' \ |‘qb " ||,|’ I1 |' Hf ‘-
-8— l'|| ]I | h | 1 1 , f [ h| Hbrli

, m J U J\ f !'| ‘]e H | |* | _ (ﬂ\’ \ w le)

ﬁl F r'

| L
42% ]h.ff” |"H(L']\

, H Caprice / Mass /TS93
16— O
‘O BESS
IIIIIIIIIII]IIIIIII|IIIIIIIIIIIIIIIIIIIIIIIIl|llllllll
1963 1976 1989 2002
year

Smoothed Sunspot Number
Monthly Averages




Sima s e e
ke - . —
fﬁ:ul ||-.&“‘-

JC " OdAL NACZTE MZLO LHCS AT

234 HIHIN W METRITE SZADHA . WEJHETIZ FIELC L -ET AT

HEZT ZOLAF MIHIN N

|
‘ I'ilt angle

Sunspot number

\4- N ;‘ ”M

N R . .| LT R . L ! L L 0
1970 1980 1990 2000 2010
Year




Comparison KET / Pamela / Soho
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Time evolution of Pamela
low energy proton flux
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Solar modulation: P and e

i | —— August 2006

—
o
t |
l H]
‘I
) !
III
‘ 1
|

[T TTTI

= S — | | —— September 2007

| —— November 2008

[T TTTI

]

protons / (cm? sr s GV)
3
IlJ'I

-
o
&
1
|

[ T TTII
1

—

S
H
|

[T TTTI

|

[T TTTI

L e A

H

K

106 NN R
Rididity (GV)



p /cm”2 s sr (GeV/n)
S

—
<
N

1073

10

Solar modulation:

P and He
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Solar modulation: P and e
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Fis =1.54 [3180.7 Ris -2.76

p/(cm? s sr GV)

Spectral index
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Charge dependent solar modulation of low energy positrons

*Charge dependent solar
modulation

*Separate gA>0 with gA<O0 solar
cycles

*Evident in the proton flux

*Observed in the antiproton
channel by BESS

*Full 3D solution of the Parker
equation — drift term depends on
sign of the charge

A<D

Pos itive particles

A>0

Pos itive particles
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Turquoise 0.3 G <B
Yellow 0.22G<B<0.23G

Blue 0.21G<B<0.22G
Green 0206G6<B<0.21 G
o M o Red 0.19G<B<0.20G

|Bwovens)

Black B<0.19 G

Galactic

T[TYT[TT T T T T TT T[T T T[TTT[THT[TET]T

ANENE N ST NN AR AR NN N

Integral Pamela flux
(E>35 MeV)
(PSB97 plot by SPENVIS

project, model by BIRA-IASB) 0.11+0.01 3.1+0.5

(2.3+£0.3) 102 2.6+£0.6
M. Casolino, INFN & University Roma Tor Vergata (GE=X)) 104 4.7+1.8



tlussi in (-6 -18 S | -50 -70 W)

dati pamela tra 560 e 540 km

——a—— dati selesnick 550 km con media semplice

-

AN g,

s wprsene ., B 6-18S-50-70 W
107 "FF. <Pamela 540-560
(M. Peroni’s thesis)

60

40

20

*Model (Selesnick ’

-20

40 i

-60

ANENE N ST NN AR AR NN N

-80

10-6 lll 1 1 l llllll 1 1 A Illlll

-
7]
o
=Y
o
o
a
o
o
(4]
o
-+
=
o
-
o
o

kinetic ener190y (GeV)
Integral Pamela flux

(E>35 MeV)

(PSB97 plot by SPENVIS
project, model by BIRA-IASB)

Selesnick, Looper, Mewaldt, Sp Weath 5, S04003, 2007

M. Casolino, INFN & University Roma Tor Vergata



P/{cm”2 sr GeV s)

Primary and Secondary spectra
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cutoff <= 0.600000024
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Subcutoff
(secondary albedo)
Particles

