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ELECTRODE SETTINGS FOR LOSSLESS INJECTION

The electrode settings of the supported dipole trap used for the two lossless injection conditions discussed in the
main text are given in Tab. I.

condition |VExB | / V Vmag / V VSeg1 / V VTop1 / V VTop2 / V

A 220 8 22 14 0

B 220 0 22 14 14

TABLE I. (Supplementary material) Two different electrode settings used to inject a 6-eV positron beam into the supported
magnetic dipole trap with an injection efficiency close to 100%.

TIMING DIAGRAM FOR CONFINEMENT MEASUREMENTS

The timing diagram of an injection-hold-dump cycle used for the confinement measurements discussed in the main
text is shown in Fig. 1.
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FIG. 1. (Supplementary material) Injection-hold-dump sequence for the measurement of the confinement time. The injected
positrons are held for a time ∆t before being dumped due to the gating of the E×B and other trap electrodes. Only the signal
caused by the dump is used to determine the confinement time.

During the injection phase the positron beam is injected continuously. Due to the perturbing effect of the E×B
plate biases most of the positrons leave the trap after one toroidal transit (∼ 20µs). The effective injection time is
thus 20µs. The dump and thus counting interval was set to 3 ms.

DATA RECONSTRUCTION

The confinement data was stored either in a preprocessed way during the experiment, as raw data or both. For the
experiments described here, the preprocessing algorithm immediately converted the detector traces into binned traces
assuming no pile-up events (on-line data). This was used for all data sets of condition A and some of condition B.
In contrast, data reconstruction from the raw data took pile-up events into account (off-line data). From the single
traces cycle failures or outliers could be identified and the data could be corrected accordingly. This was applied to
some data sets of condition B. The fitting routine was then applied to the corrected pure or merged data sets from
on-line and off-line data.

COLLISIONS OF POSITRONS WITH NEUTRALS

Literature data on the collisions of positrons with neutrals such as threshold energies, cross sections and annihilation
rates are compiled in Tab. II.
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species Ee / eV Ei / eV EPs / eV σtot / Å2 σvib / Å2 λ / 1/s references

H 10.2 13.6 6.8 0.63 - 6 · 10−5 [1, 2]

H2 11.19 15.58 8.78 0.84 0.03 1.1 · 10−4 [1–5]

H2O 6.9, 7.2 12.6 5.8 9.8 0.16 [5–7]

N2 8.42, 8.56 15.6 8.8 3.55 0.003 2.3 · 10−4 [2, 3, 5, 8, 9]

TABLE II. (Supplementary material) First electronic excitation energies, ionisation potentials, thresholds for Positronium
formation, total and vibrational cross sections at 6 eV and the direct annihilation rates for some typical residual species.

MAGNETIC FIELD LINES

The magnetic field lines of the permanent magnet intersect the E×B electrodes only if they extend to equatorial
distances above ∼ 7.1 cm. This is illustrated in Fig. 2.

FIG. 2. (Supplementary material) Magnetic field lines of the permanent magnet in the dipole trap. Red field lines do only
intersect the magnet surface but none of the other trap electrodes. Blue field lines intersect the magnet surface and the E×B
electrodes.
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