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ˆ´¸É¨ÉÊÉ É¥μ·¥É¨Î¥¸±μ° ¨ Ô±¸¶¥·¨³¥´É ²Ó´μ° Ë¨§¨±¨ ¨³. �. ˆ.�²¨Ì ´μ¢ 
� Í¨μ´ ²Ó´μ£μ ¨¸¸²¥¤μ¢ É¥²Ó¸±μ£μ Í¥´É·  ®ŠÊ·Î Éμ¢¸±¨° ¨´¸É¨ÉÊÉ¯, Œμ¸±¢ 

�·¥¤²μ¦¥´  ¨ · ¸¸Î¨É ´  ´μ¢ Ö ¸É·Ê±ÉÊ·  ±μ²² °¤¥·  NICA ¸ ¸¨³³¥É·¨Î´Ò³ · §³¥Ð¥´¨¥³
É·¨¶²¥Éμ¢ ¢ ÉμÎ± Ì ¢¸É·¥Î¨ ¨ ¸¤¢¨´ÊÉμ° · ¡μÎ¥° ÉμÎ±μ° (Qx,y ∼ 9,1). ‚ ÔÉμ° ¸É·Ê±ÉÊ·¥ ¢μ§-
´¨± ÕÉ ¤¢  ±μ²ÓÍ  (±μ²ÓÍμ � ¨ ±μ²ÓÍμ B) ¸ ¸Ê¶¥·¶¥·¨μ¤¨Î´μ¸ÉÓÕ 2 ¨ μÉ²¨Î ÕÐ¥°¸Ö ¤·Ê£ μÉ
¤·Ê£  μ¶É¨±μ°. �μ± § ´μ, ÎÉμ ´μ¢ Ö ¸É·Ê±ÉÊ·  ¶μ§¢μ²Ö¥É ¶·¨ ¸μÌ· ´¥´¨¨ ´μ³¨´ ²Ó´μ£μ §´ Î¥´¨Ö
β-ËÊ´±Í¨¨ ¢ ³¥¸É¥ ¢¸É·¥Î¨ (βx,y = 0,35 ³) ¸ ÊÎ¥Éμ³ ¢¸¥Ì ¢μ§³ÊÐ ÕÐ¨Ì Ë ±Éμ·μ¢ ¶μ²ÊÎ¨ÉÓ ¢
μ¡μ¨Ì ±μ²ÓÍ Ì DA ∼ 75 ³³ ·³· ¤, ÎÉμ §´ Î¨É¥²Ó´μ ¶·¥¢ÒÏ ¥É  ±¸¥¶É ´¸ ± ³¥·Ò ±μ²² °¤¥· 
(ACC = 40 ³³ · ³· ¤).

We suggested and calculated a new lattice of NICA collider with symmetrical location of focusing
triplets in interaction points and shifted working point (Qx,y ∼ 9.1). In this lattice two rings (ring A and
ring B) with superperiodicity 2 and different optics appear. It is shown that the new lattice permitrs us,
with account of all perturbing factors for nominal of β function in the interaction point (βx,y = 0.35 m),
to reach DA ∼ 75 mm ·mrad, which is signiˇcantly more than the chamber (ACC = 40 mm ·mrad).

