Commissioning of a Multiple-Reflection Time-of-Flight Mass-Spectrometer for
Barium-tagging using a spatially resolued multi-element ton source
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B Searching for OvBP

p
» The nEXO collaboration is searching for neutrinoless

double-beta (OvBp) decay in the isotope '3°Xe. n //

>

* The observation of OvBp decay would demonstrate the W \] > ‘<

violation of lepton number conservation, providing y

evidence for physics beyond the Standard Model. X

.

* nEXO plans to deploy 5 tonnes of liquid Xenonin a

Time Projection Chamber (TPC) [1,2]. The detector is . \\
anticipated to be located in the cryopit at SNOLAB.
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» Ba-tagging is a potential future upgrade to

NnEXQO, to extract and

identify the daughter Ba ion, eliminating all backgrounds to BB decay:.
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'Stage 1: The daughter ion ofi iStage 2: The RF Carpet::Stage 3: The RF Funnel

B The Canadian Ba-tagging approach ﬁg@@.
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'a potential BB-event is: !transports the ion from the! |extracts the ion from Xe:

extracted by a capillary with a: : capillary to the RF Funnel. ' gas to vacuum [3].

'small volume of LXe. The LXe:

Laser Ablation lon Sources (LAS') are used to create ions
for studying the ion-extraction and identification process.
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'Stage 5: The multiple reflection time-of-flight mass |
1spectrometer (MRTOF) is used for systematic studies
:of the extraction technique and mass determination:
I of the Ba ion. Mass-Resolving Power (MRP) of 50k

| l
need to separate 3*Ba from '3®Xe. :
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'Stage 4: The Linear Paul Trap:
' (LPT) detects the Ba ion with laser
' fluorescence spectroscopy, andi
icools and bunches ions for:
ejection to the MRTOF.
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B The MRTOF design and operation mode

ilons are reflected between two 6-
-electrode co-axial electrostatic mirrors,
‘tuned to maximize the mass-resolving
power. Based on the ISOLTRAP design [4].
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‘are used to steer and focus the beam
‘onto the optical axis. A Faraday cup can
'be moved into the path of the ion
* beam for diagnostics of the ion optics.
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B Results

For initial tests, Cu was selectively ablated with the LAS and injected
into the MRTOF. The TOF peak splits into ®3Cu and ®°Cu as the number
of revolutions increases.
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Using %3Cu as a reference ion, the mass of °Cu was measured as
64.9281(9) amu, agreeing with 64.9278 amu [7].
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TOF extended to 15 ms for 400 revolutions, with 20k MRP using un-
: 8.05 5 707 cooled ions from the LAS.
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Operation Mode  The MRTOF has demonstrated an MRP of up to 20k with ions from the
ance mirror Analyzer R LAS. The LPT is currently being commissioned, with cooled ions
. . . available 100k MRP is expected.
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Plot of the simulated axial potential along the optical axis of the MRTOF.
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