
1 29 ò 1 12 Ï

2005 c 12 �

p U Ô n � Ø Ô n
HIGH ENERGY PHYSICS AND NUCLEAR PHYSICS

Vol. 29, No. 12

Dec., 2005

pp(p̄)�AL§rf�)�Øé¡5

4F² ëwu =ï�

(ìÀ�ÆÔnX LH 250100)

Á� O��©Û
pp�pp̄ �AL§¥��uds§��²þ�)AÇ, ��§���Aa.Ú�AU

þ�'X. ?�Ú�Ñ�«rf��é�Ç, uy²þâf�Ç, Ó ^é¡5, ��âfõê'~

±9ÛÉ³�Ïf�, Ñ�äN�Aa.±9�AUþk'. AO�Ñpp�A¥��f'Ç�u1,

ù�lf-E¢�(J�~¬Ü.

'�c pp(p̄)�A §��)AÇ âfõê ��f'

1 Úó

pUâf(�f�f!�frf!rfrfÚØ

Ø)�AJø
Ü©f���rfz��&E, ´

�«�p�^Å�!u�QCDnØýó��å»,

��´pU¢��nØ��ïÄ+���. �«p

U�AÑ�ÏL�C�)�þÜ©f(§���f),

Ü©f�ªrfz��«Ônrf. nØþ�±r

ù�E,L§©¤�“ML§”�“^L§”ü��ã,

c���ã�±d�6QCD(PQCD)£ã, ���

ã8c�U/Ï�«���.(XLund�u���

.
[1]

!Webber�ì���.
[2]

�)£ã.

Cc5lf-Erfz¢���
(J�I�

��rfz�.âU
)º. XRHIC¢��Cuy

�îÄþ«�fp�π0f'~p/π�C$��L1,

3îÄþp
T

> 2GeV/c¥�±þîÄþ«, 0f�î

ÄþÌÉ�³�, f�îÄþÌvkÉ�aq�

³�. ù��~�'~±9ØÓrf�ý�6v2 �î

Äþp
T

Cz²wØÓ�y�, Ü©f���.vk

�ÑÜn)º. PQCDÏLÜ©fÊ·���¼ê

Da→h(z)£ãüÞâfh��)�¡

E
dσh

d3P
=

∑

a

∫1

0

dz

z2
Da→z(z)Ea

dσa

d3Pa

,

���¼êDa→p(z)/Da→π
0(z) < 1, =¦3é$�î

Äþp
T
(X�u1GeV/c)e, ���f0f'p/π

0

�'1�. k�ïÄ@�Ü©fB�±�9�Ô��,

Ü©f��¼êDa→h(z)¬�“�¸”UC, ÚåCþ

z �#IÝ, �ù«UC¬±�Ó��ªK��)

�¤kf�0f, �Ã{)ºþã“�~”y�. Ù

�Ï3ulf-E�Ü©f�)ÚÜ©fDÂ9�

±�0���p�^L§�,nØþ®²'�²(,

�Ü©f�rfzL§8c¿Ø�Ù, ÏdI�?�

Ú�\ïÄ. ¯¢þ, ��¡�)�îÄþ�rfI

���îÄþÜ©f���, �îÄþÜ©f�)

�¡�ÙîÄþU�ê5Æeü, Ï�¡�~�.

,��¡Ü©f�îÄþ����õ�rf¤��,

¿�8¥3��rfS, ¤±��Å�éJ�)�î

Äþrf, �ÒÃ{)ºþã“¿	”y�. 3§�

|Ü�.¥, ��m¥�þ)B4�§��§�3Ä

þ�~�C�, U
|Ü¤Úü�/¤0f, 0f�

ÄþÒ´üö�ÄþÚ, 3�§�|Ü¤�f, ÙÄ

þK´3�§�ÄþÚ, ù���îÄþ�Ü©fU


|Ü¤��îÄþ�rf, Ïdég,�U
)º

�îÄþ«f0f'ªC1�“¿	”y�. �´d

uù
�Ï, <�uÐ�5^�)ºØØ�A�|Ü

�.��lf-E�rfzÅ�£ãÙrfz. Ù

¥dR.J.Fries�<JÑ�“�p
T

§�|Ú�p
T

§�

��¿�Å�”
[3]

