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Driven spin perturbation on a
trajectory

Integer values of spin-tune nx tune n, lead to

coherent
disturbances of spin mc

Remedy:

Siberian Snakes avoid
resonances by making
the spin-tunen = %
Independent of energy.

¢z X ¢z o y = yo Sin(yo + nQy)
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Equation of

motion for spin
fields
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The
Invariant
Spin Field

A) Maximum polarization:  P;,= < i(7) Phhase space

For a large divergence, the average polarization is small,
even If the local polarization is 100%.

B) 7(Z)XSis an adiabatic invariance !

C) ﬁ(f) Defines an amplitude dependent spin tune !
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Low energies: First order theories agree Georg Hoffstaetter@Comelledu




First Order Theoriess) PETRA
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Medium enerqgies: resonances still isolated
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First Order Theoriesc) HERA
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Resonances are
no longer isolated. |solated resonance model becomes invalid




Polarized Deuterons

depolarizing resonance
strength ® Resonances are 25

times weaker and 25
times rarer for D than
for p

® Transverse polarization

100 300 500 700 900 Gev could be achieved
} without Siberian
D  depolarizing resonance Snakes

000 strength

® Transverse RF dipoles
could be used to rotate
and stablilize
longitudinal polarization
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Siberian Snakes

Siberian Snakes rotate spins at each energy %2 times

AU: ;

\

Freedom: direction of the rotation axis in the
horizontal Georg.Hoffstaetter@Cornell.edu




CO spin motion with 2N Siberian
Snake
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Siberian Snakes and Resonances

SN Some structure of the 1st order resonances remains after
Siberian Snakes have been installed.  Georg Hoffstaetter@Comell.edu




Spm Tune at ngher Order Resonance
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The spin tune deviates from %z for particles which
oscillate around the design trajectory with amplitude J, .
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High Order Resonance Strength

The higher order Froissart-Stora formula

- Resonances up to 19th o)
order can be observed A

Resonance strength can
ne determined from tune
jump.

=<f(Z) >| |Spintune

TFaC.ked. depolarization as expected

R ol | | | | | | |
logo(2E-[L]) a0z JEDS_ B0+ 207 803 204
e e p (GeVfc) p (GeVie)

Computations performed in SPRINT, Hoffstaetter and Vogt, DESY/00 Georg.Hoffstaetter@Cornell.edu




Shake matching

8 Snakes:

4 Snakes:

1st Order:4 harmonics of the spin perturbation in each section.
With 4 snakes only 2 can be compensated

With 8 snakes all 4 can be compensated
Georg.Hoffstaetter@Cornell.edu




P, after Snake Matching
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Spln Tune after Snake I\/Iatchlng
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Matching the betatron phases

AWqy = 2w —@n

A proper choice of
betatron phase advances
allows snake matching
with 4 snakes

Vi = 2(¢n — @)
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Allowed Beam Sizes

8 filtered
snakes

8 filtered
snakes

4 snakes In 4 matched

7 IStandard scheme l - snakes
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Snake matching allows to have significantly larger

beamS. Georg.Hoffstaetter@Cornell.edu




TESLA with Rontgen FEL
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