PACS: 29.20.db; 29.27.Bd
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�´ ²¨§ ¤¨´ ³¨±¨ Î ¸É¨Í ¢ ±μ²² °¤¥·¥ NICA ¶μ± § ², ÎÉμ ´¥²¨´¥°´Ò¥ ±· ¥¢Ò¥ ¶μ²Ö
±¢ ¤·Ê¶μ²Ó´ÒÌ ²¨´§ ¨ ¶μ¢μ·μÉ´ÒÌ ³ £´¨Éμ¢ ¶·¨¢μ¤ÖÉ ± ¸ÊÐ¥¸É¢¥´´Ò³ ¢μ§³ÊÐ¥´¨Ö³ ¤¢¨-
¦¥´¨Ö Î ¸É¨Í ¨, ± ± ¸²¥¤¸É¢¨¥, ± ´¥¤μ¶Ê¸É¨³μ³Ê Ê³¥´ÓÏ¥´¨Õ ¤¨´ ³¨Î¥¸±μ°  ¶¥·ÉÊ·Ò.
„¨´ ³¨Î¥¸± Ö  ¶¥·ÉÊ·  (DA), μ¶·¥¤¥²Ö¥³ Ö Éμ²Ó±μ ´¥²¨´¥°´Ò³¨ ±· ¥¢Ò³¨ ¶μ²Ö³¨ ±¢ -
¤·Ê¶μ²Ó´ÒÌ ²¨´§ ¨ ¶μ¢μ·μÉ´ÒÌ ³ £´¨Éμ¢, ¸μ¸É ¢²Ö¥É DA < 20 ³³ ·³· ¤, ¢ Éμ ¢·¥³Ö
± ± ´μ³¨´ ²Ó´Ò°  ±¸¥¶É ´¸ (ACC) ± ³¥·Ò ³ Ï¨´Ò ACC = 40 ³³ ·³· ¤ [1]. �É³¥É¨³,
ÎÉμ μ¸´μ¢´ÊÕ ·μ²Ó ¨³¥ÕÉ ±· ¥¢Ò¥ ¶μ²Ö ±¢ ¤·Ê¶μ²Ó´ÒÌ ²¨´§, ±μÉμ·Ò¥ ¶·¨¢μ¤ÖÉ ± ¤¢Ê³
ÔËË¥±É ³:

Å ¢μ§´¨±´μ¢¥´¨Õ § ¢¨¸¨³μ¸É¨ Î ¸ÉμÉÒ ¡¥É É·μ´´ÒÌ ±μ²¥¡ ´¨° μÉ  ³¶²¨ÉÊ¤Ò [2];
Å ¶μÖ¢²¥´¨Õ ¸É·Ê±ÉÊ·´ÒÌ ·¥§μ´ ´¸μ¢ ¡¥É É·μ´´ÒÌ ±μ²¥¡ ´¨° [3], Ê¸²μ¢¨¥ ±μÉμ·ÒÌ

¨³¥¥É ¸²¥¤ÊÕÐ¨° ¢¨¤:
2mQx + 2nQy = kNper, (1)

1E-mail: zenkevich@itep.ru
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£¤¥ m, n Å Í¥²Ò¥ Î¨¸²  (|m| = 0, 1, |n| = 0, 1, 2, |m|+|n| � 2); k Å Í¥²μ¥ Î¨¸²μ; Nper Å
Î¨¸²μ ¸Ê¶¥·¶¥·¨μ¤μ¢ ¢ ¸É·Ê±ÉÊ·¥ ³ Ï¨´Ò. ‚ ¶·¨´ÖÉμ° · ´¥¥ ¸É·Ê±ÉÊ·¥ ¸Ê¶¥·¶¥·¨μ¤¨Î-
´μ¸ÉÓ μÉ¸ÊÉ¸É¢μ¢ ²  (Nper = 1). ‚ É ±μ° ¸É·Ê±ÉÊ·¥ ¢´ÊÉ·¨ ¢Ò¡· ´´μ° · ¡μÎ¥° ±²¥É±¨
(0 � Qx, Qy � 9,5) ¸ÊÐ¥¸É¢ÊÕÉ ¸²¥¤ÊÕÐ¨¥ ·¥§μ´ ´¸Ò, ¢μ§¡Ê¦¤ ¥³Ò¥ ±· ¥¢Ò³¨ ¶μ²Ö³¨
±¢ ¤·Ê¶μ²Ó´ÒÌ ²¨´§: 1) 4Qx − 4Qy = 0 (· §´μ¸É´Ò° ·¥§μ´ ´¸ ¸¢Ö§¨), ´μ³¥· £ ·³μ´¨±¨
k = 0; 2) 2Qx + 2Qy = 37 (¸Ê³³μ¢μ° ·¥§μ´ ´¸ ¸¢Ö§¨); 3) 4Qx = 37, 4Qy = 37 (μ¤´μ³¥·-
´Ò¥ ·¥§μ´ ´¸Ò). �  ±· ÖÌ · ¡μÎ¥° ±²¥É±¨ ¸ÊÐ¥¸É¢ÊÕÉ É¥ ¦¥ ·¥§μ´ ´¸Ò, ´μ ¸ ´μ³¥· ³¨
k = 36, 38. ‘¨³³¥É·¨§ Í¨Ö ¸É·Ê±ÉÊ·Ò ¶·¨¢μ¤¨É ± ¢μ§´¨±´μ¢¥´¨Õ ¤¢ÊÌ ¸Ê¶¥·¶¥·¨μ¤μ¢
(Nper = 2). �·¨ ÔÉμ³ ¢¸¥ ·¥§μ´ ´¸Ò ¢´ÊÉ·¨ · ¡μÎ¥° ±²¥É±¨, §  ¨¸±²ÕÎ¥´¨¥³ · §´μ¸É-
´μ£μ ·¥§μ´ ´¸  ¸¢Ö§¨, ¨¸Î¥§ ÕÉ. ‘ ÊÎ¥Éμ³ ÔÉ¨Ì ¸μμ¡· ¦¥´¨° ¡Ò²  ¶·¨´ÖÉ  ¸²¥¤ÊÕÐ Ö
¸É· É¥£¨Ö:

