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• Search for antimatter

• Study of origin of dark matter
• Study of cosmic-ray generation and propagation

• Study solar physics and solar modulation

• Study terrestrial magnetosphere

• Study of electron spectrum (local sources?)

PA M E L A  s c i e n c e



Geometrical factor 21.5 cm2sr;
Space resolution of bending 
view 3 µm;
Magnetic field 0.43 Tl;
MDR ~1 TV;
Time resolution (TOF) ~200 ps;
Thickness of calorimeter (W) 50 
g/cm2=16X0;
Electrical consumption 355 W;
Size 90 x 90 x 125 cm;
Mass 470 kg;

M a g n e t i c  s p e c t r o m e t e r

“ PAMELA ”

P.Picozza, A.Galper, G. Castellini et al. // astroparticle 

physics 2007, V.102, P.051101
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Flight data: 0.763 GeV/c 
Antiproton annihilation

31st ICRC, Łódź, July 7-15, 2009

The sample of event



Flight data: 93 GeV
Positron 

The sample of event

31st ICRC, Łódź, July 7-15, 2009



• Search for antimatter

• Study of origin of dark matter

• Study of cosmic-ray generation and propagation

• Study solar physics and solar modulation

• Study terrestrial magnetosphere

• Study of electron spectrum (local sources?)
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very light
(m ≤ eV)

axion

very heavy
(m ≥ 100 GeV) 

WIMP

Candidates
(dark 

matter)

Model of Super 
Symmetry

The lightest stable 
particle (LSP) –
neutralino (χ)

Model of Extra 
Dimensions

The lightest stable 
particle (LKP) –

Kaluza-Klein particle 
(B1)

Study of origin of dark matter



Study of origin of dark matter

B1 + B1 → e+ + e –, μ+ + μ –, τ+ + τ – ... 
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Status of Direct Searches

Detect WIMP interactions with matter is via their elastic
scattering of the detector nucleus.

Status of Indirect Searches

Detect WIMP annihilation process:

Detect WIMP decays

Bkk → l+l-; Z0Z0; W+W-

χ → l+l-ν; Z0 ν; W± l±



MDR cut included

S t u d y  o f  o r i g i n  o f

d a r k  m a t t e r

18



Secondary 
production
Moskalenko-Strong
(1998) 

PAMELA collaboration 

Nature 2009, V.458, P.607

S t u d y  o f  o r i g i n  o f

d a r k  m a t t e r



J e r e my  M a r d o n

a r X i v : 0 9 0 5 . 3 7 4 9 v 2

Mass ~ 1 TeV
Lifetime ~ 1026 s

S t u d y  o f  o r i g i n  o f

d a r k  m a t t e r



1. PAMELA obtained an increase of  galactic positron/electron flux ratio  

for energy range from 10 GeV up to 150 GeV. This contradicts to 

mechanisms of secondary electron and positron production.  

2. In the same time measured values of antiproton/proton flux ratio  is in 

agreement with model of secondary production.

3. These experimental facts can be explained by:

- generation of electron-positron pairs in the supernovas and pulsars;

- annihilation and/or decay of hypothetic dark matter particles 

(WIMPs, Kaluza-Klein bosons).

In the last case it is the most important because it would be 

the first positive indirect observation of dark matter particles.

M a i n  r e s u l t s



To p  t e n  p h y s i c s  s t o r i e s  

o f  t h e  y e a r 2 0 0 8

• COSMIC RAYS
Another mystery pertains to the findings of two detectors held aloft-one by a 
balloon and one on a satellite-looking for oddities in the number of antiparticles 
arriving with regular particles among cosmic rays reaching Earth. They see an 
excess of such particles which some interpret as evidence for “dark matter,” a 
class of very-weakly-interacting particles not seen before. Scientists associated 
with the balloon-borne ATIC detector (Nature, 20 Nov) and the satellite 
PAMELA (http://arxiv.org/abs/0810.4995)

INSIDE SCIENCE RESEARCH --- PHYSICS NEWS UPDATE The American Institute of Physics 
Bulleting of Research News Number 879 #1, December 22, 2008 www.aip.org/pnu by Phil 
Schewe • SUPERCONDUCTORS

• LARGE HADRON COLLIDER
• PLANETS
• QUARKS
• FARTHEST SEEABLE THING
• ULTRACOLD MOLECULES
• DIAMOND DETECTORS

• LIGHT PASSES THROUGH OPAQUE MATTER
• MACROSCOPIC FEEDBACK COOLING



G a m m a - 4 0 0  s c i e n t i f i c  

o b j e c t i v e s

• Study of a nature of acceleration processes in active 

astrophysical objects responsible for origin of high-

energy gamma-ray emission

(from 0.05 GeV up to 3 TeV).

• Research of a nature and properties of hypothetical 

dark matter particles by their annihilation and decay 

processes to gamma rays and electron-positron pairs.
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GAMMA-400 telescope on spacecraft “Navigator”

G a m m a - 4 0 0  p r o j e c t



GAMMA-400 flight on spacecraft “Navigator”

500 km

300 000 km

2016 year
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