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PAMELA MISSION 
 
Space-borne experiment for the precise measure of the 
matter and antimatter component in cosmic rays. 
 
Launched on 15th June 2006. More than 10 years in flight! 
 
Assembled and tested in Tor Vergata clean rooms. 
[Prof. Picozza & R. Sparvoli group] 
 

SCIENTIFIC INTERESTS (MAIN) 
 
l  Cosmic ray physics  

l  Indirect dark matter search 
  
l  Antimatter-matter detection   

l  Heliospheric and solar physics 
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ANTIMATTER MEASUREMENTS 
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Interpretations: 
l  Dark matter annihilation/decay (>1500 papers) 
l  Astrophysical origin (~200 papers):  

l  SNR shocks    
l  Pulsars & pulsar wind nebulae  
l  Inhomogeneity of CR sources  
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LOW ENERGY CR PARTICLES  
(2006-2009) data 
 
 





GALACTIC COSMIC RAY SOLAR MODULATION 
  
 

l  The solar activity cycle affects low energy cosmic rays. 
l  Anticorrelation of Crs 
l  Charge sign dependent effects due to drift effects in the heliospheric 

magnetic field  

l  Observations:  
l  Time dependence in low energy charged particles fluxes  
l  e+/e- varying with time, according to solar activity evolution 
l  For the same reason, galactic proton and electron fluxes evolve 

differently at the same rigidity  
l  Positron fraction results not in tension  

Drift pattern  
positive particles 
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Di Felice V. et al., 
ApJ 834:1, 2017  
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Selected papers 
Martucci M. et al., ApJL 854 (2018) L2 
Di Felice V. et al., ApJ 834:1 (2017)  
Adriani O. et al, PRL 116 (2016) 241105 
Adriani O. et al, ApJ 810 (2015) 142 
Potgieter M. S. et al., Solar Phys. 289 (2014) 391  
Adriani O. et al., ApJ 765 (2013) 91 
 
Collaborations: 
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NASA Goddard   
Mephi Moscow … Premio INFN Bruno 

Rossi 2010  
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Uncertainties in heliospheric propagation 
Geometry and physical boundaries of the 
Heliosphere 
Solar activity parameters (time-varying) 
Input Local Interstellar Spectrum (LIS) 
 
Webber W. R. and F. B. McDonald, Geoph. Res. Lett., 40, 2013 
Stone E. C. et al., Science, 341 (6142), 2013 
Cummings A. C. et al., The Astrophysical Journal, 831:18, 2016 

V1 in the 
interstellar 
space! V2 almost there 

as well.... 



Precise measurements of the time-dependent GCRs spectra are important for: 
 
● Understanding the propagation of GCRs in the heliosphere, and contribution from the various modulation mechanisms 
● Refining models, reduce uncertainties on free parameters 
● Constraining uncertainties on secondary CR prediction at low energy 
● Useful in low energy dark matter indirect detection improving the evaluation of the secondary background.  

MOTIVATION 



MOST RECENT ACTIVITY 



 
 
 
 
 
 
 
 
-  Many on-going analysis by instruments in 

space:  
-  Precise antimatter-matter measurements in cosmic 

rays.  
-  Indirect dark matter searches. 
-  Cosmic ray physics  
-  Connections with solar physics and space weather  
-   Related to projects as Limadou, GAPS, LIDAL…  
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L.Basara,34 S.Başe�gmez-duPree,17 R.Battiston,34, 35, a U.Becker,10 M.Behlmann,10

B.Beischer,1 J. Berdugo,26 B.Bertucci,31, 32 V.Bindi,19 W.deBoer,22 K.Bollweg,20

B.Borgia,36, 37 M.J.Boschini,28 M.Bourquin,15 E.F.Bueno,38 J. Burger,10 W.J.Burger,34

X.D.Cai,10 M.Capell,10 S.Caro↵,3 J.Casaus,26 G.Castellini,13 F.Cervelli,33 Y.H.Chang,43

G.M.Chen,6 H.S.Chen,6, 7 Y.Chen,15 L.Cheng,39 H.Y.Chou,43 V.Choutko,10 C.H.Chung,1

C.Clark,10, 20 G.Coignet,3 C.Consolandi,19 A.Contin,8, 9 C.Corti,19 M.Crispoltoni,31, 32

Z.Cui,39 K.Dadzie,10 Y.M.Dai,5 A.Datta,19 C.Delgado,26 S.Della Torre,28
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