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Optimization of gas cell design using CFD Module
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Optimization of gas cell design using CFD Module
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Experimental and numerical characterization of ion survival efficiency

by using a-recoil ?43Ra source
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Experimental and numerical characterization of ion survival efficiency
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Experimental and numerical characterization of ion survival efficiency
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Outlook

1. Experimental and numerical characterization of efficiency of ion survival

More tests:
- cooling gas cell to cryogenic temperatures
- evacuation time measurements

More numerical calculations in CFD Module
- include other losses factors, e.g. ion losses due to recombination?
- evacuation time calculations
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Previous experiments
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Supersonic jets formed by de Laval nozzles
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Planar Laser Induced Fluorescence (PLIF)-technique
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Planar Laser Induced Fluorescence (PLIF)-technique

PLIF spectroscopy
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Validation of PLIF-spectroscopy
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Validation of PLIF-spectroscopy
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Validation of PLIF-spectroscopy
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Validation of PLIF-spectroscopy
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Jets formed by de Laval nozzle

Underexpanded jet Overexpanded jet
At extreme cases of pressure mismatch, formation of long jets required for high-
efficient in-jet ionization is not possible

Diameter of non-uniform jet will vary along its length - higher requirements on laser
energy
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Jets formed by de Laval nozzle
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Underexpanded jet
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Narrowband PLIF-spectroscopy of
Central line of quasiuniform jet (Ppg = Pypt)

63,65
Cu

Conclusions

Photons in 16.8 ms

=
.
=]

1.6

14

1.2

1.0

0.8

0.6

FWHM

= 694(17) MHZ+

0.4

53Cu

=

65Cu

-1 0 1

2

3

4 5 6

Frequency detuning (GHz)

A. Zadvornaya et al., PRX, 8, 041008 (2018)

Photons in 16.8 ms

14
1.2
1.0
0.8
0.6
04

FWHM # {":;[:u
?
f L]
[ ] ‘.m
L4 v
*&‘hﬁ *ff
Pososteosbomnnpst S —
) /_ \’(
-1 0 1 2 3 5 6

Frequency detuning (GHz)
KU LEUVEN

13



Laser Spectrosc. studies PLIF spectroscopy Results Conclusions

Quasiuniform jet
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Conclusions

v" Supersonic gas jets were characterized using PLIF-spectroscopy setup constructed at KU Leuven
v’ Partial agreement was reached between experimental results and numerical calculations in CFD
Module for jet’s flow parameters

PHYSICAL REVIEW X 8, 041008 (2018)

Characterization of Supersonic Gas Jets for High-Resolution Laser
Ionization Spectroscopy of Heavy Elements

A. Zadvornaya,” P. Creemers, K. Dockx, R. Ferrer, L. P. Gaffney,' W. Gins, C. Granados,'
M. Huyse, Yu. Kudryavisev, M. Laatiaoui, E. Mogilevskiy," S. Raeder,’ S. Sels, P. Van den Bergh,
P. Van Duppen, M. Verlinde, and E. Verstraclen
KU Leuven, Instituit voor Kern- en Stralingsfysica, Celestijnenlaan 2000, B-3001 Leuven, Belgium

M. Nabuurs and D. Reynaeris

KU Leuven, Depariment of Mechanical Engineering,
Celestijnenlaan 200F, B-300 Lewven, Member of Flanders Make, Belgium

P. Papadakis’

University of Tyvaskyla, Department of Physics, P.Q. Box 35, FI-<40014 University of Jyvaskyla, Finland




Acknowledgments

Thanks to Nuclear Spectroscopy group (IKS, KU Leuven)

P. Creemers, R. Ferrer, L. Gaffney, C. Granados, M. Huyse, S. Kraemer, Yu. Kudryavtsev, M. Laatiaoui, V.
Manea, E. Mogilevskiy, S. Raeder; ]. Romans, S. Sels, P. Van den Bergh, P. Van Duppen, M. Verlinde, E.
Verstraelen

Thanks to IGISOL group and MNT collaboration (University of Jyvaskyla)

0. Beliuskina, M. Brunet, L. Canete, P. Constantin, T. Dickel, T. Eronen, R. de Groote, M. Hukkanen, A.
Jokinen, A. Kankainen, A. Karpov, I. Mardor, I. Moore, D. Nesterenko, D. Nichita, H. Penttila, Zs. Podolyak,
[. Pohjalainen, S. Purushothaman, M. Reponen, A. de Roubin, V. Saiko, A. Spataru, M. Vilen, A. Weaver

¢
|

JYVASKYLAN YLIOPISTO
UNIVERSITY OF JYVASKYLA This project has received funding from the European

Union’s Horizon 2020 research and innovation program under
grant agreement No. 771036 (ERC CoG MAIDEN).




Thanks for your attention!



