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Introduction 

SUSY is one of the leading candidates beyond the SM, 
                                   but has to be broken at low energy 	


Dynamical SUSY breaking (DSB) is most desirable  
                                          to solve the hierarchy problem	


F or D??	

F-term DSB has been well studied so far and  
       is induced by nonperturbative effects such as instantons  
                                   due to the nonrenormalization theorem	


D-term breaking is NOT affected by the nonren. theorem 
 

D-term DSB is possible in principle,  
                               but NO explicit model has been known 	


D-term DSB (DDSB) in a self-consistent  
            Hartree-Fock approximation	


Action: N=1 U(N) gauge theory w/ an adjoint chiral multiplet 	


l General N=1 U(N) action of an adj. Φ & V w/ 3 input fcts 
 

l Vacuum in the unbroken phase of U(N) 
 

l ∂W=0@tree level 
 

l VEV of the third derivative of        nonvanishing 

 
                 Dim 5 operator ⇒ Dirac gaugino mass 
                  Source of Supersymmetry Breaking	
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Fermion masses	


D ≠ 0&
∂a∂aW ≠ 0

Gaugino(m-) becomes massive by nonzero <D> 
 

⇒ SUSY is broken	
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Dirac bilinears condensation	


D-term 
EOM	


Gap eq.	


 

Ma =
− i
2
gaaF0aaF

0 − 2
4

gaa ImF( )aaF0aaD
0

− 2
4

gaa ImF( )aaF0aaD
0 gaa ∂a∂aW + gaag0a,aF

0

⎛

⎝

⎜
⎜
⎜
⎜

⎞

⎠

⎟
⎟
⎟
⎟
=

mλλ
a mλψ

a

mψλ
a mψψ

a

⎛

⎝
⎜
⎜

⎞

⎠
⎟
⎟

 

m± = trM( )λ ±( ) = trM
2

1± 1+ if( )2 + 1+ i
2
f⎛

⎝⎜
⎞
⎠⎟
2

Δ2
⎡

⎣
⎢
⎢

⎤

⎦
⎥
⎥
,Δ ≡ −

2m
λψ

m
ψψ

, f ≡
2im

λλ

trM

D0 ≠ 0 Fermion masses 
      are modified	
F0 ≠ 0

NG Fermion	
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Supercurrent	


NGF is a linear combination of λ0 & ψ0	


Coupling to SUGRA, the gravitino becomes massive  
by super-Higgs mechanism	
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Effective potential 
in the HF approximation	


tree 〜 1-loop in the     expansion	
 

 

ϕ ≡ϕ 0 complex( ),U(N) invariant scalar

D ≡ D0 real( ),F ≡ F0 complex( )
3 constant 
Bkg fields	


V =Vtree +V1−loop +Vc.t .
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Potential@tree level	


EOM  

Potential consists of 3 parts	
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Long-lived 
   for ms << Δ0Λ	
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Trivial solution Δ0=0 is NOT lifted	
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Solution of 
the gap eq.	


Δ0

1-loop effective potential	
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ms ϕ,ϕ( ) ≡ g−1 ϕ,ϕ( ) ′′W ϕ( ) (scalar gluon mass)	


Divergences are subtracted by a SUSY counter term	
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Potential analysis	
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Stationary values	
⇒ gap equation	
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F*,F*( )

F-term is treated to be perturbative in our analysis	
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Nontrivial  
solution!!	
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Gap equation	


SUSY is dynamically broken	


Δ0*,ϕ* =ϕ*( )                      determined as the intersection point  
of two real curves in the                    plane   	
Δ0*,ϕ =ϕ( )
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Determination of F	


Metastability of our false vacuum	


Numerical Samples	


Stability of our vacuum  

Confirmed the existence of the local minimum	



