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‚ ÔÉμ° · ¡μÉ¥ ³Ò ¶·μ¤μ²¦ ¥³ ¨¸¸²¥¤μ¢ ´¨¥ ¸³¥Ï¨¢ ´¨Ö Ë¥·³¨μ´´ÒÌ ¶μ²¥° · §´μ° Î¥É´μ-
¸É¨. ‡¤¥¸Ó ´ ¸ ¨´É¥·¥¸Ê¥É ¶·μÖ¢²¥´¨¥ ÔËË¥±É  ¸³¥Ï¨¢ ´¨Ö Ë¥·³¨μ´´ÒÌ ¶μ²¥° · §´μ° Î¥É´μ¸É¨
¢ ¶¨μ´-´Ê±²μ´´μ³ · ¸¸¥Ö´¨¨. ŒÒ ¤¥É ²Ó´μ  ´ ²¨§¨·Ê¥³ ¶·μÖ¢²¥´¨¥ ÔÉμ£μ ÔËË¥±É  ¤²Ö ¸¨¸É¥³Ò
¸ Î ¸É¨Í ³¨ ¸μ ¸¶¨´μ³ 3/2± ¨ ¸· ¢´¨¢ ¥³ É¥μ·¥É¨Î¥¸±¨¥ · ¸Î¥ÉÒ ¸ Ô±¸¶¥·¨³¥´É ²Ó´Ò³¨ ¤ ´´Ò³¨
¶ ·Í¨ ²Ó´μ£μ  ´ ²¨§ .

In this paper, we continue to study the mixing of fermion ˇelds with different parity. Here we are
interested in a manifestation of mixing effect of fermionic ˇelds with different parity in pionÄnucleon
scattering. We analyze in detail the manifestation of this effect for systems with particles with spin
3/2±, and compare theoretical calculations with experimental data of the partial analysis.

PACS: 11.80Et; 14.20Gk; 11.80Jy.
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ŒÒ · ¸¸³ É·¨¢ ¥³ ¸³¥Ï¨¢ ´¨¥ Ë¥·³¨μ´´ÒÌ ¶μ²¥°, ±μ£¤  ´  ¶¥É²¥¢μ³ Ê·μ¢´¥ ¸³¥-
Ï¨¢ ÕÉ¸Ö ¤¢  ¶μ²Ö ¶·μÉ¨¢μ¶μ²μ¦´μ° Î¥É´μ¸É¨, ¶·¨ ÔÉμ³ ¢ ¢¥·Ï¨´¥ ¢§ ¨³μ¤¥°¸É¢¨Ö
Î¥É´μ¸ÉÓ ¸μÌ· ´Ö¥É¸Ö. �ËË¥±É ¸³¥Ï¨¢ ´¨Ö ¶μ²¥° · §´μ° Î¥É´μ¸É¨ ³Ò ¨¸¸²¥¤Ê¥³ ¶·¥-
¨³ÊÐ¥¸É¢¥´´μ ± ¸¨¸É¥³¥ πN -· ¸¸¥Ö´¨Ö. ‘³¥Ï¨¢ ´¨¥ Ë¥·³¨μ´´ÒÌ ¶μ²¥° ¨³¥¥É ¸¢μÕ
¸¶¥Í¨Ë¨±Ê ¶μ ¸· ¢´¥´¨Õ ¸ ¡μ§μ´´Ò³¨. ‘ μ¤´μ° ¸Éμ·μ´Ò, ÔÉμ ´ ²¨Î¨¥ γ-³ É·¨Î´μ°
¸É·Ê±ÉÊ·Ò ¢ ¶·μ¶ £ Éμ· Ì. ‘ ¤·Ê£μ°, ¸¶¥Í¨Ë¨Î¥¸±¨° ¤²Ö Ë¥·³¨μ´´ÒÌ ¶μ²¥°  ¸¶¥±É
¸³¥Ï¨¢ ´¨Ö ¸μ¸Éμ¨É ¢ Éμ³, ÎÉμ Ë¥·³¨μ´ ¨  ´É¨Ë¥·³¨μ´ ¨³¥ÕÉ ¶·μÉ¨¢μ¶μ²μ¦´ÊÕ P -
Î¥É´μ¸ÉÓ. �·¨ ÔÉμ³ Î¥É´μ¸ÉÓÕ Ë¥·³¨μ´´μ£μ ¶μ²Ö ´ §Ò¢ ÕÉ Î¥É´μ¸ÉÓ ·¥Ï¥´¨Ö ¸ ¶μ²μ-
¦¨É¥²Ó´μ° Ô´¥·£¨¥°. �μÔÉμ³Ê ¤²Ö Ë¥·³¨μ´μ¢, ¶μ³¨³μ ¸É ´¤ ·É´μ£μ ¸³¥Ï¨¢ ´¨Ö ¶μ²¥°
¸ μ¤¨´ ±μ¢Ò³¨ ±¢ ´Éμ¢Ò³¨ Î¨¸² ³¨, ¢μ§³μ¦´μ ¸³¥Ï¨¢ ´¨¥ ¶μ²¥° ¸ ¶·μÉ¨¢μ¶μ²μ¦´μ°
Î¥É´μ¸ÉÓÕ ¶·¨ ¸μÌ· ´¥´¨¨ Î¥É´μ¸É¨ ¢ ¢¥·Ï¨´¥ ¢§ ¨³μ¤¥°¸É¢¨Ö.

