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Status report of the JYFL-ACCLAB in-flight separators MARA and RITU



JYU. Since 1863. 217.5.2022

Since last TASCA workshop  (21-23.06.2021) NSG have had ~ 110 days
of beam time (12 experiments) mainly using MARA.



JYU. Since 1863. 317.5.2022

RITU, Recoil Ion Transport Unit
In operation since 1994
In avg. > 10 ref. publications/y



JYU. Since 1863. 417.5.2022



JYU. Since 1863. 517.5.2022

192x72=
13824
pixels



JYU. Since 1863. 617.5.2022

GREAT DSSD 2 x 40 x 60 strips
2 x 40 mm x 60 mm (10 % of strips missing)
5-6 mm wide gap between

MARA DSSD 72 X 192 strips
48 mm x 128 mm (typically ~ 2-3 strips missing)

MWPC ugrade 90 % 94 % transmsission
wire planes made out from 20 µm wires instead of 50 µm
cathode: foil wire plane (less material for recoils to enter the implantation detector

RITU focal plane upgrade



JYU. Since 1863. 717.5.2022



JYU. Since 1863. 817.5.2022

58Ni + 102Pd
M15: Decay of Isomeric States near the Proton Drip Line, D. Joss et. al.,



JYU. Since 1863. 917.5.2022



JYU. Since 1863. 1017.5.2022

65Cu + 238U
65Cu + 209Bi



JYU. Since 1863. 1117.5.2022



JYU. Since 1863. 1217.5.2022

218Ra+214Rn
217Fr+213At216Rn+212Po

1st gen.

2nd gen.

3rd gen.



JYU. Since 1863. 1317.5.2022

213Rn

214Fr 215Ra



JYU. Since 1863. 1417.5.2022

Goals

1. Nuclear reaction dynamics study at zero degrees
2. Yields for MARA-LEB based spectroscopy
3. Yields for in-beam spectroscopy

Next step:

Select a case and perform an experiment with fixed settings
to see the feasibilty for in-beam studies.



JYU. Since 1863. 1517.5.2022

JUROGAM1 + RITU + GREAT

65Cu + 209Bi



JYU. Since 1863. 1617.5.2022



JYU. Since 1863. 1717.5.2022

S28: 40Ar + 149Sm -> 185Hg + 4n
S29: 35Cl + 165Ho -> 196Po + 4n
S24: 35Cl + 159Tb -> 190Pb + 4n



JYU. Since 1863. 1817.5.2022



JYU. Since 1863. 1917.5.2022

32S + 152Sm
1 mg/cm2 with
1.5 mg/cm2 Ta fronting
Stretched 0.29 mg/cm2

Ni charge reset foil.
2 pnA



JYU. Since 1863. 2017.5.2022

430(30) ps
Tot Conv. 0.47

18O + 208Pb -> 226Th*
48Ca + 208Pb -> 256No*

V ≈ 5 mm/ns



JYU. Since 1863. 2117.5.2022

Recommissioning of RITU

- New focal plane setup
- DSSD and MWPC

- New He gas-handling system
- New control system (Rockwell)

40Ar + 165Ho, 169Tm, 175Lu
40Ca + 159Tb

Ca beam development from metallic calsium
100 pnA beam, 5 days without renewing the sample
ECR group Ville Toivanen

For example:
100 pnA 40Ca beam 232ThF target 330 ug/cm2 rotating foil
RITU tuned for SHE, He 0.8 mbar
Typical rates MWPC < 100 Hz, DSSD rates < 20 Hz

Proposal: Attempt to synthesize 268Hs (and 267Hs) in two-body reaction
C. Borcea et. al.,



JYU. Since 1863. 2217.5.2022
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Punch through silicon Energy (max ~ 30 MeV)

40Ca + 232ThF @ 240 MeV



JYU. Since 1863. 2317.5.2022

40Ca + 159Tb @ 240 MeV

BB20 DSSD, 128 mm x 48 mm, 192 x 72 strips, 13824 pixels



JYU. Since 1863. 2417.5.2022

40Ca + 159Tb @ 240 MeV

Energy resolution ~ 25-30 keV for alphas



JYU. Since 1863. 2517.5.2022

~ 150 pnA 34S beam
for 10 days



JYU. Since 1863. 2617.5.2022



JYU. Since 1863. 2717.5.2022



JYU. Since 1863. 2817.5.2022

Thank you!
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