1. ‚Ò¡· ÉÓ ¸¨³³¥É·¨Î´μ¥ · ¸¶μ²μ¦¥´¨¥ É·¨¶²¥Éμ¢ Ë¨´ ²Ó´μ£μ Ëμ±Ê¸  μÉ´μ¸¨É¥²Ó´μ
ÉμÎ±¨ ¢¸É·¥Î¨ ¶ÊÎ±μ¢.

2. ‘¤¢¨´ÊÉÓ ´μ³¨´ ²Ó´Ò¥ ¡¥É É·μ´´Ò¥ Î ¸ÉμÉÒ μÉ Qx,y ∼ 9,44 ¤μ Qx,y ∼ 9,1 c Í¥²ÓÕ
μÉμ°É¨ μÉ μ¶ ¸´ÒÌ ´¥²¨´¥°´ÒÌ ·¥§μ´ ´¸μ¢, ¸ÊÐ¥¸É¢ÊÕÐ¨Ì ´  ±· Õ · ¡μÎ¥° ±²¥É±¨ (¶·¨
Qx,y ∼ 9,5).

„²Ö ³μ¤¥²¨·μ¢ ´¨Ö ¤¨´ ³¨±¨ Î ¸É¨Í ¨¸¶μ²Ó§μ¢ ² ¸Ó ¶·μ£· ³³  MAD-X(PTC) [4].
� ¸Î¥ÉÒ ¶·μ¢μ¤¨²¨¸Ó ¶μ ¶·μ£· ³³¥ ¸¨³¶²¥±É¨Î¥¸±μ£μ É·¥±¨´£  MAD-X-PTC ¤²Ö  ´-
¸ ³¡²Ö 40 000 Î ¸É¨Í, · ¸¶·¥¤¥²¥´´μ£μ ¶μ ¶μ²Ö·´μ° ¸¥É±¥ ¢ ¶·μ¸É· ´¸É¢¥ ¶μ¶¥·¥Î´ÒÌ
¨´¢ ·¨ ´Éμ¢ Ex, Ey . �·μ¢μ¤¨²¸Ö É·¥±¨´£ Î ¸É¨Í ¤²Ö 1000 μ¡μ·μÉμ¢. „ ²¥¥ μ¶·¥¤¥²Ö² ¸Ó
®μ¡² ¸ÉÓ ¦¨§´¨¯, É. ¥. μ¡² ¸ÉÓ ¢ ¶·μ¸É· ´¸É¢¥ ¶μ¶¥·¥Î´ÒÌ ¨´¢ ·¨ ´Éμ¢ Ex, Ey, £¤¥ Ë §μ-
¢Ò¥ É· ¥±Éμ·¨¨ Î ¸É¨Í ¸μÌ· ´ÖÕÉ ¸É ¡¨²Ó´μ¸ÉÓ. …¸²¨ r(θ, N) ¸μμÉ¢¥É¸É¢Ê¥É ´ ¨¡μ²ÓÏ¥°
¸É ¡¨²Ó´μ°  ³¶²¨ÉÊ¤¥ ¢ ´ ¶· ¢²¥´¨¨ θ ¤²Ö N μ¡μ·μÉμ¢, Éμ ¤¨´ ³¨Î¥¸± Ö  ¶¥·ÉÊ·  (DA)
³μ¦¥É ¡ÒÉÓ μ¶·¥¤¥²¥´  ± ±

