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ON THE POSSIBILITY TO STUDY ANTIPROTON
PRODUCTION AT THE SPD DETECTOR

AT THE NICA COLLIDER FOR DARK MATTER SEARCH
IN ASTROPHYSICAL EXPERIMENTS
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a Joint Institute for Nuclear Research, Dubna
b Cairo University, Giza, Egypt

Dark matter is an important component of the Standard Model of Cosmology but its nature is still
unknown. One of the most common explanations is that dark matter consists of Weakly Interacting
Massive Particles (WIMPs), supposed to be cold thermal relics of the Big Bang and to build up the
galactic dark halos. Indirect search for dark matter could be performed via the study of an anomalous
antiproton component in cosmic rays originating from possible annihilation of dark matter pairs in
the galactic halo, on top of the standard astrophysical production. The measurements performed by
the AMS-02 and PAMELA spectrometers have shown that limited knowledge of antiproton-production
cross sections in pp, pD, pHe and HeHe collisions is one of the main uncertainties of background
subtraction. The planned SPD experiment at the NICA collider could provide a precision measurement
of antiproton yield in wide kinematic range in pp and pD collisions at the energy scale from the threshold
to

√
s = 26 GeV/c.

’¥³´ Ö ³ É¥·¨Ö Ö¢²Ö¥É¸Ö ¢ ¦´Ò³ ±μ³¶μ´¥´Éμ³ ‘É ´¤ ·É´μ° ±μ¸³μ²μ£¨Î¥¸±μ° ³μ¤¥²¨, ÌμÉÖ ¥¥
¶·¨·μ¤  ¶μ-¶·¥¦´¥³Ê ´¥¨§¢¥¸É´ . �¤´μ ¨§ ´ ¨¡μ²¥¥ ¶μ¶Ê²Ö·´ÒÌ μ¡ÑÖ¸´¥´¨° § ±²ÕÎ ¥É¸Ö ¢ Éμ³,
ÎÉμ É¥³´ Ö ³ É¥·¨Ö ¸μ¸Éμ¨É ¨§ ¸² ¡μ ¢§ ¨³μ¤¥°¸É¢ÊÕÐ¨Ì ³ ¸¸¨¢´ÒÌ Î ¸É¨Í (WIMP), μ¸É ¢Ï¨Ì¸Ö
¸μ ¢·¥³¥´ 	μ²ÓÏμ£μ ¢§·Ò¢ , ¨³¥ÕÐ¨Ì ´¨§±ÊÕ É¥³¶¥· ÉÊ·Ê ¨ μ¡· §ÊÕÐ¨Ì É¥³´Ò¥ £ ²μ £ ² ±É¨±.
Šμ¸¢¥´´Ò³ μ¡· §μ³ É¥³´ Ö ³ É¥·¨Ö ³μ¦¥É ¡ÒÉÓ μ¡´ ·Ê¦¥´  Î¥·¥§ ¨§ÊÎ¥´¨¥ ¸¶¥±É·   ´μ³ ²Ó´μ°
 ´É¨¶·μÉμ´´μ° ±μ³¶μ´¥´ÉÒ ±μ¸³¨Î¥¸±¨Ì ²ÊÎ¥°, ¶·μ¨¸Ìμ¤ÖÐ¥° μÉ ¢μ§³μ¦´μ°  ´´¨£¨²ÖÍ¨¨ Î ¸É¨Í
¨  ´É¨Î ¸É¨Í É¥³´μ° ³ É¥·¨¨ ¢ £ ² ±É¨Î¥¸±¨Ì £ ²μ ´  Ëμ´¥ ¸É ´¤ ·É´ÒÌ ³¥Ì ´¨§³μ¢ ·μ¦¤¥´¨Ö
 ´É¨¶·μÉμ´μ¢. ˆ§³¥·¥´¨Ö, ¶·μ¢¥¤¥´´Ò¥ ´  ¸¶¥±É·μ³¥É· Ì AMS-02 ¨ PAMELA, ¶μ± § ²¨, ÎÉμ μ£· -
´¨Î¥´´Ò¥ ¤ ´´Ò¥ μ ¸¥Î¥´¨ÖÌ ¢ÒÌμ¤   ´É¨¶·μÉμ´μ¢ ¢ pp-, pD-, pHe- ¨ HeHe-¸Éμ²±´μ¢¥´¨ÖÌ ¤ ÕÉ
μ¤¨´ ¨§ μ¸´μ¢´ÒÌ ¢±² ¤μ¢ ¢ ´¥μ¶·¥¤¥²¥´´μ¸ÉÓ ¢ÒÎ¨É ´¨Ö Ëμ´ . �±¸¶¥·¨³¥´É SPD, ¶² ´¨·Ê¥³Ò°
´  ±μ²² °¤¥·¥ NICA, ³μ¦¥É μ¸ÊÐ¥¸É¢¨ÉÓ ¶·¥Í¨§¨μ´´μ¥ ¨§³¥·¥´¨¥ ¢ÒÌμ¤   ´É¨¶·μÉμ´μ¢ ¢ pp- ¨
pD-¸Éμ²±´μ¢¥´¨ÖÌ ¶·¨ Ô´¥·£¨ÖÌ μÉ ¶μ·μ£  ¤μ

√
s = 26 ƒÔ‚/c.

PACS: 13.85.Ni; 13.85.Tp; 14.80.-j
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