P, e-,et, P-

*Grigorov, Sov. Phys.
Dokl. 22, 305 1977
*NINA results:

10"

~
*ApJ Supp.132 365 el 1072

2001

*AMS results:
Phys. Lett. B 472
2000.215,
Phys. Lett. B 484
2000.10-22

*G. Esposito PhD

»+calculations

Lipari, Astrop. Ph. 14,
171, 2000

*Huang et al, Pys Rev. D
68, 053008 2003
*Sanuki et al, Phys Rev
D75 043005 2007
*Honda et al, Phys Rev
D75 043006 2007
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Neutron monitor (Vashenyuk) 03:20 UT

- IceTop 03:18 — 03:29 UT
------------ GOES 10 prot. 03:20 UT
GOES 11 prot. 03:20 UT
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particles / (cm? sr s (GeV/n))
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particles / (cm? sr s (GeV/n))
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LPI Balloon (Mirny, Antartica) 09:46 — 10:46 UT

------------ GOES 10 prot. 09:30 - 10:45 UT
GOES 11 prot. 09:30 - 10:45 UT
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red / black
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from 1.57069 to 5.70284 GV Fluxes (particles / (cm? sr s GV))
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from 5.70284 to 20.7058 GV Fluxes (particles / (cm” sr s GV))
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Pamela is operating successfully in space

*Expected three years of operations —
survived four!
*Mission prolonged 1 moye year

~“=eHope to measure in the 24 sglar cycle
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The permanent magnet

= 5 magnetic modules

= Permanent magnet (Nd-Fe-B alloy)
assembled in an aluminum mechanics

= Magnetic cavity sizes (132 x 162) mm? x 445
mm

=Field inside the cavity 0.48 T at the center

= Average field along the central axis of the
magnetic cavity : 0.43 T

Geometric Factor: 20.5 cm?sr
= Black IR absorbing painting
= Magnetic shields




The permanent magnet

=5 magnetic modules PAMELA field along the Z axis

= Permanent magnet (Nd-Fe-B alloy) L] meeron-osst
assembled in an aluminum mechanics L

= Magnetic cavity sizes (132 x 162) mm? x 445
mm

cassensitnay,
Laasanmanne saramsannns,,,

e
t

= Geometric Factor: 20.5 cm?sr
= Black IR absorbing painting
= Magnetic shields

Field (T)

o
S
T

magnetic cavity (436 mm)

MAGNETIC FIELD MEASUREMENTS e —é;'(:m'os‘o 65T 265" 50
= Gaussmeter (F.W. Bell) equipped with 3-axis

probe mounted on a motorized positioning device
(0.Imm precision)

= Measurement of the three components in 67367
points 5mm apart from each other I
0 “P“‘:‘:““““

= Field inside the cavity 0.48 T at the center —ff
= Average field along the central axis of the %
magnetic cavity : 0.43 T

= Good uniformity

= Measurement of external magnetic field -
magnetic momentum < 90 Am?

-BY (Tesla)

E. Vann e s R L gL eevevrereveresssseessssssesssssseseneness ICRC2005 = Pune (India)



The tracking system

6 detector planes composed by 3 “ladders”

*Mechanical assembly
= no material above/below the plane
(1 plane = 0.3% X,)
= carbon fibers stiffeners glued laterally
to the ladders

= Jadder : - 2 microstrip silicon sensors
-1 “hybrid” with front-end electronics

= silicon sensors (Hamamatsu):

= 300 mm, Double Sided - x & y view

= Double Metal - No Kapton Fanout

= AC Coupled - No external chips
= FE electronics: VA1 chip

= Low noise charge preamplifier -

= Operating point set for optimal
compromise:
= total FE dissipation: 37 W on 36864
channels
* Dynamic range up to 10 MIP

=DAQ: 12 DSPs
= data compression (>95%)
= on-line calibration (PED,SIG,BAD)

A Z

X side (junction)

