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(&)} Variation of Constants (repeat)

&, &
DED A,o

Z =L(s)Z + Af(Z,S) Field errors, nonlinear fields, etc can lead to Af(Z,S)
Zy =L($)Z, = Z,(s)=M(s)Z,, with M (s)d=L(s)M(s)a
2(s) = M(s)a(s) = Z(s)=M (s)d+M(s)d (s)=L(s)Z + M (Z,5)
(5) = 7, + (M DN GE)I) S
Z(s) = A_4<s>{zo + (M7 G (EE).5) dﬁ}

=Zz,(s) +f]\_4(s _ §)A]7(Z(§),§) ds Perturbations are fpropagtate(’j
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a'=—-(k> +k)x+ K0
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AK =0k

D(s) = ﬁ(S)]K (S B(5) sin(yp(s) —y(s))ds
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Dispersion correction for One-pass Accelerators

X'=a x(s)=x,(s)+D(s)0
—(k* + k)x + K0 x,)'=a_, a'=-(kK’+k)x,

D"=-(x’+k)D+x

a!

Use quadrupoles for Ak = D(s)+AD(s)
dispersion correction (D+AD)" = —(K2 +k)D+AD)+x-Ak-D

AD" = —(i> + k)AD = Ak D

Ak =Ak-D

AD(s) = \/ﬁ(S)]Ak *D(5)\ B(S) sin(y(s) -y (S))ds
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The FODO Caell

Alternating gradients allow

focusing in both transverse

plains. Therefore focusing and

defocusing quadrupoles are

usually alternated and

interleaved with bending Ly, =6bm, @=225°,

magnets. E ~3.8m

B. =~102m, f. . ~1.8m

P~ E
Uropo =3

N
Mo = MFoDo

The periodic beta function and dispersion
for each FODO is also periodic for an

. . accelerator section that consists of many
o 1z 3 dAgmS 6 FODO cells. Often large sections of an
Q.F B 5) B " Q'F accelerator consist of FODOs.
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The Low Beta Insertion

18, B =B+ ()]

FODO section FODO section

Low beta insertion /j: , /3:

/i)left —IOW/”/J)Mlowﬁ P small M, . =-1

AK/J)y

—right
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