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+ Design i1sochronous field with a iron-less coll system.
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- Beam orbit is not circle in isochronous cyclotron.

—simply modifying magnetic field with y factor doesn't give a isochronous field.
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C OPERA-3D ) - -
- Calculating magnet field B(r, §) with OPERA 3D. °

-

OPAL- orbit finder )

E,, r, for closed orbit

(" “Auto analyze” using OPAL-cycl - -
SEO calculation for every 1 MeV Ol’blt fl ﬂder
L Obtain : v,, v, e Bavgs Berror . :
...................... . . | Needed : Magnetic field B(r, )
Input file

Get: E,, r, that make closed orbit.
VERSION=20000;

ECHO=FALSE; v, v Of each orbit.
PSDUMPFREQ=24500000;

SPTDUMPFREQ=50; Output file
PSDUMPEACHTURN=FALSE energy[MeV] radius_ini[m] momentum_ini[Beta Gammal radius_avg[m] nu_r

OPTION, PSDUMPFRAME=GLOBAL; .05 . 0260199 1.50918e-07 0.0260196 0.998346 .0574983
.05 . 122661 —-7.78423e-07 0.12216 0.992002 . 154508
.05 . 172817 -1.52704e-07 0.170809 1.01508 . 132365
0.207773 1.02 .237214
. 244705 —-2.8074e-06 0.238936 1.02311 . 302996
0 1
%) 1

/ For Tune Calculation
PTION, CLOTUNEONLY=TRUE:

.05
.05
.05

ITLE, STRING= "PSI Ring"; . 274152 4.48786e-06 . 266575 .0311 .330884

. 300499 -2.40562e-05 . 291254

oA WNEFEROHR

0
0
0
.05 0.211656 —-7.79641e-06
0
0
0

. 03672 . 354115

EAL Edes = 50.0e-6; // GeV
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energy [MeV]

radius_ini[m]

Output file

momentum_ini[Beta Gamma] radius_avg[m]

nu_

r

0.05 0.0260199 1.50918e-07 0.0260196 0.998346 .0574983
OPAL- orbit finder j) 1.05 0.122661 -7.78423e-07 0.12216 0.992002 .154508
| 2.05 0.172817 -1.52704e-07 0.170809 1.01508 .132365
Eq, 1o TOr closed orbit 3.05 0.211656 -7.79641e-06 ©0.207773 1.02 .237214
r “Auto analyze” using OPAL-cycl 4.05 0.244705 -2.8074e-06 0.238936 1.02311 .302996
SEO calculation for every 1 MeV 5.05 0.274152 4.48786e-06 0.266575 1.0311 .330884
Obtain - - 6.05 0.300499 -2.40562e-05 0.291254 1.03672 .354115
k » Ups yz’ r. avg® “avg’ “error
...................... .......................
- From the output file, tune diagram can be plotted. - -
I
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([;;cide coils’ current with least square method 44 79
> 3\ Auto analyze

( o ) - with B(r, 0), ry, E, In hands, the quality of closed orbits and
o) magnetic field can be analyzed with OPAL-cycl.

E,, r, for closed orbit

—Different r,, E, for each calculation.

( “Auto analyze” using OPAL-cycl
SEO calculaton for every | ey —one orbit per calculation. Not so efficient.
...................... .......................1
Auto Analyze (all done In python
| y iz SStalely) data.txt
(D create r,, E, input file “data.txt . B s
REAL EBEAM = 0.040049999999999995:

| | REAL r@ = 515.402;
(@ start opal calculation with subprocess module,

with CALL,FILE in input file
@ accumulate B, qe. E, x(1), y(1)- from .stat

to output file. =.0008685;
] =0.14e-3;
Repeat (D@ for all closed orbit Ey, r, {ZMEIE = (Ebeam+DMASS)/
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magnetic field

OPAL- orbit finder )

E,, r, for closed orbit

(" “Auto analyze” using OPAL-cycl
SEO calculation for every 1 MeV

Obtaln : V,-, Vz, ravg’ Bavg’ Berror

- Calculation time, accuracy depends on

Example of optimization
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Some problems

- Using a same magnet field, analyze result 7....and B, _Is different.

CITor CITor
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-+ One need to choose between minimizing B,..,. or T,

- Minimizing T,... seems better, according to AEO calculation result.
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Summary
- Combing python and OPAL, magnetic field can be optimized.

- AEO calculation has proven the optimized field is AEQ, using.
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