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ūbi(p3)γ
µ×

T a
ij(6p1− 6p4 +mb)γ5ubj(p1)ε

a
µ(p2) . (6)

y3, ébΠ0
t ��)�¡?1ê�©Û. �Π0

tΠ
0
t

�)L§�', dubΠ0
t �)L§"���m�O�,

¦�bΠ0
t ��)�¡��uΠ0

tΠ
0
t ��)�¡. ã5�

Ñ
3Tevatronþ, bΠ0
t ��)�¡�MΠt

Cz�

�.

ã 5 TevatronþbΠ0
t �)�o�¡�MΠt

Cz�

O�L²3Tevatronþ, bΠ0
t ��)�¡�,é

�, ��3A� fb�þ?. ù´Ï�3Tevatronþ, �

zÌ�5g�§�, b§��zé�. ù����

¡, ·�Ã{3TevatronþÏLbΠ0
t �)5&ÿ¥5

top-pion0f. ã6´LHCþ, bΠ0
t ��)�¡�MΠt

Cz��.

ã 6 LHCþbΠ0
t �)�o�¡�MΠt

Cz�

lã¥�wÑ, LHCþ��)�¡3Az� fb�

pb�þ?. �Tevatron�', 3LHCþbΠ0
t ��)�

¡��O\. ù��¡´Ï�, 3LHCþ, é�¡��

zÌ�5g�fÜ©; ,	, �%Uþ�O�U��

Jp t���z. é��MΠt
, �¡U�pbþ?. LHC

�cÈ©�Ý�100fb−1/year, �±ýO, 3LHCþ,

ÏLbΠ0
t ù��)Å�, zc��)104—105 �bΠ0

t

¯~.

· � � �, 3 r f é E Å þ, ¥ 5 top-pion 0

f � � Ï L pp(pp̄) → Π0
tV(g,Z,γ,W) Ú pp(pp̄) →

Π0
t t̄t,Π

0
t tc̄ �), ©z [9]®éù
L§?1
ïÄ.

Ù¥�¡���´Π0
tg ��), 3LHCþ��A�

$�A��pb, �ù�L§"�&Ò©Û'�(J,

�µ��. 3LHCþ, Π0
t t̄t, Π0

t tc̄��)�¡3102—

103fb�þ?, �bΠ0
t ��)�¡þ?���Ó. d

uΠ0
t tc̄´�UC�L§, �µ'�ZÀ, ´&ÿ¥5

top-pion0f�n�L§. 3LHCþ, ÏLbΠ0
t ��

)&ÿ¥5 top-pion0f�äkÕA`³. �´TL

§U�)v
õ�&Ò; �´¢�éb§�k�p�

£O�Ç, ÏL�©Ù�ÿþÚb§��£O, ¢�U

N´/�OÑb§����#âf��)L§.

��¢�þÏL"�âf5�O¥5 top-pion0

f, ·��I�©Û¥5 top-pion0f���PC�.

©z [8]é¥5 top-pion0f�PC�?1
ïÄ. Π0
t

�Ì�PC�� tt̄, tc̄, bb̄, gg. �MΠ > 2mt �, du

Π0
t t̄tér�ÍÜ, Π0

t A�ÑPC� tt̄, Ù¦PC��

PC©|'é�, �dud�Π0
t PC°Ý��, éJ

ÏL t̄t5&ÿΠ0
t . �MΠ < 2mt �, t̄t��B4, Π0

t �

oPC°Ý��ü$, d�Π0
t ��Ì�PC�´ tc̄.

