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O
O

Following this dictionary, 
we guess a holographic model of QCD
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(Axial-)Vector meson (spin 1) ⇔ (Axial-)Vector gauge field
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“explicit breaking”
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Mode equations and boundary conditions

( )

2
2
5

2
22

2 3
5

1 1
4

1 1
4 2

a a iP
quadratic z z

a a a a
z z

V z V X X e
g z z

X
A z A P A

g z z z

μν μ ν μν
μ ν

μν μ ν μν
μ ν μ μ

η η

η η

⎡ ⎤⎛ ⎞= − − ∂ + ∂ ∂ + ∂ ∂ =⎜ ⎟⎢ ⎥⎝ ⎠⎣ ⎦

⎡ ⎤⎛ ⎞− − ∂ + ∂ ∂ + ∂ ∂ + ∂ −⎜ ⎟⎢ ⎥⎝ ⎠⎣ ⎦

L

           

           



Meson-Nucleon couplingMeson-Nucleon coupling

“Baryons in AdS/QCD”
Hong, Inami and Yee, PLB646 165 (2007)

“Meson-Nucleon Coupling from AdS/QCD”
N.M. and Motoi Tachibana

arXiv:0904.3816(accepted in EPJC)



( )

5
1 1 2 2 1 1 2 2

2
22

5

5 5
2 2

1 9, , 2 2
2 2

M A M A
Baryon A M A M

z z z

S d x g iN e D N iN e D N N N N N

D iL D iL m
zμ μ μ μ μ

⎡ ⎤= − Γ + Γ − +⎢ ⎥⎣ ⎦

⎛ ⎞= ∂ + Γ Γ − = ∂ − = Δ − = −⎜ ⎟
⎝ ⎠

∫

             

Spin ½ Baryon ⇔ Spin ½ Dirac fermionSpin ½ Baryon ⇔ Spin ½ Dirac fermion
Hong, Inami & Yee (2007)

5 †
1 1 2 2Yukawa Y YS d x g g N XN g N X N⎡ ⎤= − − −⎣ ⎦∫

To incorporate chiral symmetry breaking, 
the following Yukawa coupling is introduced

( ) ( ) ( ) ( )

1 1 1 1
† †

2 2 2 2

1 2 1 2

4

,
4

0,

Y Y
n n n nz z
L R R L

n nn n n n
L R R LY Y

z z

n n n n
R m L m L R

g X g X
f f f fz z z zm m
f f f fg X g X

z z z z
f z f z f fε ε

⎛ ⎞ ⎛ ⎞Δ −Δ
∂ − − ∂ −⎜ ⎟ ⎜ ⎟⎛ ⎞ ⎛ ⎞ ⎛ ⎞ ⎛ ⎞⎜ ⎟ ⎜ ⎟= − =⎜ ⎟ ⎜ ⎟ ⎜ ⎟ ⎜ ⎟⎜ ⎟ ⎜ ⎟− Δ Δ⎝ ⎠ ⎝ ⎠ ⎝ ⎠ ⎝ ⎠− ∂ − ∂ −⎜ ⎟ ⎜ ⎟

⎝ ⎠ ⎝ ⎠
= = = =

 

 Other B.C. from EOM
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πNN couplingπNN coupling
πNN coupling is generated from

1: Gauge coupling (5th component)
2: Yukawa coupling

3: Pauli term (through Goldberger-Treiman relation)
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Vector & Axial-vector Meson-Nucleon coupling Vector & Axial-vector Meson-Nucleon coupling 

Vector & Axial-vector meson-nucleon couplings come from
1: Gauge coupling 

2: Pauli term
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Numerical ResultsNumerical Results

Parameters: zm, gY (free parameters),  mN=0.94GeV
M=2.34MeV, Σ=(311MeV)^3 ← mπ,fπ

g5=2π← Matching to pQCD
c ← Nucleon g-2 Hong, Kim, Siwach & Yee (2007)

50% dev.predictionfitted

Data: gρNN = 4.2～6.5, gπNN ～ 13.6Data: gρNN = 4.2～6.5, gπNN ～ 13.6

Erlich et al (2005)



( )
1

1

4.0.6 26.5 26.9
0.7 33.6

3 6.2 8.2 10.5 20.1 22.0
5.1 6.2 10.1 11.4 19.8 2 .0 73 04.

m Y NN a NN NNz g g g gρ π
−

− − − − − −
− − − − − −

∼
∼ ∼

∼
∼

∼ ∼
∼

GeV                                                   
              
         

       
           
  4.2 6.4 10.0 13.1 18.8 20.5

5.1 6.5 13.0 15
0.8 38.6 40.2
0.9 42.5 44.1 .1 19.8 20.9

4.21.0 39.0 4 6.5 13.7 17.6 19.9 1.73. 28

− − − − − −
− − − − − −
− − − − − −

∼ ∼ ∼
∼

∼
∼
∼

∼ ∼
∼ ∼ ∼

          
           

 
  

      

       
        
              

Numerical ResultsNumerical Results

50% dev.predictionfitted

Data: gρNN = 4.2～6.5, gπNN ～ 13.6 Data: gρNN = 4.2～6.5, gπNN ～ 13.6 

Comparison to Skyrmion approach for baryons
Similar results: gρNN = 5.8, gπNN ～ 7.46

Hashimoto, Sakai & Sugimoto (2008)
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Pion mode functionPion mode function

Note that in the unitary gauge, if

its orthogonal combination of Az & P are massless ⇒ Pion
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