’ ± Ö ¢μ§³μ¦´μ¸ÉÓ ¤²Ö ¸³¥Ï¨¢ ´¨Ö Ë¥·³¨μ´μ¢ ¡Ò²  μÉ³¥Î¥´  ¢ [1,2,10]; ¢ ´ ¸ÉμÖÐ¥°
· ¡μÉ¥ ³Ò ¨¸¸²¥¤Ê¥³ ¶μ¤·μ¡´μ¸É¨ ÔÉμ£μ ÔËË¥±É  ¢ ¶·¨²μ¦¥´¨¨ ± ¡ ·¨μ´´Ò³ ·¥§μ´ ´¸ ³.

1E-mail: kaloshin@physdep.isu.ru
2E-mail: elenyich@mail.ru
3E-mail: lomov.vl@icc.ru
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� ¸ ¨´É¥·¥¸Ê¥É ¶·μÖ¢²¥´¨¥ ÔËË¥±É  ¸³¥Ï¨¢ ´¨Ö Ë¥·³¨μ´´ÒÌ ¶μ²¥° · §´μ° Î¥É´μ-
¸É¨ ¢ πN -· ¸¸¥Ö´¨¨. � ¨¡μ²¥¥ ¶·μ¸É Ö ¸¨ÉÊ Í¨Ö ¢¨¤´  ¤²Ö ¸¨¸É¥³Ò ¸ Î ¸É¨Í ³¨ ¸μ ¸¶¨-
´μ³ 3/2±. � ¸¸³μÉ·¨³ ¤¥É ²Ó´μ ¶·μÖ¢²¥´¨¥ ÔËË¥±É  ¸³¥Ï¨¢ ´¨Ö ¶μ²¥° · §´μ° Î¥É´μ¸É¨
¢ ¶ ·Í¨ ²Ó´ÒÌ ¢μ²´ Ì P13, D13 [3]. ‚Ò¶¨Ï¥³ Ë¥´μ³¥´μ²μ£¨Î¥¸±¨° ² £· ´¦¨ ´, μ¶¨¸Ò-
¢ ÕÐ¨° ¢§ ¨³μ¤¥°¸É¢¨¥ Î ¸É¨Í ¸μ ¸¶¨´μ³ J = 3/2 ¸ πN -¸¨¸É¥³μ°.