ù�PC�´�UC�, ù´TC2�.�;.A�.

duIO�.¥GIMÅ���3, Ø�3�UC¥5

6, ÏL tc̄&ÿΠ0
t , IO�.��µ'�ZÀ. ù�

A��Π0
t �&ÿJø
ÕA�Å¬. ·���, LHC

zc��)104—105 �bΠ0
t ¯~, XJ¢�UéÐ/

ï t§�, k�/£Oc§�uy�UCL§��



1 3 Ï �=s�µrféEÅþ¥5 top-pion0f�)L§pp(pp)→Π0
tΠ

0
t , bΠ0

t �ïÄ 235

3, ò5�LHCAUuyv
��ß&Ò5�OΠ0
t ,

l�TC2�.Jø���¢�yâ.

nþ¤ã, TC2�.Jø
�«n��>f»"

�ÄåÆÅ�, T�.ýó
�x�dÏâf, top-

pions0f��3, pU¢�XUuyù«âf��

3, ò�TC2�.Jø���¢�yâ. 2007cLHC

�$1ò�u�TC2�.JøûÅ. �©3TC2�.

e, ïÄ
rféEÅþ¥5 top-pion0f��)L

§: pp(pp̄) → Π0
tΠ

0
t Úpp(pp̄) → bΠ0

t . ·��ïÄ(

Jw«, 3�5�LHC¢�þ, ÏLbΠ0
t ��)k�

U&ÿ�¥5 top-pion��3. ·��ïÄò�LHC

¢�Ïé¥5 top-pion0fJøkd��nØ��.

ë�©z(References)

1 Hill C T. Phys. Lett., 1995, B345: 483—489

2 Susskind L. Phys. Rev., 1979, D20: 2619—2625

3 Buchalla G, Burdman G, Hill C T et al. Phys. Rev., 1996,

D53: 5185—5200

4 YUE C X, XU Q J, LIU G L et al. Phys. Rev., 2001, D63:

115002

5 WANG X L, YANG Y L, LI B Z et al. Phys. Rev., 2002,

D66: 075009; WANG X L, YANG Y L, LI B Z. Phys. Rev.,

2004, D69: 055002; WANG X L, QIAO Q P, ZHANG Q

L. Phys. Rev., 2005, D71: 095012

6 WANG X L, YANG Y L, LI B Z et al. Phys. Rev., 2002,

D66: 075013

7 WANG X L, LI B Z, YANG Y L. Phys. Rev., 2003, D68:

115003; WANG X L, LI B Z, YANG Y L. Phys. Rev., 2003,

D67: 035005

8 WANG X L, WANG X X. Phys. Rev., 2005, D72: 095012

9 WANG X L, YU L L, SONG N H et al. Commun. Theor.

Phys., 2006, 45(3): 521—526

10 HE H J, YUAN C P. Phys. Rev. Lett., 1999, 83: 28—31

11 LU Gong-Ru, YIN Fu-Rong, WANG Xue-Lei et al. HEP &

NP, 2004, 28(4): 345—349 (in Chinese)

(°úV, ÐEJ, �ÆX�. pUÔn�ØÔn, 2004, 28(4):

345—349)

Study of the Top-Pion Production Processes pp(pp̄)→Π0
tΠ
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at the Hadron Colliders *
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Abstract In the framework of the topcolor-assisted Technicolor(TC2) model, the neutral top-pion (Π0
t ) production

processes at hadron colliders(Tevatron and LHC), pp(pp̄) → Π0
tΠ

0
t and pp(pp̄) → bΠ0

t , are studied. The results show

that the cross sections of these two processes at Tevatron are too small to observe Π0
t . The cross sections can be

significantly enhanced at LHC, but Π0
t is also not observable via Π0

tΠ
0
t production at LHC. The cross section of bΠ0

t

production reaches the level of a few hundred fb even a few pb at LHC and 104—105 events can be produced each

year. Furthermore, Due to the existence of the flavor-changing coupling Π0
t tc̄, Π0

t can be experimentally detected via

the decay mode Π0
t → tc̄ with the clean background. Therefore, the enough distinguished Π0

t events would be obtained

via the bΠ0
t production at LHC future experiments. Our study can provide the valuable theoretical information for

probing neutral top-pion and testing TC2 model at LHC.

Key words Topcolor-assisted Technicolor(TC2) model, the mechanism of the electroweak symmetry breaking(EWSB),

hadron collider, production cross section
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