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TEN YEARS OF CR PHYSICS WITH PAMELA
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The satellite-borne PAMELA instrument is dedicated to the precise and high-statistics
study of CR �uxes on a four-decade energy range. PAMELA experiment is the last step of
the RussianÄItalian Mission (RIM) research program established in 1992 between several
Italian and Russian institutes with participation of Sweden and Germany. Designed as
a cosmic-ray observatory at 1 au, its extensive program was made possible thanks to
the outstanding performance of the instrument, low energy threshold, quasi-polar orbit,
and ten-year long observation. The physics program pays particular attention to the
study of particle and antiparticle �uxes and includes search for Dark Matter, primordial
antimatter, new matter in the Universe, study of cosmic-ray propagation, solar physics
and solar modulation, and terrestrial magnetosphere. Very important is the discovery of
the anomalous increase in the positron �ux at energies higher than 50 GeV (the so-called
©PAMELA anomalyª) and the abrupt spectral hardening of H and He, challenging the
current paradigm of cosmic-ray acceleration and propagation in the Galaxy.

Šμ¸³¨Î¥¸±¨°  ¶¶ · É PAMELA ¶·¥¤´ §´ Î¥´ ¤²Ö ¶·¥Í¨§¨μ´´μ£μ ¨§ÊÎ¥´¨Ö ¶μ-
Éμ±μ¢ ±μ¸³¨Î¥¸±¨Ì ²ÊÎ¥° ¸ ¡μ²ÓÏμ° ¸É É¨¸É¨±μ° ¢ ¤¨ ¶ §μ´¥ §´ Î¥´¨° Ô´¥·£¨¨,
¶μ±·Ò¢ ÕÐ¥³ Î¥ÉÒ·¥ ¶μ·Ö¤± . �±¸¶¥·¨³¥´É PAMELA Å ÔÉμ ¶μ¸²¥¤´¨° ÔÉ ¶ ¶·μ-
£· ³³Ò �ˆŒ (·μ¸¸¨°¸±μ-¨É ²ÓÖ´¸± Ö ³¨¸¸¨Ö), ±μÉμ·ÊÕ ´ Î ²¨ ¢ 1992 £. ´¥¸±μ²Ó±μ
¨É ²ÓÖ´¸±¨Ì ¨ ·μ¸¸¨°¸±¨Ì ¨´¸É¨ÉÊÉμ¢ ¶·¨ ÊÎ ¸É¨¨ ˜¢¥Í¨¨ ¨ ƒ¥·³ ´¨¨. �¡Ï¨·´ÊÕ
¶·μ£· ³³Ê ±μ¸³¨Î¥¸±μ° μ¡¸¥·¢ Éμ·¨¨, ´ Ìμ¤ÖÐ¥°¸Ö ´  · ¸¸ÉμÖ´¨¨ 1  ¸É·μ´μ³¨Î¥-
¸±μ° ¥¤¨´¨ÍÒ, Ê¤ ²μ¸Ó ¢Ò¶μ²´¨ÉÓ ¡² £μ¤ ·Ö ¢Ò¤ ÕÐ¨³¸Ö Ì · ±É¥·¨¸É¨± ³ ¶·¨¡μ· ,
´¨§±μ³Ê Ô´¥·£¥É¨Î¥¸±μ³Ê ¶μ·μ£Ê, ¢Ò¸μ±μÏ¨·μÉ´μ° μ·¡¨É¥ ¨ 10-²¥É´¥° ¶·μ¤μ²¦¨-
É¥²Ó´μ¸É¨ ´ ¡²Õ¤¥´¨°. ”¨§¨Î¥¸± Ö ¶·μ£· ³³  ¢ μ¸´μ¢´μ³ ¸μ¸·¥¤μÉμÎ¥´  ´  ¨§ÊÎ¥´¨¨
¶μÉμ±μ¢ Î ¸É¨Í ¨  ´É¨Î ¸É¨Í ¨ ¢±²ÕÎ ¥É ¶μ¨¸± É¥³´μ° ³ É¥·¨¨, ¶¥·¢¨Î´μ°  ´É¨³ -
É¥·¨¨, ´μ¢μ£μ ¢¥Ð¥¸É¢  ¢μ ‚¸¥²¥´´μ°, ¨§ÊÎ¥´¨¥ · ¸¶·μ¸É· ´¥´¨Ö ±μ¸³¨Î¥¸±¨Ì ²ÊÎ¥°,
Ë¨§¨±Ê ‘μ²´Í  ¨ ¸μ²´¥Î´ÊÕ ³μ¤Ê²ÖÍ¨Õ, ³ £´¨Éμ¸Ë¥·Ê ‡¥³²¨. �Î¥´Ó ¢ ¦´μ μÉ±·Ò-
É¨¥  ´μ³ ²Ó´μ£μ Ê¢¥²¨Î¥´¨Ö μÉ´μÏ¥´¨Ö ¶μÉμ±  ¶μ§¨É·μ´μ¢ ± ¶μÉμ±Ê Ô²¥±É·μ´μ¢ ¶·¨
Ô´¥·£¨¨ ¡μ²¥¥ 50 ƒÔ‚ (·¥§Ê²ÓÉ É ¨§¢¥¸É¥´ ± ± ® ´μ³ ²Ó´Ò° ÔËË¥±É PAMELA¯) ¨
·¥§±μ¥ Ê¦¥¸ÉμÎ¥´¨¥ ¸¶¥±É·μ¢ H ¨ He, ÎÉμ ¶·μÉ¨¢μ·¥Î¨É ¸μ¢·¥³¥´´Ò³ ¶·¥¤¸É ¢²¥´¨Ö³
μ¡ Ê¸±μ·¥´¨¨ ¨ · ¸¶·μ¸É· ´¥´¨¨ ±μ¸³¨Î¥¸±¨Ì ²ÊÎ¥° ¢ ƒ ² ±É¨±¥.
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