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Figure 4. Feynman diagram. 
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3.2 Singularities
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Figure 5. Singularities
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-channel crossed cut:   ( )u s ∈ (−∞, s1] u ≥ (mN + mπ)2

-channel crossed cut: the arc  ( )
                                     ( )
t 4m2

π ≤ t ≤ 4m2
N

s ∈ (−∞,0] 4m2
N ≤ t

Trivial cut:   generated by logarithmss ∈ (−∞,0]

 pole: -channel pion pole exchange and 
                       -channel nucleon pole exchange
sN = m2

N t
u

46



Kinematical structure：Square root

Difference of cuts：
                                   

s − sL s − sR

(s − sL)(s − sR)

ℳL = ℳ(2)
tree

sR
sRsL

sL

47



Arguments Negative Region

-

s − sR (−∞, sR)

s − sL

s

s + m2
N − m2

π + s − sR s − sL

s + m2
N − m2

π − s − sR s − sL

3s + m2
N − m2

π + s − sR s − sL

3s + m2
N − m2

π − s − sR s − sL

s − m2
N + m2

π + s − sR s − sL

s − m2
N + m2

π − s − sR s − sL

(−∞, sL)

(−∞,0)

(−∞,0)

(−∞,
1
2 (m2

π − 2m2
N))

(−∞,0)

(0,sL)

(−∞, sL)

Table 3. Analysis of arguments causing singularities

48



4. Numerical Analysis
4.1 Fit
Figure 6.  channel fit resultsS11
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Parameters of Fit II are high correlated.

Table 2. Fit results.  is dimensionless ，the unit of  is .a b GeV−1
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Table 4. Decay amplitude at pole position and decay width. The 
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5. Summary and Outlook

1. Use a dispersion relation about single pion 
photoproduction ;

2. Extract couplings of ;

3. The couple channel analysis and research on single 
pion eletroproduction are ongoing.

N*(890)
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Thank you！
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6.Backup
Relevant interaction vertex
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πN ⊃ +

gA

2Fπ
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4Fπ
AμΨ̄ (γ5γμ [ϕ, τ3]) Ψ
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πN ⊃ −eΨ̄σμν [ c6

2 (∂μAν − ∂νAμ) τ3 +
c7

4 (∂μAν − ∂νAμ)] Ψ

ℒ(2)
ππ ⊃ −

ie
8

AμTr ({∂μϕ, [ϕ, τ3]})
Normalization about multipole amplitude

EI= 1
2 II

0+ (s → zR) = −
2
3s

gγgπ

s − zR
= −
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gγgπ

2 zR( s − zR)
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 散射相移拟合ππ
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散射相移πK
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