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UCN production in He-II
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Source prototypes “SUN-1” & “SUN-2” (2004)
window- and gap-less vertical UCN extraction
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Performances of SUN-2 (fomblin-coated converter vessel)

882000 accumulated UCN from 4 litres He-II (0.61 K)  220/cm3
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v(max) = 3.9 m/s, E = 81 neV

0.E0 5.E 2 1.E 1 1.5 E 1 2.E 1 2.5 E 1 3.E 1 3.5 E 1 4.E 1 4.5 E 1 5.E 1

0.E0

1.E2

2.E2

3.E2

4.E2

5.E2

0.E0 5.E 2 1.E 1 1.5 E 1 2.E 1 2.5 E 1 3.E 1 3.5 E 1 4.E 1 4.5 E 1 5.E 1

0.E0

1.E2

2.E2

3.E2

4.E2

5.E2

Open converter

v(max) = 5.1 m/s,  E = 144 neV

UCN ToF spectra:



He-II converter with magnetic UCN reflector:  SuperSUN

Advantages:

• in-situ UCN polarizer

• long storage lifetime  high saturation UCN density

• weak dependence of UCN on wall quality

E. Lelievre-Berna, S. Degenkolb, Y. Gibert, M. Kreuz, J. Perez-Rios, X. Tonon, O. Zimmer

Converter volume: 12 litres
UCN production rate: 105 s-1 (E < 230 neV)
UCN saturation number: 4×106 (2018, fomblin spectrum)

2×107 (2019, polarised, E < 230 neV)





SuperSUN apparatus

“3He cryostat”

“converter cryostat”
“magnetic trap cryostat”

SUN-2



“3He cryostat”
100 l 4He reservoir
1-K pot with superleaks
3He circuit…

“converter cryostat”
He-II converter
UCN extraction guide…

“magnetic trap cryostat”
superconducting multipole

4He reservoir…

SuperSUN apparatus



“3He cryostat”
in production

“converter cryostat”
design drawings finished

“magnetic trap cryostat”
call for tender issued

SuperSUN apparatus



Implementation on beam H523 at ILL

SuperSUN

exp. zone
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SuperSUN as precursor for a UCN source at ESS

Hino et al.:

D. Kepka et al.:

ESS moderator He-II converter
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