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Fixed field lattice with mid-plane symmetry

Ingredients:
e Continuum of closed orbits.

o Relation between length of the orbit and energy.

To obtain:
o Field distribution.

o Tunes without tracking particles (7).
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One closed orbits

Reo(0) = ro (14> A, cos(nd + ¢,))
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Continuum of closed orbits

Roo(0,a) = a-ro(1+ 2 Au(a) cos(nb + ¢u(a)))
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Continuum of closed orbits

Here we assume that Roo(6, a) is bijective.

T. Planche (TRIUMF) FFAG'13 Sep. 2013 5 /13



’B TRI U M F . . ) Canada’s national laboratory for particle and nuclear physics
J A Laboratoire national canadien pour la recherche en physique nucléaire et en physique des particules

P(a)

Length of each closed orbit:

L(a) = [ \/Rco(0,a)? + Ry (6, a)? db

Your choice: L(FE):

@ Isochronous condition: L (3,
e ‘Scaling FFAG like":L Pﬁl,
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Field distribution

U'"+U _ 1
P = U/2 372" with U = R—CO
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Field distribution

and B = —
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Example
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Fig. 1: Closed orbits of 10, 30, 60
and 90 MeV protons. ‘TRIUMF
cyclotron like' basic parameters
(Beonw = 0.303 T, 6 sectors)
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Example
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Fig. 2: Revolution frequency calculated by CYCLOPS
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Example
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Fig. 3: Tunes calculated by CYCLOPS
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Example

vt = (1= m)nt+{{2(1—2)} Hn, (6.3)
v.= (Wmn+ {u2n} Hn. (6.4)

k+1)2f?
vi=k+1 +E—~'—)“Jj‘(g12>m, (6.7)

N

1)
vr=— k+'f2—?+(—Nz)—f<g )y (6.8)

Fig. 4: From Symon et al., Phys. Rev. 103-6, 1956
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Example
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