70.00 mm

70.00 mm

2035 p+ strips
for each detector

Implantation
pitch:
25.5 um

]
Readout pitch:

51 um

1018
electrodes

hybrid

8 x 128 = 1024 channels

Y side (ohmic)

53.33 mm

70.00 mm

70.00 mm

1|4

L | 1024 n+ strips
tEEL for each detector

_E Implantation pitch:
67 um

(L~ | Readout pitch:
TLEEEL | 67 um

1024
electrodes

e

hybrid Y
L’X

8 x 128 = 1024 channels

12/12/2001




s, = (2.77 % 0.04) pm

0 10

plane 3, X side O ()

s, = (13.1£0.2) pm

-20 0 20 40
plane 3, Y side 3, (um)

40-100 GeV pions (CERN-SPS 2000)
beam-test of a small tracking-
system prototype

M. Casolino, INFN & University Roma Tor Vergata




44 Si detector views (22X and 22Y)
« 8x8 cm? detectors arranged in a
3x3 matrix

» 32 strips/detector, 2.4 mm pitch

» Strips of detectors in the same row
(column) are bonded together
(ladder) = 24 cm long strips

» Each ladder (32 channels) is read
out by 2 CR1.4P front-end chips
=> 6 front-end chips/view

* |n total:
* 396 silicon detectors
» 264 CR1.4P chips
- — . * 4224 channels
| ST BT TSRO0 W— j

i 'l ] T | T T T T | T T T T MP 23.77 = 0.16
B WS .

Area 1962 + 48.1
GSigma 2.913 + 0.339

1-MIP signal i
(SIN~9)

Number of entries

C 1 Il 1 L 1 L 1 1 1 1 1 | 1 1 1 1 | Il
o 30 40 50
From V. Bonvicini ADC channels




lepton/hadron discrimination
et energy measurement

22 W plates (2.6 mm / 0.74 X))
44 Si layers (X-Y), 380 um thick
Total depth: 16.3 X,/ 0.6 A,
4224 channels

Self-triggering mode option

(> 300 GeV; GF~600 cm? sr)
Mass: 110 kg

Power Consumption: 48 W

p.e* selection efficiency ~ 90%
p rejection factor ~ 10 3
e rejection factor > 10 4

Energy resolution ~5% @ 200
GeV

Adapted from V. Bonvicini




Neutron Detector

Lebedev Physical Institute Academy of Science, Russia

*36 *He containers (2
planes)

*9.5 cm polyethilene
moderator enveloped in
thin cadmium layer.

*60x55x15 cm?, 30 kg,
10 W

*(10% eff for E<1MeV
n)

*Triggered counts
*Background counting

M. Casolino, INFN & University Roma Tor Vergata




The Anticoincidence Systems

Anticoincidences
are mounted on the
sides, top and
interscintillator
are#. They are used
to rej é'fft{alse
triggers cfi‘m_ing
from the satellite

A (5.8 k]

[Bicron BC-445M) [3M Tedlar § Tyvek]



Critical Issue: an antiparticle
Can be faked if alignment of the
detector is wrongly considered

Incoherent misalignment
Correction with protons

2 steps: column alignment +
inter-column alignment

Coherent misalignment
Correction with electrons
(or electrons + positrons)
and comparison with
simulation

M. Casolino, INFN & University Roma Tor Vergata




D=1/R

Entries 4325619

Very sharp and
conservative cuts
Maximum lever
(top and bottom
planes of the
spectrometer must
be hit)

arm in magnet to
keep spillover
under control
Then release this
criterium

g

i e
004 -0,02 0 0482 004 006 008 0.1
deflection (GV™)

M. Casolino, INFN & University Roma Tor Vergata



Proton spillover background

MDR > 850 GV

| IIIIII|

I lIIIIIl

Protons (& spillo

Strong track requirements:
sstrict constraints on x? (~75% efficiency)
rejected tracks with low-resolution
clusters along the trajectory