D (N) =
2
π

π/2∫

0

r(θ, N) dθ ≡ 〈r(θ, N)〉. (2)
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�·¥¤² £ ¥É¸Ö ¢ ·¨ ´É ¸É·Ê±ÉÊ·Ò ¸ ¸¨³³¥É·¨Î´Ò³ · ¸¶μ²μ¦¥´¨¥³ É·¨¶²¥Éμ¢ μÉ´μ¸¨-
É¥²Ó´μ ÉμÎ±¨ ¢¸É·¥Î¨. ‚ ÔÉμ³ ¸²ÊÎ ¥ ¶μ²ÊÎ ¥É¸Ö ¤¢  ±μ²ÓÍ : ±μ²ÓÍμ � Å ®¶μ Î ¸μ¢μ°
¸É·¥²±¥¯ ¨ ±μ²ÓÍμ ‚ Å ®¶·μÉ¨¢ Î ¸μ¢μ° ¸É·¥²±¨¯. ‚ É ¡². 1 ¶·¨¢¥¤¥´Ò μ¸´μ¢´Ò¥ ¶ · -
³¥É·Ò ±μ²ÓÍ  A, ´  ·¨¸. 1 Å ¶ · ³¥É·Ò ’¢¨¸¸  ±μ²ÓÍ  �. �·¨¢¥¤¥´Ò Éμ²Ó±μ ¶ · ³¥É·Ò
¸É·Ê±ÉÊ·Ò, μÉ²¨Î ÕÐ¨¥¸Ö μÉ ¸É ´¤ ·É´ÒÌ ¶ · ³¥É·μ¢ ±μ²² °¤¥·  [1].

’ ¡²¨Í  1. �¸´μ¢´Ò¥ ¶ · ³¥É·Ò ±μ²ÓÍ  A

� · ³¥É· ‡´ Î¥´¨¥

β-ËÊ´±Í¨Ö ¢ ÉμÎ±¥ ¢¸É·¥Î¨, ³ 0,35
	¥É É·μ´´Ò¥ Î ¸ÉμÉÒ Qx/Qy 9,1031/9,091

•·μ³ É¨Î´μ¸É¨ Q′
x/Q′

y Ä31,1/Ä29,5

” ±Éμ· ±·¨É¨Î¥¸±μ° Ô´¥·£¨¨ γtr 7,654
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‚ É ¡². 2 ¶·¨¢¥¤¥´Ò μ¸´μ¢´Ò¥ ¶ · ³¥É·Ò ±μ²ÓÍ  B, ´  ·¨¸. 2 Å ¶ · ³¥É·Ò ’¢¨¸¸ 
±μ²ÓÍ  �, ´  ·¨¸. 3 Å ¶ · ³¥É·Ò ’¢¨¸¸  ±μ²¥Í � ¨ B ¢ μ¡² ¸É¨ ³¥¸É  ¢¸É·¥Î¨ ¶ÊÎ±μ¢.