„²Ö JP = 3/2+

L(x) = gR,πΨ̄μ(x)Ψ(x) ∂μφ(x) + Ô.¸. (1)

„²Ö JP = 3/2−

L(x) = igR,πΨ̄μ(x)γ5Ψ(x) ∂μφ(x) + Ô.¸. (2)

‡¤¥¸Ó Ψ̄μ(x) Å ¢¥±Éμ·-¸¶¨´μ·´μ¥ ¶μ²¥ � ·¨ÉÒÄ˜¢¨´£¥· , ¨§μÉμ¶¨Î¥¸±¨¥ ¨´¤¥±¸Ò μ¶Ê-
Ð¥´Ò.

�·μ¶ £ Éμ· ¶μ²Ö � ·¨ÉÒÄ˜¢¨´£¥·  ¨³¥¥É ¢¨¤ (¸³. ¶μ¤·μ¡´μ¸É¨ ¢ [2,4, 5])

Gμν(p) = Pμν
1 · Ḡ1(W ) + Pμν

2 · Ḡ2(W ) + (¢±² ¤Ò μÉ ± ´ ²  ¸ J = 1/2), (3)

£¤¥ Ô²¥³¥´ÉÒ ¡ §¨¸ 

Pμν
1 = Λ+Pμν

3/2, Pμν
2 = Λ−Pμν

3/2, Pμν
3/2 = gμν − nμ

1nν
1 − nμ

2nν
2 . (4)

‚ (4) ¢¢¥¤¥´Ò ¥¤¨´¨Î´Ò¥ ¢¥±Éμ·Ò, μ·Éμ£μ´ ²Ó´Ò¥ ³¥¦¤Ê ¸μ¡μ°:

nμ
1 =

1√
3p2

(−pμ + γμp̂)p̂, nμ
2 =

pμ√
p2

, (ni · nj) = δij . (5)

�·¨ ´ ²¨Î¨¨ ´ ·ÊÏ¥´¨Ö Î¥É´μ¸É¨ ¨²¨ ¶·¨ · ¸¸³μÉ·¥´¨¨ ¸³¥Ï¨¢ ´¨Ö ¶μ²¥° · §´μ°
Î¥É´μ¸É¨ ¡ §¨¸ ¢ ¸¥±Éμ·¥ J = 3/2 ´ ¤μ ¤μ¶μ²´¨ÉÓ Ô²¥³¥´É ³¨, ¸μ¤¥·¦ Ð¨³¨ γ5:

Qμν
1 = Pμν

1 , Qμν
2 = Pμν

2 , Qμν
3 = Pμν

1 γ5, Qμν
4 = Pμν

2 γ5. (6)

�Ê¸ÉÓ ³Ò ¨³¥¥³ ¤¢  ¶μ²Ö Ψμ · §´μ° Î¥É´μ¸É¨. �·¨ ÊÎ¥É¥ Ê´¨É ·´μ£μ ¸³¥Ï¨¢ ´¨Ö
®μ¤¥ÉÒ°¯ ¶·μ¶ £ Éμ· ¨³¥¥É ¢¨¤

Gμν(p) =
4∑

M=1

Qμν
M · ḠM (W ) + (¢±² ¤Ò μÉ ± ´ ²  ¸ J = 1/2), (7)

£¤¥ ḠM (W ) ¶·¥¤¸É ¢²ÖÕÉ ¸μ¡μ° ³ É·¨ÍÒ · §³¥·´μ¸É¨ 2 Å ·¥Ï¥´¨Ö ³ É·¨Î´μ£μ Ê· ¢-
´¥´¨Ö „ °¸μ´ Ä˜¢¨´£¥· . ’ ± ± ± ³Ê²ÓÉ¨¶²¨± É¨¢´Ò¥ ¸¢μ°¸É¢  μ¶¥· Éμ·μ¢ Qμν