- faulty strips (high noise)

- d-rays (high signal and multiplicity)

<
S~

=<

-~

-0.06 -U.
Antiprotons __deflection (GV™')




High-energy antiproton selection

deflection (GV™)




High-energy antiproton selection

deflection (GV™')




Why Ratios? | Molnar & Simon 2001 (0=550)
-3 P
10
Reduce A—
— 4 T b_%_n%; ....... B
systematic == RN eee L
T 1 Te,-.
Crror 1 0—4 F f I

All (most)
efficiencies
cancel out

Subsequently
absolute fluxes

107

10°

10”7

Antiproton-Proton Ratio

Bergstrom & Ullic 1999

[ TTTTI
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I TTTI
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T o004 H @

BESS 1995-97
BESS 2000
BESS 1999
BESS 1993
HEAT-pbar 2000
IMAX 1892
BESS-polar 2004
MASS 1991
CAPRICE 1894
CAPRICE 1898

1 10

102

M. Casolino, INFN & University Roma Tor Vergata

kinetic energy (GeV)



Antiproton ratio measured with Pamela:

Comparison with theoretical models

Released data
1-100 GeV

....... Bergstrom & Ullio 1999

Molnar & Simon 2001 {0=550)

IR Moskalenke 2002 (A<0, a=157)
Currently Uncertainties 1n

roughly 10 TB 10
of data

=
o
=
o
95}
o
=
o
-
o

propagation

As of March
08 L
Out of 8.8 TB 107 7

Uncertainties in
Galactic propagation

0107 p
+800 p"

111l I 1 | | | I . l | | | L1 1 11 l | | 1 | . I
10" 1 10 10°
kinetic energy (GeV)
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Antiproton ratio measured with Pamela:

Comparison with experimental data

....... Bergstrom & Ullio 1999

°Highest Molnar & Simon 2001 (0=550)
energy up to

now

*Coherent with 107
secondary

production

Uncertainties

------- Moskalenke 2002 (A<0, a=15%)

of Galactic . T4 ® BESS 1995.97
: 107 F=-------- A W BESS 2000
Propagation I - 4 BESS 1999
- ¥ BESS 1993
*Would favour _ O HEAT-pbar 2000
Moskalenko B o 0
2002 (except - ApJ 457, L 103 199 ¢ MASS 1991
. p > D99 9¢ CAPRICE [1894
highest energy 10 z_/f/ ¥ CAPRICE 1998
# PAMELA
|

lllll 1 | lllllll | 1 lllllll 1 [

10" 1 10 10°
kinetic energy (GeV)

M. Casolino, INFN & University Roma Tor Vergata arXiv-0810.4994v ] [astro—ph] 28 Oct 2008 PRI



Antiproton ratio
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e PAMELA (preliminary)
* PAMELA PRL 102 (2009)

L1l I 1 Ll 1) l
10 10
kinetic energy (GeV)

New points consistent with old ones.




Preliminary antiproton spectrum
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Preliminary antiproton spectrum
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Preliminary antiproton spectrum
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Preliminary antiproton spectrum
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Positrons results

Till August 30t about 20000 positrons from 200 MeV up
to 200 GeV have been analyzed

More than 15000 positrons over 1 GeV

Other eight months data to be analyzed
Selection criteria based on calorimeter

Tuned and tested with
— Montecarlo
— Test Beam
— In flight data
— Cross-checked with Neutron Detector

Background from normal
secondary production

Charge ratio (e*/e"+e7)

|
° CAPRCEJS
v AMS ‘
* CAPRICE94
& HEAT94+95
O Clem et al. 1996 . !
= TS93
A MASS89
~2| < Golden et al. 1987
¢ Muller & Tang 1987
m Daugherty 1975
® Fanselow 1969

M. Casolino, INFN & University Roma Tor Vergata
Energy (GeV)




Preshower Technique to reduce systematics of proton contamination:

Optimize electromagnetic/hadronic shower discrimination,
reduce systematics

Protons:
*Non Interacting

[nteracting

Electrons / Positrons

Interacting (e.m.)

