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Let R(s) be the radial position of the closed orbit
assumed to lie in the plane y=0. Then, if the radial co-

ordinate r=R(s)+x, and the local curvature of R{(s) is

k(s) = 1/p(s), Laplace's equation for the potential becomesl
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Assume an expansion of the form:
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Substitute this potential into Eq. (1), multiply by (l+kx)3,
and adjust the general indices to yield " y" as a factor
common to all terms. This yields the following recurrence
relation:
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r
where the prime designates differentiation with respect to
the longitudinal coordinate s. It is to be noted that all co-
efficients for which the indices m and n are less than zero

are zero.
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SPECIFIC LOW ORDER TERMS

The lowest order coefficients A and A are com-
m,0 m, 1l

‘pletely arbitrary. These terms in fact represent the fields

on the reference curve 2(x=y=0).
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Eguation (3) serves to relate all other coefficients to

those in Eq. (4). ©Note that n only appears as a subscript.
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VECTOR POTENTIAL

expression for the vector potential.
.3 S
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present coordinate system,

let

+ 2k"A

+ 3k7A

- A"

- 18kk'a.

+ 2A"

e
+ k A01

- 2k3a

11

21
+ 2k'A!

3
31 6k~A

2
I
01 18k™A

31

3
41 "~ 12k™A

IAI

01 + 96k

+ 8kAL

21 3

+ k3A

10 ¥

20 + k"A

10

k3a

11 *

+

+ k"A

21 1

11

TM-173

0300
(10)
- AL+ 2KAY, (11)
_ T
1y - 6 kk'ag,
AL (12)
4
21 + 6k All
n_ Ppt
v - 18Kkk'Aj;
(13)
4 5
5 + 24k'a,, - 20k
3, 2 .,
a7, + 144k%k'Al;
L F 4k'Al - Ay (14)
L} ]
5kk'A,
nu
+ AOO (15)
[ ] |
5kk'AJ,
{1}
1t Ry (16)

In hamiltonian analysis, it is necessary to have an
Using L operator

is the only constant vector in the
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L =1 V. 1
1yx (17)

with this operator a general decomposition of any vector
such as the vector potential may be written as

A = LU + VxLV + VW. (18)
The flux density becomes

B = VxA = VxLU - va_v (19)
and

= 2 2

VxB = -LV°U - VxLV®V = 0, (20)

which may be satisfied rather generally with
2

VU = 0 | (21)
vy = o (22)
Then
. 2 U U
B=VxLU = 1 VU -~ Vg== ~ Vi— = VO 2
Hence
fy Yy Ann m _n+l
U = -kfo ddy "' + F(X:'S) = -2 m)—:x y + F{(x,s). (24)
To obtain the function, F(x,s) notice4 that
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If one sets a particular solution
C_(s)
F=3-—5—x" (28)
Then
C_ . +(3m+1)kC_, +m(3m-1)k%C_ +m(m-1) %k>C
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This recursion relation gives for the first few terms
Co = Cl =0 (30)
C, = Ay, (31)
C3 = By17kBg; (32)
. — 2 AN
Cq = Bpy7kByy 3k 2y;7Rg; (33)
CHOICE OF GAUGE
Since VZV = 0, the vector potential may be written as
= - v (34)
A=1LU+ V(W By)
or
A =1L0 + VT, (35)

where, since W and 38V/93y are not needed separately they have
been combined into T.
Since T may be any arbitrary function without altering

the magnetic flux density, a gauge is selected whenever T is
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specified.  Having found U through the L-operator scheme, the

simplest gauge is T = 0. This gives
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Another useful gauge is found by setting xAX+ yAy equal
to zero. Let T be given by

Dmn(s) n

T=Zm——' me . . (38)

Then set XAty Ay = 0 and obtain
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or, after adjusting indices
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Thus the recursion relation becomes for n=0:
— = - ¥
Do * (m 1)Dm—l,o Ch-1 (41)
or
Pog = P1o = P2p = O (42)
D3g = ~C5 (43)
Dyg = ~C3 + 3kC, (44)
—_ - | B 2 1
Dy = —C, + 4kCg 12k7C, (45)
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For n =1, 2, 3, etc. the recursion relation becomes

(m+n)D + m(m+n—l)kDm_ = mA

mn 1,n é—l,n—l
or for n = 1
Doy = O
D) = 5 Ao
Do1 = % Ajp %k 200 X
Dy = 383 ~ 50 Blo * 35 Al
Dyy = & By - tExkayy + 2E7ar - 2l

for n = 2

Dgy = O
Dyp = % A1
D,y = 3 Ri1 KRy
Dy, = 3 Ay £k A+ EKA,
Dy, = 3 A}, - 2kal.+ 4k%A] - 4k°Al;
and, for n = 3
Dg3 = O
P13 = % Ap2
Dy; = £ Al - 3 kA,
Dyy = 5 Ay, - KA}, + kAL,
Dyy = § A}, - 73 kayy + 25 xk%ay, - 20 0ay,

Then, in this gauge
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_or
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