�¨¸. 1. � · ³¥É·Ò ’¢¨¸¸  ±μ²ÓÍ  �

’ ¡²¨Í  2. �¸´μ¢´Ò¥ ¶ · ³¥É·Ò ±μ²ÓÍ  B

� · ³¥É· ‡´ Î¥´¨¥

β-ËÊ´±Í¨Ö ¢ ÉμÎ±¥ ¢¸É·¥Î¨, ³ 0,35
	¥É É·μ´´Ò¥ Î ¸ÉμÉÒ Qx/Qy 10,105/9,111

•·μ³ É¨Î´μ¸É¨ Q′
x/Q′

y Ä30,9/Ä29,9

” ±Éμ· ±·¨É¨Î¥¸±μ° Ô´¥·£¨¨ γtr 7,3

�¨¸. 2. � · ³¥É·Ò ’¢¨¸¸  ±μ²ÓÍ  B
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�¨¸. 3. � · ³¥É·Ò ’¢¨¸¸  ±μ²¥Í � ¨ B ¢ μ¡² ¸É¨ ³¥¸É  ¢¸É·¥Î¨ ¶ÊÎ±μ¢

�  ·¨¸. 4 ¶μ± § ´  μ¡² ¸ÉÓ ¸É ¡¨²Ó´μ£μ ¤¢¨¦¥´¨Ö Î ¸É¨Í Å ®μ¡² ¸ÉÓ ¦¨§´¨¯ ¶ÊÎ± 
¶·¨ ÊÎ¥É¥ Éμ²Ó±μ ±· ¥¢ÒÌ ¶μ²¥° ±¢ ¤·Ê¶μ²Ó´ÒÌ ²¨´§ ¨ ¶μ¢μ·μÉ´ÒÌ ³ £´¨Éμ¢ ¤²Ö ±μ²¥Í �
¨ ‚. ‡¥²¥´Ò³ Í¢¥Éμ³ μÉ³¥Î¥´Ò ´ Î ²Ó´Ò¥ §´ Î¥´¨Ö ¨´¢ ·¨ ´Éμ¢ Ex, Ey ¤²Ö ¸É ¡¨²Ó´ÒÌ
Î ¸É¨Í, Î¥·´Ò³ Å ¤²Ö ´¥¸É ¡¨²Ó´ÒÌ. ‡´ Î¥´¨Ö ¤¨´ ³¨Î¥¸±μ°  ¶¥·ÉÊ·Ò ¸μ¸É ¢²ÖÕÉ
DAA = 376 ³³ ·³· ¤, DAB = 318 ³³ ·³· ¤, ÎÉμ §´ Î¨É¥²Ó´μ ¶·¥¢ÒÏ ¥É  ±¸¥¶É ´¸
±μ²ÓÍ .

„²Ö ±μ··¥±Í¨¨ ÔËË¥±Éμ¢ Ì·μ³ É¨§³  ¶·¥¤Ê¸³μÉ·¥´Ò ¤¢¥ Í¥¶¨ ¸¥±¸ÉÊ¶μ²Ó´ÒÌ ²¨´§,
· §³¥Ð¥´´ÒÌ ¢  ·± Ì ´ ±μ¶¨É¥²Ö. �·μ¡²¥³  ¸μ¸Éμ¨É ¢ Éμ³, ÎÉμ ¤²Ö ¶μ²ÊÎ¥´¨Ö ´¥μ¡Ìμ¤¨-
³μ£μ ¸¤¢¨£  ¡¥É É·μ´´ÒÌ Î ¸ÉμÉ ¶·¨Ìμ¤¨É¸Ö Ê³¥´ÓÏ ÉÓ ´ ¡¥£ Ë §Ò ´  ÖÎ¥°±Ê μ ¢  ·± Ì
¨ É¥³ ¸ ³Ò³ ÊÌμ¤¨ÉÓ μÉ μ¶É¨³ ²Ó´μ£μ §´ Î¥´¨Ö μ = π/2. �Éμ ¶·¨¢μ¤¨É ± Ê¢¥²¨Î¥´¨Õ
¢²¨Ö´¨Ö ¸¨¸É¥³ ±μ··¥±Í¨¨ Ì·μ³ É¨§³  ´  ¤¨´ ³¨Î¥¸±ÊÕ  ¶¥·ÉÊ·Ê. �  ·¨¸. 5. ¶μ± § ´ 
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�¨¸. 4 (Í¢¥É´μ° ¢ Ô²¥±É·μ´´μ° ¢¥·¸¨¨). ®�¡² ¸ÉÓ ¦¨§´¨¯ ¶ÊÎ±  ¶·¨ ÊÎ¥É¥ Éμ²Ó±μ ±· ¥¢ÒÌ ¶μ²¥°

