PHYS 417, spring 2025

Introduction to Accelerator Physics

* Volker Ziemann, Jefferson Lab since Nov 1
- used to teach similar course in Uppsala, Sweden

e Hands-on with MATLAB

— Description of beams il 0=
Hands-On

* Relativistic kinematics Accelerator Physics
Using MATLAB®
- Guiding with magnets ST
* Write your own code to follow beams

— Describing magnets and RF
* with PDE toolbox

- Other accelerator related goodies
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Two examples

Simulating and visualizing
R=[1,1;0,1]; 7% drift space with L=1 m beam transport

beam=R*beam; 7 propagate particles

Mean =0.99 -+ 0.49

' ’ t to simulat
Steps to simulate an
2 —— 2
g .- accelerator Inagnet
-2 -2 19| Geometry and .
boundary conditions 1 Many fewer triangles
3 P v = Material properties much more efficient
07
4 2 0 2 4 4000 3000 2000 1000 O o 08 (1
x [mm] B‘E E17 Mesh the geometry
Mean =0.99 -+ 1.1 D& PRSI
2000 04 E6 F4 s RN
03 rEt8— —E19 04
1500 02 El2 El4 El6  E7 [
01 e 8 et 0.2 |: i
1000 U71 W pE 05 1 | =
’ 0 | i Solve the problem
500 -1 0 1 El 05 0 0s 1 08
Same field in 07
0 the gal '
-4 2 0 2 4 gap 0.6
0.5
x [m] 08 B
Eos 0.3
@
0.4 0.2
0.2 01
0
0
g %5 L - -05 0 05 1 15

el

V. Ziemann Introduction to Accelerator Physics 2



Wanna know more?

* Beam optics primer from CERN
Accelerator School
— https://arxiv.org/abs/1907.10987

e All slides from 2021 course at UU

- https://cern.ch/ziemann/teaching/ht21

o Software for 2" edition of the book

- https://github.com/volkziem/HandsOnAccelerators2nd
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