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Magnetic Measurements
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Research Objective

Measure the local field distribution in accelerator magnets

By component

Bx component

Bz component

The field distribution in the end-regions of the magnet can be reconstituted from measurements 
on the boundary surface applying the concept of pseudo-multipoles [1]

[1] B. Erdélyi, M. Berz, M. Lindemann “Differential algebra based magnetic field computations and accurate fringe field maps”
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Mathematical model of the 
Pseudo-Multipoles Analysis

Rotating coil measurement

Flexible, high-precision measurement system

Metrological characterization

Project Structure
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Completed Steps

-200 -150 -100 -50 0 50 100 150 200

-0.1

0.9

1.9

2.9

3.9

x 10
-3

 T

By on y-axis (r =35 mm) [14
th

 Der. Order,7
th

 Multip. Order]

z

B
y

 

 

-200 -150 -100 -50 0 50 100 150 200
-0.04

-0.03

-0.02

-0.01

0

0.01

0.02

0.03

0.04

0.05

R
e
la

ti
v

e 
e
rr

o
r
 %

ROXIE

PSEUDO

% error

1 2 4 6 8 10 12 14
0

0.01

0.02

0.03

0.04

0.05

0.06
NRMSD for By on y-axis for (r =35 mm)

N
R

M
S

D
Derivative Order

 

 

1th

3th

5th

7th

9th

11th

13th

15th

Multipole order

Mathematical model validation



Gianni Caiafa 6

Completed Steps

Design and prototyping of a longitudinal carriage system
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Next Steps

Study and design of an iso-perimetric coil and measurement system 
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Next Steps

Measurement system setup and metrological 
characterization

Study and design of an iso-perimetric coil and measurement system 



Gianni Caiafa 9

Publications

Poster for the 2nd PACMAN workshop, “A Magnetic

Measurement System for Extracting Pseudo-Multipoles

in Accelerator Magnets”, held in Debrecen (Hungary)

June 2016
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Next Years
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Magnetic Measurements

THANK YOU FOR 
YOUR ATTENTION!
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Straight Aperture
Lm

Fringe Field
Measurements

Local Measurements

z

Long shaft
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Short shaft

Straight Aperture

z

Lm

Fringe Field
Measurements

Local Measurements


