Development for Fe, Ni, Co
ion production at SPIRAL]1
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» Thermal simulation of the TISS

» Design optimization

> Hall D experiment model
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Principle of the FEBIAD
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Data analysis of the production test

of Fe, Ni, Co

=» Producing iron-like ion beams : >’Ni, *°Ni, °>Co, etc...
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Analysis results
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‘ - increase the production rate ?
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Design optimization ?

We need high and homogeneous temperatures
- optimization with thermal simulation

Nonlinear
Thermal Analysis

2
)
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Domain < TISS

Element

Temperature constraints,
Radiation, Cooling of the vacuum chamber

Power distribution of the primary beam,
Heating power of the anode and the Target Oven

Internal Heat generation

e

/[K] - N {QP}
i Conductance Matrice = " J
WeoC™ ,] Thermal loads

- Heat flow convergence managed by Ansys solver { / 10




Axisymmetric model
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v' Quick geometric changes
| v’ Quick calculations
Graphite Target X CathOde heatl'ng pOWer ~ 1500 W

- Suitable for automated optimization 3 / 10




New geometric parameters

Parametric optimization algorithm

New temperatures

Thermal Simulation

v Parametric geometry with pyMAPDL !

Minimization of temperature gradient :

Gradient based algorithm 7
Parallel computing 7
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v p(T) . --
- Retrieve the thermal conductivity

v &(T) .
k(T) thanks to experimental measures :
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Conclusion
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Calibration et ajustement
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Protocole et analyse

9/2—
t E., = 1328 keV = Contamination
ar un autre isotope
7/2— — 5 4
Fe
F)ff‘_)_ L
; E, =378 keV = Contamination
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( fx 2_
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Run faisceau primaire / ECS stable
Raie y 2 E, et probabilité I,
Ajustements coups détectés
Contamination ? Population chambre ?
Correction des coups réels

Efficacité €4..(E,, distance)

- Yion
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Isotopes | Tis2 [s] | Run | Puissance faisceau (W] | Taux prédits [pps™ W' | Yo, [pps™' W]
*Ni 128160 | A57-2 630 £ 90 9,91 x 10* (4,1£0,6) x 10
Nj 525398, 4 | A56-2 500 £ 120 9,25 x 10° (4,3£0,7) x 10°
»Co 63108 | A55-6 570 + 110 5, 57 x 10* (4,1£0,8) x 10*
*3Fe,, 510,6 | A53-4 570 &= 70 1,88 x 101 (3,6 £0,6) x 10°
Fe 152,4 | A53-4 570 & 70 2,89 x 104 (1,4 £0,2) x 10*

Workshop on R&D for new ISOL beams (SPIRAL 1 and ALTO)

Taux de production pour un faisceau *®Ni de 74,5 MeV /A

v’ °°Ni 3 des taux suffisants

v de nombreux autres isotopes produits

X Probleme étude machine et moins bon taux
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-dE/dz [Mev/um]

Wobulation :

Distribution de la puissance surfacique
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Conductivité thermique des graphites
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Courant alimentation
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v’ p(T) la résistivité électrique [/ m]

v’ &(T) I'émissivité

Simulation des échantillons
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