M. Casolino, INFN & University Rom . . ..
Y Recipe: M. Boezio, E. Mocchiutti




Preshower Technique to reduce systematics of proton contamination:

1. Take straight track  in SmallTop = Select Protons
Take interacting protons in BigBottom
(known sample of hadronic shower. No leptons)

2. Define cuts (energy/topology) on 40 layers
Using “BigTop” for e.m. showers (electrons)
“BigBottom” for hadronic showers (protons)

e~ e.m. shower
3. Apply cuts to the positron sample

4. Apply cuts to electron sample to estimate efficiency

M. Casolino, INFN & University Roma Tor Vergata




Positron selection with calorimeter (1)
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Fraction of charge released along
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Positron selection with calorimeter (2)
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Positron selection with calorimeter (3)
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Positron selection (4)

Indipendent selection/check with ND

Fraction of charge released along the
calorimeter traci (left, hit, rightz)s Neutrons detected by ND

Number of events
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Top: proton and electron samples, identified with TRK only
(charge sign).

Rigidity: 10-15 GV Rigidity: 15-20 GV

%) %)
2 2
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c c
° °
@ @
N N
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E E
o ]
z 4

e
Tracker dEldx (mip)

Normalized number of events
Normalized number of events

0.9 1 11

Tracker dE/dx (mip)" Tracker dEldx (mip)

Bottom: proton and positron (+ residual p background) samples, identified with present CALO
requirements.
M. Casolino, INFN & University Roma Tor Vergata




Status of Positron - Electron ratio

HEATOO
AMS
v CAPRICE94
HEAT94+95
*x TS93

MASS89 =
Muller & Tang 1987

1
M. Casolino, INFN & University Roma Tor Vergatz




Pamela positron fraction

*July 2006 — February
2008 (~500 days)

* Collected triggers
~108

(€) / (o(e")+ o(e"))

e Identified ~ 150 103
electrons and ~ 9 103

positrons between 1.5

and 100 GeV (180
positrons above 20 GeV

Positron fraction o

Nature 458, 607-609 ( 2009)

M. Casolino, INFN & University Roma Tor Vergata

. Charge

dependent solar
modulation

® PAMELA

| |

IIIIII

increase over backgroun
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More positrons... data up to December 2008
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Q. Adriani et al, [2]
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Pamela positron fraction:

comparison with other data
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Various approach to background subtraction

July'06-December'08 (Beta pdf)

July'06-December'08 (Wavelets pdf)

July'06-December'08 (Kernel + Wavelets pdf)
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Secondary production "

collision

secondary
antiproton

Positron fraction e*/(e*+e-)

relativistic
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2. Example of DM solution: SUSY with internal bremsstrahlung and
large boost factors, or Winos with unusual propagation parameters can
give the right spectrum:

Bergstrim, By

Postson Flux Ao for Diferng Values of Energy Loss Aot (12

plus positron data (see later)

Energy [0a1]

P.Grajek, G.L. Kane, D. Phalen, A.
Pierce,and 5. Watson. arXiv.0812.4555

However, does not explain new electron
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EDSJO 2009
New SNRs
Pulsars Dark matter
mechanisms
Uncertainties
® Acceleration model ® Environmental
(polar cap, outer gap, ...) parameters at SNR |® Particle physics model
L " (production ® Particle physics
® |njection spectrum E-*? mechanism)
_ enhancement (Sommerfeld)
® Release into the ISM St (ol Eee
(when, how much?) ® Substructure enhancement
Y Y (halo model)
® Source locations, ages, ... e Cut-off energies
Tests
® Anisotropy of flux ® FSR & IC photons from
® Fluctuations in spectrum ® Antiproton fluxes salalesis i

e consistency checks (gamma, |® Secondary nuclei e Continuing positron rise

X-ray, ...) e (CMBR distortions




Positron origin

Where do and come from?