±¢ ¤·Ê¶μ²Ó´ÒÌ ²¨´§ ¨ ¶μ¢μ·μÉ´ÒÌ ³ £´¨Éμ¢ ¤²Ö ±μ²ÓÍ  � ( ) ¨ ±μ²ÓÍ  B (¡). ‘μμÉ¢¥É¸É¢ÊÕÐ¨¥
§´ Î¥´¨Ö DA: DAA = 376 ³³ ·³· ¤, DAB = 318 ³³ ·³· ¤

�¨¸. 5 (Í¢¥É´μ° ¢ Ô²¥±É·μ´´μ° ¢¥·¸¨¨). ®�¡² ¸ÉÓ ¦¨§´¨¯ ¶ÊÎ±  ¶·¨ ¸μ¢³¥¸É´μ³ ¢²¨Ö´¨¨ ¢±²Õ-

Î¥´´μ° ¸¨¸É¥³Ò ±μ³¶¥´¸ Í¨¨ Ì·μ³ É¨§³  ¨ ±· ¥¢ÒÌ ¶μ²¥° ±¢ ¤·Ê¶μ²Ó´ÒÌ ²¨´§ ¨ ¶μ¢μ·μÉ´ÒÌ

³ £´¨Éμ¢ ¤²Ö ±μ²ÓÍ  � ( ) ¨ ±μ²ÓÍ  B (¡). ‡´ Î¥´¨Ö ¤¨´ ³¨Î¥¸±μ°  ¶¥·ÉÊ·Ò ¸μ¸É ¢²ÖÕÉ DAA =

77 ³³ ·³· ¤, DAB = 97 ³³ ·³· ¤

®μ¡² ¸ÉÓ ¦¨§´¨¯ ¶ÊÎ±  ¶·¨ ¸μ¢³¥¸É´μ³ ¢²¨Ö´¨¨ ¢±²ÕÎ¥´´μ° ¸¨¸É¥³Ò ±μ³¶¥´¸ Í¨¨ Ì·μ-
³ É¨§³  ¨ ±· ¥¢ÒÌ ¶μ²¥° ±¢ ¤·Ê¶μ²Ó´ÒÌ ²¨´§ ¨ ¶μ¢μ·μÉ´ÒÌ ³ £´¨Éμ¢ ¤²Ö ±μ²¥Í � ¨ ‚.
‡´ Î¥´¨Ö ¤¨´ ³¨Î¥¸±μ°  ¶¥·ÉÊ·Ò ¸μ¸É ¢²ÖÕÉ DAA = 77 ³³ ·³· ¤, DAB = 97 ³³ ·³· ¤.

ŒÒ ¨¸¸²¥¤μ¢ ²¨ É ±¦¥ ¢²¨Ö´¨¥ ´  DA ¸¨¸É¥³ É¨Î¥¸±¨Ì ¨ ¸²ÊÎ °´ÒÌ ´¥²¨´¥°´ÒÌ
¢μ§³ÊÐ¥´¨° ³ £´¨É´μ£μ ¶μ²Ö ¢ ¤¨¶μ²Ó´ÒÌ ³ £´¨É Ì ¨ ±¢ ¤·Ê¶μ²Ó´ÒÌ ²¨´§ Ì. �± § ²μ¸Ó,
ÎÉμ ÔÉμ ¢²¨Ö´¨¥ ¤μ¸É ÉμÎ´μ ´¥§´ Î¨É¥²Ó´μ ¶μ ¸· ¢´¥´¨Õ ¸ ¤¥°¸É¢¨¥³ ±· ¥¢ÒÌ ¶μ²¥° ¨
¸¨¸É¥³Ò ±μ··¥±Í¨¨ Ì·μ³ É¨Î´μ¸É¨.
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2. „ˆ‘Š“‘‘ˆŸ

