
Supplementary materials 1: Mathematical fitting of the parameters 

The ΦA, ΦE, N, and θ are chosen by mathematical analysis to give the best fit to the 

observed values of the ratios ⊥I⊥/||I||, ||I⊥/||I||, and ⊥I||/||I|| (Yanagida and Oosawa, 1978; Kakol et al., 

1987; Borovikov et al., 2004) with use of following equations: 

 

I = (sin21/2   sin41/2) × ((1/2) × sin2ФА × cos2ФЕ   cos2ФА × cos2ФЕ  

+ (1/2) × sin2ФЕ × cos2ФА + 2 × cos × sinФА × sinФЕ × cosФА × cosФЕ)  

+ (1  sin21/2) × (1  sin2ФА  sin 2ФЕ) 

+ ((1  sin21/2 + (1/8) × (1 + cos2) × sin41/2) × sin2ФА × sin2ФЕ ; 

 

I = (sin21/2  sin41/2) × ((1/2) × cos2ФА × cos2ФЕ  (1/4) × sin2ФЕ × cos2ФА  

 (1/4) × sin2ФА × cos2ФЕ  cos × sinФА × sinФЕ × cosФА × cosФЕ) 

+ 1/2 × (1  sin21/2) × (1  sin2ФА  cos 2ФЕ) 

+ 1/2 × (1  1/2 × sin21/2) × sin2ФА × cos 2ФЕ 

+ 1/8 × (2 × sin21/2   (1/2+ cos2) × sin41/2) × sin2ФА × sin2ФЕ ; 

 

I = (sin21/2  sin41/2) × ((1/2) × cos2ФЕ × cos2ФА  (1/4) × sin2ФА × cos2ФЕ  

 (1/4) × sin2ФЕ × cos2ФА  cos × sinФА × sinФЕ × cosФА × cosФЕ) 

+ (1/2) × (1  sin21/2) × (1  sin2ФЕ  cos 2ФА) 

+ (1/2) × (1  (1/2) × sin21/2) × sin2ФЕ × cos2ФА  

+ (1/8) × (2 × sin21/2   ((1/2) + cos2) × sin41/2) × sin2ФЕ  × sin2ФА ; 

 

I = (sin21/2  (3/4) × sin41/2) × ((1/4) × sin2ФА × cos2ФЕ + (1/4) × sin2ФЕ × cos2ФА  

 (1/16) × (1 + 2 × cos2) × sin2ФА × sin2ФЕ + cos × sinФА × sinФЕ × cosФА × cosФЕ) 

+ (1/16) × (2  sin21/2) × (1 + 2 × cos2) × (1  cos2ФА  cos2ФЕ)  

+ (1/8) × (3 × sin41/2  ((1/2) × sin21/2  1) × (1 + 2 × cos2) × cos2ФА × cos2ФЕ ; 

cos = cos2ФА × cos2ФЕ  + sinФА × sinФЕ × cos2 ; 
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