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The detection of a topological superconducting phase—the basis of 
proposed topological qubits—is notoriously difficult because trivial 
states can mimic the signatures expected from a topological super-
conductor1–6. Microsoft Azure Quantum7 reported single-shot par-
ity readout of devices that are purportedly tuned into a topological 
superconducting phase using their transport-based tune-up procedure 
known as the topological gap protocol (TGP)8. Here, however, I analyse 
the underlying transport data—which were not presented in ref. 7— 
and this analysis reveals that the claimed parity readout occurred in 
regions of phase space with considerable disorder that appear gapless. 
The absence of a robust superconducting gap would contradict the 
prerequisite for the interpretation in ref. 7, suggesting instead that 
the observed signals arise from trivial mechanisms.

I focus here on the transport data used to establish the existence of 
a (topological) superconducting gap, rather than directly assessing 
the random telegraph signal in quantum capacitance interpreted as 
parity readout in ref. 7. However, such an interpretation necessitates 
the presence of a superconducting gap to protect the nanowire from 
low-energy quasiparticles. To establish this prerequisite, ref. 7 uses the 
TGP to select key device parameters—such as parallel magnetic field 
strength and gate voltage—where the claimed parity readout occurs. As 
such, the transport data underlying the TGP are central to all measure-
ments and claims reported in ref. 7.

It was recently9 shown that the TGP can be sensitive to the choice of 
data parameters, such as the cutter pair (controlling junction trans-
parency), magnetic field range and bias voltage range. Furthermore, 
although only gapped outcomes were presented in ref. 7, I find that the 
TGP can also classify regions of purported parity readout as gapless. 
For example, in device A2, only the gapped outcome from cutter 1 was 
presented; however, the TGP applied to cutter 2 declares this same 
region as gapless. Further analysis of TGP parameter sensitivities is 
provided in Supplementary Note 1.

In addition to the TGP’s inherent sensitivity to data parameters, the 
specific implementation of the TGP in ref. 7 contained coding artefacts 
that led to the omission of supposed topological regions. Specifically, 
in ref. 7, per device, the claimed parity readout was reported for only a 
single magnetic field value within a single region identified by the TGP. 
The omission of other TGP-passing regions stemmed from two coding 
artefacts: (1) the TGP plotting code was set to highlight only the largest 
purportedly topological region; and (2) the code antisymmetrized bias 
voltage based on array index rather than physical value. This latter 
issue introduced errors because the experimental bias data in ref. 7 are 
not symmetric around zero (for example, in device A1, bias voltages 
run from −66.18 μV to +63.64 μV). Correcting these coding artefacts 
reveals additional supposed topological regions (Fig. 1b) that were 
not explored. Notably, these corrections reveal that the capacitance 

measurements for device B in ref. 7 focused on a small, secondary region 
(Fig. 1, vertical dashed line) rather than the primary region(s) identi-
fied by the TGP. Finally, Fig. 1 further highlights the fragility of the TGP, 
demonstrating how even a single bias voltage datapoint can determine 
whether a region is classified as topological.

Random telegraph signals are ubiquitous in mesoscopic systems, 
such as quantum dots10–12. To rule out trivial origins it was therefore 
important for the authors of ref. 7 to test their interpretation else-
where in phase space. When a reviewer asked “Are there other regions 
where things didn’t work out?”, the authors stated that, in each device, 
that they had investigated the “only region passing the TGP within the 
explored gate voltage and magnetic field range”. However, this state-
ment was inaccurate: other TGP-passing regions existed in phase space 
but were not explored in ref. 7. As such, the coding artefacts above leave 
the main claim in ref. 7 lacking a critical validation (or falsification) step 
that was requested by the reviewers.

The inconsistent (and incorrect) TGP outcomes highlight the prob-
lems with using the TGP as a diagnostic tool for a (topological) super-
conducting gap. Given these issues, I instead investigate the raw local 
and nonlocal conductance underlying the TGP outcomes. I focus here 
on device A2, although similar features are observed across all devices 
(Extended Data Figs. 1 and 2). It should be emphasized that no raw 
transport data were presented in ref. 7 (or its supplementary informa-
tion), only TGP classification maps.

