
Minimising overspill  

by pulse shaping 
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Gaussian shaping 

 Shaper with Gaussian 
impulse response: 

 Very desirable properties: 
 Symmetrical leading and falling 

edges 

 No undershoot. 

 Very linear phase -> constant 
group velocity (vs frequency)-> 
very low dispersion (distortion). 

 But not physically realizable (≠ 
0 even for t -> -∞). 
 so can only approximate … 
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Impulse response: 

Laplace transform: 



Semi-Gaussian shaping 

 Cascade of 1 differentiator and n 
integrators (with equal time 
constants). 

 properties: 
 falling edge much slower than 

leading edge. 

 No undershoot. 

 Easy realizable -> very popular 

 But high overspill :  
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Impulse response: 

Laplace transform: 
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Bessel-Thompson shaping 

 properties: 
 Best approximation to 

Gaussian. 

 Very small undershoot. 

 Less trivial to calculate & 
implement -> less popular 

 Small overspill :  
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Impulse response: no closed form. 

Laplace transform: Bessel n s  0  
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Important : pulse shape will also depend on strip capacitance and charge collection time ! 

Overspill < 5%  



Shaper amplifier stages. 

 Sallen-key architecture implements 

2 poles per stage. 

 3 stages could implement a 6-order 

Bessel shaper. 

 Overspill -1.4% (without input 

capacitance and collection time). 
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