M ¶μ²´μ-
¸ÉÓÕ ¸μ¢¶ ¤ ÕÉ ¸μ ¸¢μ°¸É¢ ³¨ ¸μμÉ¢¥É¸É¢ÊÕÐ¨Ì μ¶¥· Éμ·μ¢ ¸¶¨´  J = 1/2, Éμ ¤ ²Ó´¥°-
Ï¨¥ ¢ÒÎ¨¸²¥´¨Ö ¶μ¢Éμ·ÖÕÉ ¸²ÊÎ ° J = 1/2. ‚ ·¥§Ê²ÓÉ É¥ ³ É·¨ÍÒ ḠM (W ) ¢Ò£²Ö¤ÖÉ
ÉμÎ´μ É ± ¦¥, ± ± ¨ ¤²Ö ¸¶¨´  J = 1/2 [1, 4].

Œ É·¨Í   ³¶²¨ÉÊ¤ ¨³¥¥É ¢¨¤

M = ū(p2)Ru(p1), (8)
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£¤¥ ³ É·¨Í  R ¶μ¸É·μ¥´  ¨§ ³ É·¨Î´μ£μ ¶·μ¶ £ Éμ·  ¨ ¢¥·Ï¨´´ÒÌ ³ É·¨Í:

R = −V T

(
4∑

M=1

kμ
2 Qμν

M kν
1 · ḠM (W )

)
V. (9)

‚¥·Ï¨´´ Ö ³ É·¨Í  ¢ ¤¢ÊÌ± ´ ²Ó´μ³ (πN , ηN ) ¶·¨¡²¨¦¥´¨¨ ¢Ò£²Ö¤¨É É ±:

V =
(

g1,πγ5 g1,ηγ5

ig2,π ig2,η

)
. (10)

‘μ¡¸É¢¥´´μ Ô´¥·£¥É¨Î¥¸± Ö Î ¸ÉÓ

Σμν = −V

(
Σ̂μν

π 0
0 Σ̂μν

η

)
V T + ¢ÒÎ¨É ´¨Ö (11)

¢Ò· ¦ ¥É¸Ö Î¥·¥§ ¸É ´¤ ·É´Ò¥ ¶¥É²¥¢Ò¥ ËÊ´±Í¨¨, ¸μμÉ¢¥É¸É¢ÊÕÐ¨¥ μ¤´μ³Ê ¨§ ± ´ ²μ¢.
�·μÍ¥¤Ê·  ¢ÒÎ¨É ´¨Ö μ¶¨¸ ´  ¢ [1]. „²Ö πN -± ´ ²  ¸É ´¤ ·É´ Ö ËÊ´±Í¨Ö ¨³¥¥É ¢¨¤

Σ̂μν
π = −i

∫
d4k

(2π)4
kμkν

(p̂ − k̂ − mN )(k2 − m2
π)

=

= Qμν
1 · Σ̂1

π + Qμν
2 · Σ̂2

π + (¢±² ¤Ò μÉ ± ´ ²  ¸ J = 1/2), (12)

 ´ ²μ£¨Î´μ μ´  ¢ÒÎ¨¸²Ö¥É¸Ö ¨ ¤²Ö ηN -± ´ ² . �²ÓÉ¥·´ É¨¢´μ¥ · §²μ¦¥´¨¥ ¶¥É²¨ ¢Ò£²Ö-
¤¨É ¸²¥¤ÊÕÐ¨³ μ¡· §μ³:

Σ̂μν
π = (Aπ(p2) + p̂Bπ(p2))Pμν

3/2 + (¢±² ¤Ò μÉ ± ´ ²  ¸ J = 1/2), (13)

¶·¨Î¥³

Σ̂1
π(W ) = Aπ(W 2) + WBπ(W 2), Σ̂2

π(W ) = Aπ(W 2) − WBπ(W 2). (14)

