
Errata for 2011 lecture notes

Classical Mechanics and Electromagnetism

in Accelerator Physics

From the 2011 US Particle Accelerator School by G. Stupakov

Overview
Below are some typos, errata and clarifications of the 2011 class notes by G. Stupakov.

This is probably not a complete list. Key items will be highlighted during lectures. This list
was last updated 2016.

Lecture 3
In section 3.2 on p. 28, the second line of Eq. (3.6) is incorrect. The Lorentz factor γ

should be in the denominator. It should read

L(r,v, t) = −mc2
√

1− v2/c2 + ev ·A(r, t)− eφ(r, t)

= −mc
2

γ
+ ev ·A(r, t)− eφ(r, t) . (1.1)

Introduced in section 3.5 on p.32, with Eqs. (3.31) and (3.32), the definition of the Poisson
bracket has the opposite sign to the usual convention. This is continued throughout the class
notes. The standard definition of the Poisson bracket is

{f, g} =
∑
i

(
∂f

∂qi

∂g

∂pi
− ∂f

∂pi

∂g

∂qi

)
. (1.2)

This does not affect the final conclusions anywhere, but it is useful to note that usually one
will see canonical coordinates defined as ones where {qi, pj} = δij, whereas in the notes the
order of terms in the Poisson bracket is reversed.
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Lecture 5
Section 5.1, p.42: the Poisson brackets of Eq. (5.2) and below Eq. (5.3) are missing

commas between the p and q.
Section 5.2, p.44: be careful that the time-like coordinate w which shows up in Eqs. (5.11)

through (5.13) is not confused with the frequency ω.

Lecture 8
On p.67, Eq. (8.13) is correct but should be put into context. This is a special result

for a special configuration, and it is not generally true that the Hamiltonian is an action
divided by the beta function. In particular, the beta function has to be solved from the Hill’s
equation, and is not necessarily equal to J/H.

On p.67, Eq. (8.14) is missing a ‘-’ sign, should read

J ′ = −∂Ĥ
∂φ

(1.3)

although since the derivative is 0 the sign has no impact.

Lecture 9
Section 9.1, p.72: Eqs. (9.7) and (9.8) should replace ∆B with ∆B0. Note that ∆B0 has

units of T-m because the magnetic field is ∆B0 times a delta function.
On p.73, Eq. (9.9) is somewhat vague. If we are literally taking s < s′ < s + C, so that

ψ(s) < ψ(s′) < ψ(s + C), we should take the sinusoidal term to be cos[ψ(s) − ψ(s′) + πν],
so the sign is wrong. Otherwise, you could write it as cos[|ψ(s)− ψ(s′)| − πν], requiring the
absolute value term to always be between 0 and 2πν.

On p.73, Eq. (9.14) should not include a factor of x, since this was already separated out
in Eq. (9.1).

On p.76, Problem 9.6, the first term should be ∆K with an uppercase ‘K’.
On p.77, four lines below Eq. (9.39), the parenthetical comment should read “(because

−νθ + φ(θ) does not change over a complete turn)”.

Lecture 11
Section 11.1, Equation 11.6 on p.91: The last 2 lines are wrong, the final equality should

read

=− f(q + dq, p, t)dp q̇(q + dq, p, t)dt+ f(q, p, t)dp q̇(q, p, t)dt (1.4)

− f(q, p+ dp, t)dq ṗ(q, p+ dp, t)dt+ f(q, p, t)dq ṗ(q, p, t)dt

Lecture 14
Section 14.2, p.111, Eq. (14.13) is correct but it is not a unique solution. There has to

be some discontinuity in the potential, it is a matter of choice to make it along the plane
y = y0 or along the plane x = x0.
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Lecture 20
There is some confusion with variables. Taking ξ = τc/ρ and ζ = ξγ as on pages 158,

159, and 161, this is not the same thing as the arguments of K1/3 and K2/3 in Eqs. (20.24)
and (20.34). In the lectures, the quantity defined by the RHS of Eq. (20.25) will be labelled
as χ.

Lecture 22
Section 22.1, p.180, Figure 22.2: Vertical axis should be scaled to γ2 in the denominator,

not γ4, because characteristic angle already goes like 1/γ.

Lecture 24
Section 24.1, Figure 24.1 on p.192: in Figure (b) for ψ < 0, R and the n̂ vector should

connect the blue point to the green point by definition. However, the distance from the blue
point to the red point turns out to be close to R for small angles ψ.

Section 24.1, Problems 24.2 on p. 195 should read, “Find the value of Es(s) as s → 0
using ...”.

Lecture 25
Some of the homework problems are numbered incorrectly. On p.203, Problem 25.1

should be Problem 25.4. On p.205, Problem 25.2 should be Problem 25.5. On p.206,
Problem 25.3 should be Problem 25.6.

3


