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Extended DataFig.2|Characterization of device B. a, Scanningelectron
micro-graphof device B, used to obtain the measurements presented in Fig. 2.
Scale bar shownis100 nm.b-c, Coulomb diamond measurements of the left
andright QDs. Chargingenergies are extracted tobel.4 meV.Theleverarmayis
extracted tobe about 0.11for each QD. Thislever armis used for the extraction
inFig.2d. d-e, To validate the direction of B, and to show the connection
betweeninteractionsinstrongly coupled QDs and underlying ECT and CAR
processes, we first measure ECT and CAR currentsin the weakly coupled dots,
as detailed in®. With B Bs,, measurements of CAR (d) and ECT (e) show the
typical blockades for same-spin and opposite-spin charge configurations

respectively. Inf-g, with B||Bs,, the spinnon-conserving ECT and CAR processes
areobservedtoberevived. h,Measuring CARand ECT rates as a function of
magnetic field angle 8 shows the currents for the spin non-conserving processes
areindeed smoothly controlled and become suppressed when 8 = 0. This
supportstheinterpretation that B||Bso when B is perpendicular tothe 1-D
channel.i-j, Next, the QDs are operated with higher tunnelling rates between
theQDsand the SC, to enable strong couplings. Similar to Fig. le-f, CSDs are
obtainedinthe strongly interactingregime, taken with the verified B||Bs, and
BB respectively.
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Extended DataFig. 3 |Extended dataset of Fig.2.a, CSDs measured at
various magnetic field angles 6 between 0° and 90°, used to extract the data
showninFig.2d.b, Example of the extraction process. For each obtained CSD,
Voo and Vgpe are converted to energies uy and pg using lever arms obtained in
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Extended DataFig.2.Next, the conductanceisextracted alongapy, = - pzor

. =pgline. ¢, Two Gaussian peaks are fitted to extract the separation between

the two avoided crossings, from which the quantity /|/, - I| is obtained
(plottedinFig.2d).
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Extended DataFig. 4 |Characterisation of YSR-states in QDs of Fig. 3.
Tocomplementthe datainFig.3, Extended DataFig.5and Extended DataFig. 10,
we measure the sub-gap statesin QDL and QDR (see Extended Data Fig.1).
Usingthis, we obtain the lever arms of Vq,, and Vp, Onthe YSR-state energies
(denoted ays) (see Methods). a-b, Sub-gap spectroscopy of QDL and QDR
atB,=0mT.Fromtheslopes of the statesupon crossing V,, V; =0, we estimate
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aysg = 0.045. Applying an external magnetic field lowers the energy of ABSsin
the hybrid region, as aresult of Zeeman splitting. This in turn will affect the
YSR-spectrum of the QDs, due toincreased hybridization between the QDs and
the ABS. c-d, Measuring sub-gap spectroscopy of QDLand QDR at B,=225mT
forthe same settings asin (a-b) showsindeed the effective leverarm here
decreases to aysz = 0.028.
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Extended DataFig. 5|Full conductance spectraatthesweetspotupon
detuning Vyp, and Vype. Acomparison between numerically calculated
conductance and measured conductance insupport of Fig. 3, measured at
B=225mT.Presented results show the evolution of G,and G, for four different
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cases: (a-b) detuning Vy,, (c-d) detuning Vg, (€-f) detuning both Vy, and Vipg
simultaneously along a diagonal path and (g-h) detuning both anti-diagonally.
Foreach case, we find the behavior of both G,and G, is well described by the

numerical results.
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Extended DataFig. 6 | Extended datasetfor Fig. 3. a, Sets of CSDs obtained while varying V,;sin the range presented in Fig. 3. The range of Vyp, and Viypi is
constant for each measurement. The slight drift of the avoided crossing upon varying V, s is owed to cross-capacitance between V,zs and the potential of the QDs.
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Extended DataFig.7|Energy diagrams detailing non-local transport.
InCSDs presented in Fig. 3, aclear sign change is observed when changing from
thel,>Tregimetothel, <l regime.Thiscanbeunderstood by considering
the possible transport cycles that underlie the measured non-local conductance.

a,WhenT,>T, G, isobservedtobenegativeinthe measured CSDs (see Fig.3c).