‚Ò¶¨Ï¥³ ±μ³¶μ´¥´ÉÒ ¸μ¡¸É¢¥´´μ Ô´¥·£¥É¨Î¥¸±μ° Î ¸É¨ ¸ ÊÎ¥Éμ³ ¤¢ÊÌ ± ´ ²μ¢ ¨ ¸
ÉμÎ´μ¸ÉÓÕ ¤μ ¢ÒÎ¨É É¥²Ó´ÒÌ ¶μ²¨´μ³μ¢:

Σ1
11(W ) = −g1,πΣ̂2

πg1,π − g1,ηΣ̂2
ηg1,η,

Σ2
11(W ) = −g1,πΣ̂1

πg1,π − g1,ηΣ̂1
ηg1,η = Σ1

11(−W ),

Σ3
21(W ) = −ig2,πΣ̂1

πg1,π − ig2,ηΣ̂1
ηg1,η,

Σ4
21(W ) = −ig2,πΣ̂2

πg1,π − ig2,ηΣ̂2
ηg1,η = Σ3

21(−W ),

Σ3
12(W ) = Σ4

21(W ),

Σ4
12(W ) = Σ3

21(W ).

�μ¤¸É ¢¨¢ ¢¸¥ ´¥μ¡Ìμ¤¨³μ¥ ¢ (9), ¶μ²ÊÎ¨³ ¶ ·Í¨ ²Ó´Ò¥ ¢μ²´Ò. P-¢μ²´μ¢Ò¥  ³¶²¨-
ÉÊ¤Ò (JP = 3/2+) ¨³¥ÕÉ ¢¨¤

fp,+(πN → πN) = |pπ|2
(E1 + m)
24πWΔ2

[g2
1,π(−m2 − W − Σ1

22)−

− g2
2,π(−m1 − W − Σ2

11) + ig1,πg2,π(Σ3
12 + Σ4

12)],

fp,+(πN → ηN) = |pπ||pη|
√

(E1 + m)(E2 + m)
24πWΔ2

[g1,πg1,η(−m2 − W − Σ1
22)−

− g2,πg2,η(−m1 − W − Σ2
11) + ig1,πg2,η(Σ2

12 + Σ4
12)],

(15)
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D-¢μ²´μ¢Ò¥  ³¶²¨ÉÊ¤Ò (JP = 3/2−) ³μ¦´μ § ¶¨¸ ÉÓ É ±:

fd,−(πN → πN) = |pπ|2
(E1 − m)
24πWΔ1

[g2
1,π(−m2 + W − Σ2

22)−

− g2
2,π(−m1 + W − Σ1

11) + ig1,πg2,π(Σ4
12 + Σ3

12)],

fd,−(πN → ηN) = |pπ||pη|
√

(E1 − m)(E2 − m)
24πWΔ1

[g1,πg1,η(−m2 + W − Σ2
22)−

− g2,πg2,η(−m1 + W − Σ1
11) + ig1,πg2,η(Σ4

12 + Σ3
12)

]
,

(16)

£¤¥ E1 ¨ E2 Å Ô´¥·£¨¨ ´Ê±²μ´  ¢ ¸μ¸ÉμÖ´¨ÖÌ πN ¨ ηN ,   pπ ¨ pη Å ¨³¶Ê²Ó¸Ò ´Ê±²μ´ 
¢ ÔÉ¨Ì ¦¥ ¸μ¸ÉμÖ´¨ÖÌ. “ÎÉ¥³ W -§ ¢¨¸ÖÐ¨° Ëμ·³Ë ±Éμ· ¢ ¢¥·Ï¨´¥ ¢§ ¨³μ¤¥°¸É¢¨Ö
(Ë ±Éμ· Í¥´É·μ¡¥¦´μ£μ ¡ ·Ó¥· ). ‚Ò¡¥·¥³ ¥£μ ¢ ¢¨¤¥

g → g · F (W ) = g · 1 + aM2 + bM4

1 + aW 2 + bW 4
. (17)