Mostly locally within 1 Kpc, due to the energy losses by
Synchrotron Radiation and Inverse Compton

They sample the neighborhood of the galaxy

Protons and antiptotons the whole galaxy

Typical lifetime

T:5-1O5yr<

signal

1TeV
E

fraction of the positron
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Astrophysical Origin

Pulsars

Must be young (T<105 yr) and ,I'W : T T T III T T T T T III T T T 1T II:
. v - Moskalenko and Strong, 1998 aiaiavaiaiaua: i
nfearb_y (<1 kpc). If not: too much +or Srimani. 2007 ]
diffusion, low energy, too low CA A>0 for PAMELA 0=450 MV /c -
ﬂux % i 4 %+ @ Clem and Evenson, 2007 7
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What if we consider and data?

DM with m, ~ 1TeV and pu™p~ dominant
annihilation channel

- ATIC-2
PPB-BETS08

PAMELA 08
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10*
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DM identification for the first time!?1?
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Positron fraction:

comparison with models
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Comparison with solar cycle — low energy

qA<0 measurements
(now or 22 years ago)

Solar modulation _, Lok,
eftects up to 10 GeV |

suonoag YMa |
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Comparison with solar cycle

qA>0 measurements
(most data 11 years ago)

| <t -
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PAMEIA data :#1 y
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Fermi seems to exclude Egret excess

107~ T T———T—TTTTT T T——TT—TTTT 107~ T Ty T T——T—T—TTTT
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Fig. 1: Left: Preliminary diffuse emission intensity averaged over all Galactic longitudes for latitude range 10° <
|b| < 20°. Data points: LAT. red dots: EGRET. blue crosses. Systematic uncertainties: LAT. red: EGRET. blue.
Right: Preliminary LAT data with model. source. and UIB components for same sky region. Model (lines): 7"-

decay. red; Bremsstrahlung, magenta: IC, green. Shaded/hatched regions: isotropic. grey/solid: source. blue/hatched:

total (model + UIB + source). black/hatched. POI’t@I’, Icre 2009




Fermi Haze
as IC counterpart of WMAP

2GeV<E<5GeV i 2 GeV < E <5 GeV residual (SFD)

Wmap haze in synchroton rad
Toward glactic center

90 0 - -180 180 90
5GCGeV <E<10GeV

hard synch (~v*%)

I -180

¢ (Ho template), and spinning
spectrum fits most of the

ApJ, 614:186-193, | ArXiv:0910.4583v]
2004 October 10




Electrons and positrons are fashionable

But there 1s disagreement on the e™+e” spectrum

BGO calorimeter,

Atic: Balloon but deep detector A7/C 7+2, 18.411,
in 4 XY, planes,

ATIC 4, 22.91],
in 5 XY planes,

Fermi: Large statistics (400 events 1n last bin) but shallow:
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E.°dN/dE, (m™?s™'sr™'GeV?)

All three ATIC flights

are consistent
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We vd 1¢

5 comp

- vary

- simulatin

—— ATIC (2008)

—=— Fermi (2009)

—— Model, no smear
— Model, AE/E = 12% (10)

—— Model, AE/E = 25% (16)
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Egberts, 2009 HESS electrons

» Cuts:

= Impact distance < 100 m f:;
> image size in each camera > M ! AE+15%
80 photo electrons N‘:
= Data set of 2004/2005 ) -
= .
Syst. uncertainty: 2 10° ".]
atmospheric variations + % [ 11®
model dependence of i ]

proton simulations (SIBYLL e {

vs. QGSJET-II) | o Ko [T
. | o HE.S.S. | ®

Spectral |ndex al H.E.S.S. - low-energy analysis

1 Systematic error

I:] Systematic error - low-energy analysis
--------- Broken power-law fit
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PAMELA electron flux

PAMELA Electron Flux | Preliminary
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