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ISOL@MYRRHA ion source challenges
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ISOL@MYRRHA ion source challenges

* Produce all RIB's
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lon source services

* Target ion sources in a ‘casserole’
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lon source services

* Target ion sources in a ‘casserole’

e Services for at least:
= (isolated) hot cavity (SIS/RILIS)

1-2 HP connections

P AR

[ = — Design adapted from ARIEL

sclk cen | scxcenssisizsos 6

ISC: Restricted



lon source services

* Target ion sources in a ‘casserole’
» Services for at least:

= FEBIAD/VADLIS

1-2 HP connections, 2 LP/multipin connections,
1 magnet connection, 1 gas leak

[ — — Design adapted from ARIEL
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lon source services

* Target ion sources in a ‘casserole’
» Services for at least:

= LIST/IGLIS

1-2 HP connections, 2-3 LP or multipin connections
2 RF connections (LP or multipin)

[ — — Design adapted from ARIEL
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lon source services

* Target ion sources in a ‘casserole’
» Services for at least:

u AUXi | Ia rieS — Design adapted from ARIEL

Mass markers (up to 4 LP connectors), Gas leaks (up to 2), thermocouples (multipin)
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Initial ion sources

* Day-1 ion source:
= Lower proton currents
= RIB still to be chosen
= Little experience

—

—
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Initial ion sources

* Day-1 ion source:
= Lower proton currents
= RIB still to be chosen
= Little experience

—

—
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Simple in operation
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Initial ion sources

* Day-1 ion source:

= Lower proton currents
= RIB still to be chosen
= Little experience

—Hot Cavity
= Surface ionization
= | aser ionization

—
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Initial ion sources

* Day-1 ion source:

= Lower proton currents
= RIB still to be chosen
= Little experience

—Hot Cavity
= Surface ionization
= | aser ionization

—
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Reliable, robust
Simple in operation
Versatile

Improvements on efficiency/saturation?

Reproducible manufacturing?
Other potential developments?
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Initial ion sources

—

—|IMRILS (ISOL@MYRRHA Resonant lonization Laser Source)
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Hot Cavity

 Active thermal screen (Sophie Hurier)
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Hot Cavity

 Active thermal screen (Sophie Hurier)
= Concept
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lonizer temperature along the tube outside
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Hot Cavity

 Active thermal screen (Sophie Hurier)
= Concept -

Current flow
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Hot Cavity

 Active thermal screen (Sophie Hurier)
» Two manufacturing methods/materials under evaluation
» Press-fitted tantalum source -

Under construction
at SCK workshop

To be tested on
thermal test-bench

U

U

= Alternative: e-beam welding -
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Hot Cavity

 Active thermal screen (Sophie Hurier)

» Two manufacturing methods/materials under evaluation
- = 3D-printed tungsten source

Laser Beam Melting on
’ Powder Bed (LBM-PB)

Technique is still
under development
— Heat treatment?
= Modified design?

- = Alternative: Ta-wire 3D printing?
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IMRILS
 ISOL@MYRRHA's laser source

» Hybrid laser system: 2 dye lasers, 2-3 Ti:Sa lasers, dedicated non-resonant laser

= Cleanroom with tight N
temperature control |
| z 1 B
L e I
= Dye circulators in dedicated D
adjacent space
|
|
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IMRILS
 ISOL@MYRRHA's laser source

» Hybrid laser system: 2 dye lasers, 2-3 Ti:Sa lasers, dedicated non-resonant laser
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IMRILS

 Offline ISOL Laser Laboratory
» 2 Liop-Tec dye lasers (incl. SHG), pumped with 2 EdgeWave (532 and 355 nm)
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IMRILS

 Offline ISOL Laser Laboratory
» 2 Liop-Tec dye lasers (incl. SHG), pumped with 2 EdgeWave (532 and 355 nm)
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» Laser lab design and realization

I
Elek. kast
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IMRILS

 Offline ISOL Laser Laboratory
» 2 Liop-Tec dye lasers (incl. SHG), pumped with 2 EdgeWave (532 and 355 nm)

» Laser lab design and realization

W

» Reference cell ABU, -
adaption from KULeuven design
Lg
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IMRILS

 Offline ISOL Laser Laboratory
» 2 Liop-Tec dye lasers (incl. SHG), pumped with 2 EdgeWave (532 and 355 nm)

» Laser lab design and realization

» Reference cell ABU,
adaption from KULeuven design

= Will be coupled to
offline ISOL system

* |[ntegrated in a Ph.D-project,
supervised by Prof. Koszorus
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Conclusions

* ISOL@MYRRHA infrastructure is foreseen for state-of-the-art ion
sources today, as well as future source

* In-house development focuses on the hot cavity: thermo-electric
engineering, manufacturing and understanding

e Laser laboratory and transport design as input for the facility building,
the offline laser laboratory aids in this.
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