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p = exp(-d/L,) is the probability for a thermalized positron to
diffuse to the surface

d is the distance to the nearest surface

L. is the positron diffusion length

Y, 1s the positron re-emission branching ratio

» killed | created the momentum direction I%I 1s randomized
fast positron lose its entire energy E, i diffuse \] 1/ 9m = \/ (k B T) / |€D+| 1s the maximum angular deviation
® oo~
/u% ri% 5 (6, = tan 8, when 6,,, < 1)
d

@™ is the positron workfunction

thermalized positron moderated positron kBT —0.025 eV at room temperature
@t = —(3.00 + 0.15) eV, L, = 135 nm for well-annealed
single crystalline W(100)
Moderator Y,=0.33

[2] N. Djourelov, A,B. Serban. Optimization of a device for positron moderation based on a magnetic bottle. Nuclear Instruments
and Methods in Physics Research Section A, 2021, 1014:165699.
https://doi.org/10.1016/1.nima.2021.165699
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e lube _ Figure 5. Simulated axial stopping position z split into mirrored (white area) and not mirrored
(black area) events. The W moderator foil range from 0 to 1 pm. The 48V source sits on the —z side of
the moderator. The ejection layer ranging from 0.9 to 1 um is marked by the dashed lines.

\\ Bmln /

z

Figure 1. Scheme of the cyclotron assisted moderator principle. Two thin Ti activated foils (*V), Sin29 =1 / R-m

indicated as “source”, and the W(110) foil, indicated as “moderator”, placed inside a cyclotron trap act R X

as a positron emitter, energy degrader and moderator. The confined positrons emitted from the source O is the pltch-angle,

(kept at +100 V) lose energy passing through the foils until they are moderated. The use of a grid at — . : . .
R,=B , 1s the magnetic mirror ratio

ground potential maximizes the efficiency of the extraction of the moderated positrons.

[1] Gerchow L, Braccini S, Carzaniga TS, Cooke D, Dobeli M, Kirch K, Koster U, Miiller A, Van der Meulen NP, Vermeulen C,
et al. High Efficiency Cyclotron Trap Assisted Positron Moderator. Instruments, 2018, 2(3):10.
https://doi.org/10.3390/instruments2030010
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