@�îÄþ�u6GeV/c�rfd§

�|Ü�), îÄþAO��rfd�îÄþ jet�

�/¤. ,�«dV.Greco�<JÑ�¡�“Ü©fK

Ü”�|Ü�.
[4]

,@� minjet Ü©f� QGP ¥9Ü

2005 – 04 – 07 Âv

1125 — 1130



1126 p U Ô n � Ø Ô n ( HEP & NP ) 1 29 ò

©f�|Ü, �Ñ^MÜ©f�|Ü�ã�. ù
|

Ü�.ÑU
)ºRHIC�k'¢�, L²|Ü�.

3)ºQGPrfz�¡�`³.

3ïÄe+e− �võâf�)L§¥JÑ¿��

u��'�¤õ�“§�|Ü”rfz�.(QCM)
[5]

,

��l§��gÑuïÄÜ©f�rfz, ØI�?

Û�	b½)º
e+e− �v!pp(p̄)-E¥"�âf

õê!õê©Ù!f'é��X�¢�. �©

3§�|Ü�.(QCM)µee?n'�{ü�pp�

pp̄�AL§, ùü«�A\��rfÑ��g��À

§��ý�-u#�)�§��årfz�"�r

f, ù����A��lf-EL§´���q�.

ÏLïÄ¹k\�rf��À§�XÚ�rfz, ©

Û�Arfg���ØÓÀ§�é"�rf�K�,

éïÄlf-E�rfz¬kéõé«. (JL²

\�À§��K�=¦3épUþe��©²w, �

Ñ
Ó ^Øé¡!ÛÉ³�Ïf�UþUC!f

��f'~�u1��ýó, ù
A��lf-

E¢�(J�©¬Ü. e¡Äk�Ñrfzc�Uþ

Cz�§�²þ�)AÇ, dd�±���«rf�

�é�Ç, ?�Ñpp�pp̄ �Arfz"��Øé

¡5A�. ��é�©(J�
{ü�(�?Ø.

2 ²þ§��)AÇ

�«pUâf�Aa.ØÓ, §���)Å��

�)AÇ�ØÓ. �µ�üX�e+e− �vL§§�

�)�)>f�r�p�^ü��ã, $U�Uì§

�>Ö²��'~ÏL>fL§�)�é“Ð©��

§�”, q0q̄0, q0 � q̄0 ÏLr�p�^?�Ú-u�)

Nõé“#)��§�” uds, éuÐ©§��u0ū0 �
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L 1 pp�AL§��âfõêØé¡5

Uþ/ 〈π+〉 〈π−〉 〈K+〉 〈K−〉

GeV ¢� nØ ¢� nØ ¢� nØ ¢� nØ

23 3.71±0.19 3.72 3.27±0.16 3.31 0.337±0.017 0.339 0.209±0.010 0.219

31 4.07±0.21 3.97 3.65±0.18 3.60 0.367±0.018 0.365 0.244±0.012 0.249

45 4.45±0.22 4.41 4.09±0.21 4.00 0.411±0.021 0.402 0.286±0.014 0.286

53 4.68±0.23 4.62 4.29±0.21 4.18 0.430±0.022 0.422 0.306±0.015 0.295
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Asymmetry of Hadron Production in pp(p̄) Reaction

LIU Xi-Ming ZHAO Ning-Hua LAN Jian-Sheng

(Departiment of Physics, Shandong University, Ji’nan 250100, China)

Abstract The mean production probability of light flavor u, d and s quarks in the pp and pp̄ reaction is calculated

and discussed in this paper. It is found that the production probability depends on the energy and type of the reaction.

As a result, the average yields of directly hadrons, the asymmetry of isospin, and the ratio of particle to antiparticle are

all dependent on the energy and type of the reaction. In particular, we find that the ratio of banyon to antibaryon in

pp reactions is larger than 1, which is consistent with the experiment results of heavy ion colliding.
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