‚ · ¸¸³ É·¨¢ ¥³μ° μ¡² ¸É¨ Ô´¥·£¨¨ ¸ÊÐ¥¸É¢Ê¥É ´¥¸±μ²Ó±μ μÉ±·ÒÉÒÌ ± ´ ²μ¢ [8, 9].
„²Ö ¶·μ¸ÉμÉÒ ³Ò μ£· ´¨Î¨³¸Ö É·¥Ì± ´ ²Ó´Ò³ ¶·¨¡²¨¦¥´¨¥³ (πN , ηN ¨ σN ). �·¨ ÔÉμ³
É·¥É¨° ± ´ ² σN ¶·¥¤¸É ¢²Ö¥É ¸μ¡μ° ´¥±μÉμ·Ò° ÔËË¥±É¨¢´Ò° ± ´ ², ¶μ·μ£ ±μÉμ·μ£μ ¸²Ê-
¦¨É ¶μ¤£μ´μÎ´Ò³ ¶ · ³¥É·μ³. „²Ö Ë¨É¨·μ¢ ´¨Ö Ô±¸¶¥·¨³¥´É ²Ó´ÒÌ ¤ ´´ÒÌ ´ ³ ´Ê¦´Ò
Ëμ·³Ê²Ò  ³¶²¨ÉÊ¤ πN → πN (15), (16). …¤¨´¸É¢¥´´μ¥ μÉ²¨Î¨¥ ¡Ê¤¥É ¢ ¸μ¡¸É¢¥´´μ
Ô´¥·£¥É¨Î¥¸±μ³ ¢±² ¤¥: ´Ê¦´μ ÊÎ¥¸ÉÓ  ´ ²μ£¨Î´Ò³ μ¡· §μ³ É·¥É¨° ± ´ ².

�¥§Ê²ÓÉ ÉÒ Ë¨É¨·μ¢ ´¨Ö ·¥ ²Ó´μ° ¨ ³´¨³μ° Î ¸É¥° D13-¢μ²´Ò (¸³. ·¨¸. 1):

m1 = (1,5161± 0,0005) ƒÔ‚, g1,π = (20,23 ± 0,10) ƒÔ‚,

g1,σ = (21,60 ± 0,25) ƒÔ‚, χ2/DOF = 213/59.

� · ³¥É·Ò Ëμ·³Ë ±Éμ·  D13-¢μ²´Ò:

a = (−1,005 ± 0,009) ƒÔ‚−2, b = (0,434 ± 0,021) ƒÔ‚−4. (18)

�¨¸. 1.  ) � ·Í¨ ²Ó´ Ö ¢μ²´  D13 πN-· ¸¸¥Ö´¨Ö ¨ ·¥§Ê²ÓÉ ÉÒ Ë¨É¨·μ¢ ´¨Ö ´ Ï¨³¨ Ëμ·³Ê² ³¨

¸ ÊÎ¥Éμ³ ± ´ ²μ¢ πN ¨ σN (W < 1,7 ƒÔ‚); ¡) Éμ ¦¥ ¸ ³μ¥ ¸ ÊÎ¥Éμ³ ´¥Ê¶·Ê£μ£μ ¢±² ¤  ¨§ PWA [3]
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�¨¸. 2.  ) � ·Í¨ ²Ó´ Ö ¢μ²´  P13 ¢ πN-· ¸¸¥Ö´¨¨ ¨ ·¥§Ê²ÓÉ ÉÒ Ë¨É¨·μ¢ ´¨Ö ´ Ï¨³¨ Ëμ·³Ê² ³¨

