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Proposed Ion Source Concept
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Project Objectives

* Design & manufacture a RF based i1on source to
replace current internal Penning i1on sources 1n
cyclotrons

* Experimental characterization (plasma & beam)
of the RF based i1on source

iFe S-I-Daniel Gavela - Internal RF Ion Source For Cyclotrons - I.FAST cw ~\ ° '} D3
Open Steering Committee Meeting November 2021 Contro de boveszgpcones \
Energeeces. Medowrdientaies
¥ Tecrologiom



Working Schedule
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WP1 Repo ade

Study of cyclotron market context

: - der re N
Internal ion sources benchmarking

Project IP definition

wp2 N Y Y Y R O A A A

Design specification

RF simulations N

Thermomechanical simulations \\

3D modelling and tooling design \

wpP3 N,

lon source manufacturing P Ongomg

RF system definition

RF power device development d

Ancilliary systems purchase

wes T

Assembly and integration

Experimental plan definition

Test and first plasma ignition

MILESTONE 1 (Plasma ignition)

WP5

lon source characterization

Long term studies

Discussion of results

Report writing
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Ton Source Proposal. Design spec

Capacitively coupled plasma at high frequency

A/4 Cavity resonator to enhance E field for plasma ignition

* Frequency in the 2.4-2.5 GHz range:

* A =12.5 - 12 cm, compatible with current ion sources
dimensions

* Readily available power generators

Retrofit into existing cyclotrons

AMIT cyclotron ion source Provisional Proposed ion source (only half of 1it)
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RF simulations status

*Initial basic cavity design parameters
establishment. Length, inner volume, stem
dimensions ..

* Coupling study

* Cavity design optimization
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Initial design

E Field [Vim]

H Field [A/m]

2.34T9EH0T 9.9141E+03

21914E+07 9.2531E+03

2.0349E+07 8.5822E+03
1.8T83E+0T 7.9312E403
1 T218E+07 7.2T03E+03
1.5863E+07 6.8084E+03
1.408TE+OT 5.9484E+03

1.2622E+07 5.2875E+03

1.0967E+07 4.6266E+03
9.3917E+06 3.9656E+03
7.8264E+06 3.3047E+03
6.2611E+06 264378403
4.6958E+06 1.9628E+03

31306E+06 1.3219E+03

1.6653E+06 6.6094E+02

5.8275E-01 3.9092E-04

Operating parameters:

, , , * Resonant frequency = 2,428 GHz
* Cavity 1nner dilameter: 10 mm « 0 = 1877
0

Dimensions:

* Stem diameter: 2.6 mm e Tip voltage: 5.88 kV

* Stem length: 24.3 mm e Power loss: 100 W
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Coupling study

SELECTED

Loop Antenna

All of them can work from RF point of view, allowing for the
required matching.

Coupling slit was selected due to:
* Easy to manufacture
* Appropiate with the size of the cavity

* Fits specially well in the body of the source, based on AMIT
cyclotron

* Preliminary detailed design was done
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Cavity design optimization

Plasma generating

Initial design Step 2 Step 3

Q, = 1877 Q, = 1884 Q, = 1914
5,88 kV 6,08 kV 6,18 kV

(all data for 100 W RF power)
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Next 1mmediate steps

* Tolerance analysis for manufacturing
* Thermomechanical simulations

* Finish RF power generation system
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