�¥·¥Ìμ¤ ± ¸¨³³¥É·¨Î´μ° ¸É·Ê±ÉÊ·¥ ¨ ¢Ò¡μ· · ¡μÎ¥° ÉμÎ±¨ Q ∼ 9,1 ¶μ§¢μ²Ö¥É ·¥§±μ
Ê³¥´ÓÏ¨ÉÓ ¢²¨Ö´¨¥ ±· ¥¢ÒÌ ÔËË¥±Éμ¢ ´  DA ¶·¨ ¸μÌ· ´¥´¨¨ ´μ³¨´ ²Ó´μ£μ §´ Î¥´¨Ö
β-ËÊ´±Í¨¨ ¢ ÉμÎ±¥ ¢¸É·¥Î¨ βx,y = 0,35 ³. �·¨ ÔÉμ³, μ¤´ ±μ, Ê¢¥²¨Î¨¢ ¥É¸Ö ¢²¨Ö´¨¥
¸¨¸É¥³Ò ±μ··¥±Í¨¨ Ì·μ³ É¨Î´μ¸É¨. ’¥³ ´¥ ³¥´¥¥, ¸ ÊÎ¥Éμ³ ¸μ¢³¥¸É´μ£μ ¤¥°¸É¢¨Ö μ¡μ¨Ì
ÔÉ¨Ì Ë ±Éμ·μ¢, DA §´ Î¨É¥²Ó´μ ¶·¥¢ÒÏ ¥É  ±¸¥¶É ´¸ ± ³¥·Ò.

� ¡μÎ Ö ÉμÎ±  ¸ Q ≈ n + 0,1 Ô±¸¶¥·¨³¥´É ²Ó´μ ¨§ÊÎ ² ¸Ó ´  RHIC ¨ ´  ¶·μÉμ´-
 ´É¨¶·μÉμ´´μ³ ´ ±μ¶¨É¥²¥ FNAL. �  ±μ²² °¤¥·¥ FNAL ¡Ò²μ μÉ³¥Î¥´μ ÊÌÊ¤Ï¥´¨¥ ¸É -
¡¨²Ó´μ¸É¨ · ¡μÉÒ ³ Ï¨´Ò ¶μ ¸· ¢´¥´¨Õ ¸ · ¡μÎ¥° ÉμÎ±μ° Q ≈ n+0,42, ÎÉμ ¥¸É¥¸É¢¥´´μ
¢¢¨¤Ê ¡²¨§μ¸É¨ ¢´¥Ï´¥£μ ·¥§μ´ ´¸ . ‘²¥¤Ê¥É É ±¦¥ ¨³¥ÉÓ ¢ ¢¨¤Ê, ÎÉμ ±μ²² °¤¥· NICA
μÉ²¨Î ¥É¸Ö μÉ ÔÉ¨Ì Ê¸É ´μ¢μ± ¡μ²ÓÏ¨³ ±Ê²μ´μ¢¸±¨³ ¸¤¢¨£μ³ (ΔQ � 0,05). �·¨ · ¡μÉ¥ ¢
¤ ´´μ° · ¡μÎ¥° ÉμÎ±¥ Î ¸É¨ÍÒ ¸ ·μ¸Éμ³ ¨´É¥´¸¨¢´μ¸É¨ ´ ¤¢¨£ ÕÉ¸Ö ´  ¶ · ³¥É·¨Î¥¸±¨°
·¥§μ´ ´¸, ÎÉμ ³μ¦¥É ¶·¨¢¥¸É¨ ± ·μ¸ÉÊ Ô³¨ÉÉ ´¸  ¶ÊÎ±  ¨ ¶μÉ¥·Ö³ Î ¸É¨Í. �ÉμÉ ÔËË¥±É
´¥μ¡Ìμ¤¨³μ ÉÐ É¥²Ó´μ ¨¸¸²¥¤μ¢ ÉÓ.
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