First, local conductance measurements reveal a significant number 
of low-energy states. For example, device A2 (cutter 2) displays strong 
finite conductance across the full bias range and has considerable struc-
ture (Fig. 2j,m). This seemingly indicates an abundance of low-energy 
states as, if the device was in the Andreev enhanced regime, that would 
contradict the tunnelling regime in which the TGP was defined8. Simi-
larly, the zero-bias peak for cutter 1 on the left fills almost the entire 
bias range (Fig. 2n) and has considerable structure. By contrast, the 
zero-bias peak is barely visible on the right (Fig. 2m). Similar evidence 
of disorder and poorly defined zero-bias peaks is observed across all 
devices in ref. 7 (Extended Data Figs. 1 and 2). Finally, I note that there 
is often a sizeable difference in the magnitude of the local conductance 
on each side of the nanowire, indicating highly asymmetric tunnel 
barriers; no justification is provided in ref. 7 for this.

The nonlocal conductance (Fig. 2k,l) also reveals a complex signal, 
often with conductance throughout the bias range. This appears con-
sistent with a gapless system, as indicated by some TGP outcomes (for 
example, cutter 2 of device A2). Note that the TGP’s antisymmetrization 
in bias voltage renders it blind to symmetric nonlocal conductance. This 
means that a topological gap can be reported by the TGP (indicated 
by dashed lines in conductance plots), despite significant nonlocal 
conductance at low bias.
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Fig. 1 | Impact of coding artefacts on transport based topological gap 
detection. a, The outcome of the TGP reported in ref. 7. The red regions 
indicate topological classification by the TGP. The vertical dashed line shows 
the single magnetic field value (B = 2.0 T) where parity readout purportedly 
occurred. b, The TGP outcome for device B after correcting coding artefacts 
(that is, now flagging all identified regions and removing the one bias value  
that caused the range to be asymmetric). This corrected TGP outcome reports 

multiple regions of phase space as topological. Note that, after correction,  
the magnetic field value used for the purported parity readout corresponds  
to a secondary region. The larger regions were not explored in ref. 7 even 
though, if the author’s interpretations were correct, parity readout should have 
been possible here too. This figure also highlights the TGP’s sensitivity to data 
parameters, because the significant changes in b result from removing a single 
bias voltage—a parameter that is not visible in these plots.
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Fig. 2 | Transport data underlying the TGP tune-up of device A2.  
a–n, Conductance matrix (local conductance GLL (a,e,i) and GRR (b,f,j), as well as 
nonlocal conductance GRL (c,g,k) and GLR (d,h,l)) for three junction settings 
(cutters 0 (a–d), 1 (e–h) and 2 (i–l)) in the supposed topological region (a–l)  
and conductance line cuts at the purported readout field (GRR (m) and GLL (n)). 
Note the varying scales on colour bars and y axes due to significant variations  
in size of conductance for the TGP tune-up data in this case. These conductance 

data appear to show an abundance of low-energy states, for example, cutter 2 
(i–l) and the purple trace in m show substantial low-energy conductance, with 
considerable structure, rising above even 2 e2 h−1. The black lines indicate the 
gap extracted by the TGP. Note that the TGP can classify the system as gapped 
despite significant low-bias nonlocal conductance (k,l) because the TGP’s 
antisymmetrization in bias ignores symmetric contributions to nonlocal 
conductance. Parameters: Vp = –1.8444 V, B = 2.06 T.
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Finally, the authors of ref. 7 stated to the referees that they had not 
detected the formation of accidental quantum dots, “as such dots 
would typically induce particle-hole symmetry breaking”. However, the 
underlying conductance data contradict this assertion. For a gapped 
system, the local conductance is expected to be symmetric around zero 
bias13, yet the data often exhibit considerable low-bias asymmetry, for 
example, for cutter 1 on the left (Fig. 2n). More generally, three-terminal 
devices with particle-hole symmetry are expected to obey relations 
between local and nonlocal conductance14, but these relationships 
do not hold for the regions studied in ref. 7 (Supplementary Note 2). 
Furthermore, there are regions of (asymmetric) negative local conduct-
ance, a signature associated with the presence of quantum dots3,14,15 
(Supplementary Note 2).

