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Vaccaro stability diagrams
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Vaccaro stability diagrams

Direct problem: 𝐹(𝐽) → 𝑉(𝑔′)

Type	equation	here.

𝑉(𝑔′)

Inverse problem: 𝑉 𝑔! → 𝐹(𝐽) ; a pair of nonlinear integral equations.



Tails: easy  
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Core: fitting approach  
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aspect ratio for V

𝐹 𝐽 ∝ 1 −
𝐽
𝐽&

'
𝑛	𝐽& > 0



Core: iterative 4-leg walk  

AB20

1. Compute integrals with your initial guess 𝐹(𝐽);

2. With that, make tables 𝑔! 𝜈 ;	 𝑔!! 𝜈 	;

3. Update your guess as 𝐹 𝜈 = −𝜋"#ℑ𝑔"# 𝜈 ;

4. Normalize the updated 𝐹(𝐽) and go back to 1.
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2D case  
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Positive tune shifts mostly correspond to x, negative — to y. 
The problem is effectively factorized,  reducing to 1D case.



Chromaticity effects  
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If 𝑔 ≪ 𝜔$  then the gain is distributed between the headtail modes: 

𝑔 → 𝑔! = 𝑔	𝐾!(𝜁)

for the longitudinally Gaussian case

in general

If 𝑔 ≫ 𝜔$, 𝜁 𝜔$ ,    the single rigid-bunch mode is formed, taking the entire gain.

with 𝜁 = rms HT phase
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Many thanks!  