¸ ÊÎ¥Éμ³ πN- ¨ σN-± ´ ²μ¢ (W < 2,0 ƒÔ‚). � · ³¥É·Ò D13 ·¥§μ´ ´¸  Ë¨±¸¨·μ¢ ´Ò. Š·¨¢Ò¥ 1
¨ 2 ¶μ± §Ò¢ ÕÉ ·¥ ²Ó´ÊÕ Î ¸ÉÓ μÉ Ëμ´μ¢μ£μ ¢±² ¤  μÉ ·¥§μ´ ´¸  D13 (g2,π = g2,σ = 0) ¸ ÊÎ¥Éμ³
Ëμ·³Ë ±Éμ· ; ¡) Éμ ¦¥ ¸ ³μ¥ ¸ ÊÎ¥Éμ³ ´¥Ê¶·Ê£μ£μ ¢±² ¤  ¨§ PWA [3]

�¥§Ê²ÓÉ ÉÒ Ë¨É¨·μ¢ ´¨Ö P13 ¸ Ë¨±¸¨·μ¢ ´´Ò³¨ ¶ · ³¥É· ³¨ ·¥§μ´ ´¸  D13-¢μ²´Ò
¶·¨¢¥¤¥´Ò ´  ·¨¸. 2.

�¥§Ê²ÓÉ ÉÒ Ë¨É¨·μ¢ ´¨Ö P13-¢μ²´Ò:

m2 = (1,721 ± 0,005) ƒÔ‚, g2,π = (3,73 ± 0,10) ƒÔ‚,

g2,σ = (9,23 ± 0,25) ƒÔ‚, χ2/DOF = 210/91.

� · ³¥É·Ò Ëμ·³Ë ±Éμ·  ¸ ÊÎ¥Éμ³ P13-¢μ²´Ò:

a = (1,51 ± 0,30) ƒÔ‚−2, b = (0,001 ± 0,017) ƒÔ‚−4. (19)

‡ ³¥É¨³, ÎÉμ μ¡  Ë¨É  Ìμ·μÏμ ¸μ£² ¸ÊÕÉ¸Ö ¢ ¶ · ³¥É· Ì ·¥§μ´ ´¸ , §  ¨¸±²ÕÎ¥-
´¨¥³ ¢¥·Ï¨´Ò Ëμ·³Ë ±Éμ· . �μ²ÊÎ¥´´Ò¥ ¶ · ³¥É·Ò ´¥ ¶·μÉ¨¢μ·¥Î É §´ Î¥´¨Ö³ ³ ¸¸Ò
¨ Ï¨·¨´ D13(1520), P13(1720), ¶·¨¢¥¤¥´´Ò³ ¢ É ¡²¨Í Ì PWA [3,6, 7].

�¨¸. 3. �·¨³¥· ¸μ¢³¥¸É´μ£μ μ¶¨¸ ´¨Ö ¶ ·Í¨ ²Ó´ÒÌ ¢μ²´ P13 (W < 2,0 ƒÔ‚) ( ) ¨ D13

(W < 1,6 ƒÔ‚) (¡) ´ Ï¨³¨ Ëμ·³Ê² ³¨ ¸ ÊÎ¥Éμ³ ¸³¥Ï¨¢ ´¨Ö · §´μ° Î¥É´μ¸É¨ ¢ ¤¢ÊÌ± ´ ²Ó´μ³
¶·¨¡²¨¦¥´¨¨. ‚ ÔÉμ³ ¸²ÊÎ ¥ χ2/DOF = 1220/139
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„²Ö ´ Ï¥£μ · ¸¸³μÉ·¥´¨Ö ³Ò μ£· ´¨Î¨²¨¸Ó ¤¢ÊÌ± ´ ²Ó´Ò³ ¶·¨¡²¨¦¥´¨¥³. “Î¥É ¢μ²´
D13 ¨ P13 Ìμ·μÏμ μ¶¨¸Ò¢ ¥É Ô±¸¶¥·¨³¥´É ²Ó´Ò¥ ¤ ´´Ò¥. —Éμ ± ¸ ¥É¸Ö ηN -± ´ ² : ·¥-
§Ê²ÓÉ ÉÒ PWA ¤²Ö P13-¢μ²´Ò ´¥ É·¥¡ÊÕÉ ¥£μ ¢±²ÕÎ¥´¨Ö. „²Ö D13-¢μ²´Ò ¢±²ÕÎ¥´¨¥ ÔÉμ£μ
± ´ ²  ¶·¨¢μ¤¨É ± ´¥Ë¨§¨Î¥¸±¨³ ¡μ²ÓÏ¨³ ±μ´¸É ´É ³ ¸¢Ö§¨. �μ ¶·¨ ¶μ¤·μ¡´μ³  ´ ²¨§¥
¢¨¤´μ, ÎÉμ ÔÉμ ÔËË¥±É μÉ ¤·Ê£μ£μ ¶μ·μ£  ¸ ¡μ²ÓÏ¥° ³ ¸¸μ°. ‘μ¢³¥¸É´Ò° Ë¨É ¤ ¥É ´ ³
²¨ÏÓ ± Î¥¸É¢¥´´μ¥ μ¶¨¸ ´¨¥.

