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Depolarizina Resmxances 

Vertical guide field strorqcst -i axis cf q,in 
precessiorl usually wrtical. 

yG __. “spin tune” 

(number of 360’ precessions turnj 

Horizontal field components always present in 
focusing elements due to vertical betatron 
oscillations, 3 spectrum of horizontal 
field contains beat frequencies between field 
spectrum and vertical tune: 

oc C [a~cos(nizQ@ + &sin(n+v,)@]. 
xl 

When yG equals one of these frequencies, 
coherent addition of effect of horizontal fields 
occurs, 3 resonance when 

yG = n*v t (intrinsic resonance). 

In addition, there are horizontal fields due to 
orbit excursions Ieading to resonances when 

YG = n I-- (itiserfection resonance). 



Crossing a Depolarizing Resonance 

n Spin precesses about non rotating axis in 
coordinate system rotating with resonant 
frequency. 

n As a resonance is crossed, precession axis 
rotates from vertical to horizontal (on 
resonance) to vertical. 

n Three cases to consider: 

-+ Slow crossing (many turns): 
Spin follows precession axis 9 spin flip. 

+Fast crossing (less than one turn): 
Spin will not be affected 3 no depolarization. 

+ Intermediate crossing speed (few turns): 
Spin motion greatly disturbed 
* depolarization. 

m The Froissart-Stora formula gives an 
analytic expression for asymptotic crossing 
of an isolated resonance: 
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Siberian Snakes 

m 
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180. spin flip about a horizontal axis. 

longitudinal axis: 1. kind 
radial axis: 2. kind 

Undo on the second turn 
w-hat you did in the first txrn. 

Spin precession axis always in the 
horizontal plane< 2 ~ske). 

Two snakes on opposite sides with 
orthogonal precession axes: 
3 Spin precession axis vertical. 

Siberian Snakes for high-energy applications 
are designed using bending magnets: 

8, = yG8, for transverse fields; gt 

9, = (l+G)@, for solenoidal fields. %= ip ‘Oe3 

Examples of Siberian Snakes of 1. kind: 
n Steffen Snake; 

n Courant helical snake; 

n Helical snake with discrete magnets. 
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