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Research Objective

Measure the local field distribution in accelerator magnets

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]
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[1] B. Erdélyi, M. Berz, M. Lindemann “Differential algebra based magnetic field computations and accurate fringe field maps”




Project Structure

Metrological characterization

Flexible, high-precision measurement system

Fringe Ficlds
Measurements Straight Aperture

Local Measurements
=

Rotating coil measurement
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n=1

Mathematical model of the
Pseudo-Multipoles Analysis
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Completed Steps

Mathematical model validation
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Completed Steps

Design and prototyping of a longitudinal carriage system
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Mathematical model validation
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Next Steps

By(r,¢.3) = —po 3 " (Cu(r, 2) sin(ng) + Da(r, 2) cos(np))
=t

By(r,¢.2) = —po 3 nr" " (Cu(r, =) cos(ng) + Da(r, z) sin(ng))
=t

= IC,(r. = Dy(r. =
n:(r.;_:):-,“."l"," ‘(“(','J(: )~i||(n;)—Ul:;:’ ) cos(nie))

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

Measurement system setup and metrologlcal
characterization
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Publications

Poster for the 2" PACMAN workshop, “A Magnetic
Measurement System for Extracting Pseudo-Multipoles
in Accelerator Magnets”, held in Debrecen (Hungary)

June 2016
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§. Russenschuck, P. Arpaia, G. Caiafa, G. Golluccig, C. Petrone
‘European Organizotion for Nuclear Resesrch (CERN], TE Deportment, 1211 Geneva 23 , Switzeriand

ABSTRACT

For accelerstor magnets such as capture colenoids, fragment separator dipoles, and inzertion gusdrupoles, it i important to measure not only the integrated field erors local field
e in the ex. In fmensic the g n  compiete orthogonal function set. Thi .
multipales in Fourier-Bezsel series that can al:a account for field vari oxial direction. The magnetic of CERN's TE

i ically = high precision ies with inte
P coils. A suitable being v
sl ilenges stem from the need to. densities, which in turm Boosts the requirements of the dats nequisition nd digital

ig the nsities, syt
ity of the bench snd transport syztem. Other challenges stem from the coil design, which re camualuted signals becsuze of the nan-neglighle

RESUILTS AND ANALYSIS
The has been yeompa . i the magnet ax, CERN Feld The bar graphs show
the resitual [AMS] related to the main fisid component, for gifferent multipole orders of the lesding term o 3nd its Nigher-orser derivatiies. The study was done for the feld reesmstruction on the

meazurement radius (=50 mm)
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Next Years

Student: Gianni Caiafa Tutors: Pasquale Arpaia - Stephan Russenschuck
ianni.caiafa@unina.it asquale.arpaia@unina.it

stephan.Russenschuck@cern.ch

Credits year 1 Credits year 2 Credits year 3
|| ®| T | 0| © |l N|®o || w| o || o | | w]| o
o o o
4] K K K K K K e 1] K K = K K = E‘ 1] K = K K = = E‘ ~
| | €| || €| € g | ||l || €| € E Wl | | ||l €| € g © [3]
£ o o o o o o £ o o o o o o £ o o o o o o ‘5 @
= | E| E £ | E £ E E|=| E|E|E|E|E|  E|IE| = E|E|E|E|E|E|E|gE <
n|la|sa|s8|a|sa|s|2|wn|s|8a|s5|a|sa|a|2|n|8|8|8|a|8|58|zZ ©
w (2] w ) w [%2]
30-
Modules | 20| 4 0 0| 10 9 0| 23| 10 0 0 0| 23| 70
10-
Seminars 5/ 0 0/]05] 3|05|86.2]| 10 5 0 0 0| 10| 30
80-
Research | 35| O 3 71 10 7 7| 34| 45 0| 60 0| 34| 140
60| 4 3|75|23| 17| 13| 67| 60| 0| O 0| 0o 0| 0| 0|60 O| O] O| O 0| 0| 0] 67 180

iNFORMIATION tECHNOLOGY G |a nn | Ca |afa 10
€eLECTRICALeNGINEERING




THANK YOU FOR
YOUR ATTENTION!

it

T
fliftsyl

.
2\ UNIVERSITA DEGLI STUDI DI NAPOLI

(i} J FEDERICO

Gianni Caiafa 11

B =l

Magnetic Measurements

eLECTRICALEGeNGINEERING



Long shaft

Fringe Field
Measurements
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Local Measurements

Straight Aperture
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Short shaft

Local Measurements

Straight Aperture

Fringe Field
Measurements
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