�¥§Ê²ÓÉ ÉÒ ¸μ¢³¥¸É´μ£μ Ë¨É¨·μ¢ ´¨Ö P13 (W < 2,0 ƒÔ‚) ¨ D13 (W < 1,6 ƒÔ‚)
¶·¥¤¸É ¢²¥´Ò ´  ·¨¸. 3. ’ ±¨³ μ¡· §μ³, ³Ò ¢¨¤¨³, ÎÉμ ÔËË¥±É ¸³¥Ï¨¢ ´¨Ö ¶μ²¥° ¶·μ-
É¨¢μ¶μ²μ¦´μ° Î¥É´μ¸É¨ ¶·¨¢μ¤¨É ± §´ Î¨É¥²Ó´Ò³ ÔËË¥±É ³ ¤²Ö ·μ¦¤¥´¨Ö ¡ ·¨μ´μ¢ ¨
³μ¦¥É ¡ÒÉÓ μ¶·¥¤¥²¥´ ¢ ·μ¦¤¥´¨¨ ¡ ·¨μ´´ÒÌ ·¥§μ´ ´¸μ¢ J = 3/2± ¢ πN -· ¸¸¥Ö´¨¨.

‡�Š‹�—…�ˆ…

‚ ´ ¸ÉμÖÐ¥° · ¡μÉ¥ ³Ò · ¸¸³μÉ·¥²¨ ¶·¨³¥´¥´¨¥ ÔËË¥±É  ¸³¥Ï¨¢ ´¨Ö ¶μ²¥° · §´μ°
Î¥É´μ¸É¨ ¤²Ö μ¶¨¸ ´¨Ö ¤¢ÊÌ ¶ ·Í¨ ²Ó´ÒÌ ¢μ²´ P13 ¨ D13. Œμ¦´μ ¸± § ÉÓ, ÎÉμ ´ ¡²Õ-
¤ ¥³Ò° ÔËË¥±É ¶·¨¸ÊÉ¸É¢Ê¥É ¢ ÔÉ¨Ì ¶ ·Í¨ ²Ó´ÒÌ ¢μ²´ Ì ¢ ¢¨¤¥ ¨´É¥·Ë¥·¥´Í¨μ´´μ°
± ·É¨´Ò ®·¥§μ´ ¸ + Ëμ´¯. „²Ö ²ÊÎÏ¥£μ μ¶¨¸ ´¨Ö ´¥μ¡Ìμ¤¨³μ:  ±±Ê· É´Ò° ÊÎ¥É (ππ)N -
± ´ ² , ®£² ¤±¨Ì¯ ¢±² ¤μ¢ ¢ D13-¢μ²´¥, ²ÊÎÏ¥¥ ¶μ´¨³ ´¨¥ ·μ²¨ ¨ ¸¢μ°¸É¢ ¢¥·Ï¨´Ò
Ëμ·³Ë ±Éμ· .
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