¢, WhenT,<T;, thesame measurementsyield a positive G, (see Fig.3a).
Horizontal and vertical dashed linesindicate uy = 0and u, = O respectively.
Thestate of the uncoupled systemis labelled in each quadrant. b,d, Insuch
CSD measurements, zero-bias transport can take place when the odd and even

ground states are degenerate. For non-local transport to occur, the system can
acceptahole/electronfromonelead, and relax non-locally toits original state
by either (b) donating a hole/electronto the opposite lead, giving rise to
negative G, or (d) acceptahole/electron from the opposite lead, giving rise to
positive G,.. The preferred pathis dictated by the quadrantin g, i, space where
theodd-evendegeneracy occurs.e, When g, itz > O or p1, itz < 0, the former path
isexpected todominate and the resulting G, will be negative.f, When > 0and
Hr<O0orviceversa, thelatter pathisexpected to dominate and resulting G, will
bepositive.
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Extended DataFig. 8 | Numerical analysis of E,,, and E,,. Numerical
calculations supporting theresults presented in Fig. 4. Through the procedure
detailed in Methods, Majorana sweet spots are obtained and analysed for fields
between O mTand 300 mT. a, Field evolution of Gy line-traces at each sweet
spot, showing the excitations above the ZBPs gradually increasing in energy
and thensaturatingat + 30 peV. b, Field evolution of Gy, line-traces when
QDRdetuned by 3A,,, showing the excited statesincreaselinearly inenergy.
From calculationsin (a) and (b), E;,, and £y are obtained, given by the energy
between the lowest even-parity state and second-lowest odd-parity state.
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¢, Extraction of £,,, (solid) and the Majorana polarization (dashed), for different
values of the tunneling parameter ¢.Ineach case t,, = 0.4¢t. Larger tunnel coupling
resultsinlarger hybridizationbetween ABSs, in turnlowering the MP ata
specific magnetic field. d, Extraction of E4 for various values of detuning p.
Ineach casetheslopeatlow fields corresponds to 2E, (dashed grey line).
Thelarger the detuning of iy, the longer this holds. The dashed black line shows
the energy of the ABS Egs. At large detuning E 4 will increase linearly with 2,
untilbecoming of comparable E,zsbecomes the lowest energy scale.
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Extended DataFig. 9 |Raw datasets for Fig.4h. Obtained ‘sweet spots’ at magnetic fields between O mT and 300 mT. a-i, CSDs and tunnelling spectroscopy are
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measured at each sweet spot, where Vqr is detuned. From these measurements g, and E,, are extracted, as described in the main text and in Methods.
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Extended DataFig.10|Extended datasets supporting Fig.4h.Reproduction
ofthe mainresults from Fig. 4, using the orbitals shownin Fig. 3. Data was
obtained at 6 different field values Bbetween 0 and 250 mT. At each field V,g is
adjusted to tune to the sweet spot. a, Extraction of £y, and E,,,, similar to the
analysis presentedin Fig. 41. Fromalinear for of £, ag-factor of 5.7 is estimated.
b, Numerically obtained £, and £,,,, using parameters tuned to compare to (a).

At250 mT, an estimate of M= 0.9 is obtained. Extrapolation for comparison
toFig.4lyieldsM=0.92at300 mT. c¢,d, Waterfall plots highlighting the line-
traces used toextractthedatain (a). e-j, Raw datasets of CSDs and tunnelling
spectroscopy measurements, fromwhich (a-d) isextracted. Datasetsat 150 mT
and 225 mT datasets are repeated from Fig. 3 and Extended Data Fig. 5
respectively.





