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MAGNET DESIGN OF VERTICAL FFA PoP MODEL FOR HARMONYTRON
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Abstract

Kyoto University

A new type of accelerator called Harmonytron has been proposed. The Harmonytron is based on a scheme of vertical Fixed-
Field Alternating gradient (VFFA) focusing with harmonic number jump beam acceleration. At Kyushu University, a vertical
FFA PoP model is under construction. The objective of this study is to design the magnet for the vertical FFA accelerator
proof-of-principle model. In this article, the current status of the development of the vertical FFA PoP model and the results of

magnetic field measurements are discussed.
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Table 1: Ring Parameters of the vFFA Electron Model

Lattice FD singlet
Magnet type Sector

Number of cell 16

Ring radius 1.0m

Energy 20.0 to 40.0 keV
m value -4.0 1/m
Excursion 0.1 m

By (F) 60.8 Gauss
Bo(D) 22.2 Gauss
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Figure 1: Schematic diagram of a multi-coil type magnet
(9coils).
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Figure 2: The closed orbit displacement and the effective m,
(a) and (b) are the effective m, (c) and (d) are the closed orbit
displacements before and after adjustment.
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Figure 3: Closed orbits of the vFFA electron model at various
energies.
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Figure 4: Photograph of the multi-coil type magnet. (a) Wind-
ing coil. (b) Magnet pole. (c) Assembled view.
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Figure 5: Six magnets(3-cell) and field measurement device.
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Table 2: Current Value of each Coil

Focusing magnet | Defocusing magnet
Steps  Current A | Steps  Current A
1 5.09 1 3.42
2 4.63 2 2.99
3 438 3 2.74
4 3.70 4 2.14
5 3.38 5 1.55
6 2.96 6 1.26

WIHHETIE, TOHEEZERT 27201CEHD
BRI IR RS 2 R BRI B ELH 5, Al
ETIE, mKEBFRMI0A 252 72REE 0A & L7k
rrE, KHZBWTHYVIKRT Z LT, BEWEZY
v b U7z, BB OB 0.08 Gauss 2L R DK
ET—HU7,

3.3 TG E AL R

Table 2 DERMEM 2 HH L., BIETMOE 1 BR
& U CEREMA L RERAaTOZES vl &
@ By %% L. OPERA-3D D5 R & 0 g
ZiTo 7z, KEH % Fig. 7 12mRT,

-60

-
S

B ., 5 B}
B0t Ceg,, 2y ° &PERA 3D )
0 2
E t.c.o‘.,.‘." Sa0 ® Measuremen
s '0:0.9.9.9 9] LY
=-30 230 LTV
4 = m“"'..
o4
g g2 00000
>-10 © 10
@ >
0 + + @ o 4 ; ; {
0 50 100 150 200 ] 50 100 150 200
6 y [mm] y [mm]
i Defocusing
% e evtesseetOoe, e Focusing
1 L4
0
-1

Relative errors [%]

o

50 100 150 200

y [mm]
Figure 7: Comparison of magnetic field calculated by

OPERA-3D with that obtained by field measurement.
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Table 3: Current Value of each Coil after Correction

Focusing magnet Defocusing magnet
Steps Current A Steps  Current A
1 5.10 (+0.01) 1 3.34 (-0.08)
2 4.61 (-0.02) 2 2.98 (-0.01)
3 4.51 (+0.13) 3 2.69 (-0.05)
4 3.82 (+0.12) 4 2.20 (-0.06)
5 3.46 (+0.08) 5 1.59 (+0.04)
6 3.20 (+0.24) 6 1.29 (+0.03)
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Figure 8: Comparison of magnetic field culculated by
OPERA-3D with that obtained by field measurement after ad-
justment.
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Figure 9: Comparison of magnetic field culculated by
OPERA-3D with that obtained by field measurement after ad-
justment.
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