In summary, my analysis highlights key issues with the transport 
data underpinning the main claim of ref. 7. The tune-up method used 
to identify a gapped (topological) superconducting phase—the TGP—
yielded inconsistent and misreported outcomes. Furthermore, the 
underlying transport data, which were not presented in ref. 7, reveal 
an apparent abundance of low-energy states, signatures of quantum 
dots and no clear (topological) superconducting gap. The absence of 
a robust superconducting gap contradicts the prerequisite needed to 
interpret the observed random telegraph signal as a parity measure-
ment. I also note that using the interpreted capacitance signal to retro-
spectively establish the existence of a (topological) SC gap reverses the 
hierarchy of evidence presented in the original paper. Consequently, I 
conclude that the transport data underpinning ref. 7 strongly suggest 
that alternative, non-topological explanations, such as quantum dot 
physics, should be considered as the origins for the measurements 
reported in ref. 7.

Data availability
No new data were generated in this study. The transport data for the 
original study are available at Zenodo16 (https://doi.org/10.5281/
zenodo.14804380).

Code availability
The code to reproduce the figures is available at Zenodo17 (https://doi.
org/10.5281/zenodo.15008728).
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Extended Data Fig. 1 | Transport data underlying the TGP tune-up of  
Device A1. Conductance matrix for three junction settings (cutters 0–2) in the 
supposed topological region (a–l) and conductance line cuts at the purported 
readout field (m–n). The line cuts of local conductance on both sides of the 

device reveal a complex signal with considerable structure, suggesting  
the presence of multiple overlapping low-energy states. Parameters: 
Vp = –1.82225 V, B = 1.8 T.
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Extended Data Fig. 2 | Transport data underlying the TGP tune-up of  
Device B. Conductance matrix for three junction settings (cutters 0–2) in the 
supposed topological region (a–l) and conductance line cuts at the purported 
readout field (m–n). The line cuts reveal a complex signal with considerable 
structure in the local conductance on both sides of the device, suggesting the 

presence of multiple overlapping low-energy states. Additionally, cutter 0 
exhibits substantial negative local conductance on the right side, a known 
signature of quantum dots (Supplementary Note 2). Parameters: Vp = –1.6740 V, 
B = 2.0 T.
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Reply to: On the robustness of topological 
gap detection via transport

Microsoft Quantum*

replying to: H. F. Legg. Nature https://doi.org/10.1038/s41586-026-10567-8 (2026).

In our previous study1, we reported single-shot parity readout in an 
InAs–Al hybrid nanowire device, evidenced by an h/2e-flux-periodic 
random telegraph signal (RTS) in the quantum capacitance (CQ). These 
radio frequency (RF) interferometric measurements strongly indicate 
a topological origin: they are consistent with our theoretical model and 
very strongly constrain non-topological explanations. In the accom-
panying Comment2, Legg claimed that our transport data points to 
a gapless state. However, our analysis of our CQ measurements does 
not assume the existence of a gap. Indeed, a gapless system would 
not exhibit a stable h/2e-periodic bimodal signal: the interferometric 
contrast would wash out due to collapse of the oscillation amplitude 
or time scales.

As shown in supplementary figure 4 and in the simulations of ref. 3, 
gap closure causes the bimodality of the capacitance signal to collapse: 
when multiple states approach zero energy, their contributions acquire 
random phases that suppress CQ oscillations. Moreover, a gapless sys-
tem should be indifferent to an additional quasiparticle, in contrast to 
our device, which shows a prominent quasiparticle-poisoning-induced 
telegraph signal (tested explicitly by injecting quasiparticles; sup-
plementary information 7.3 of ref. 1). Our observed ΔCQ ≈ 1 fF directly 
indicates operation in a region with a well-developed bulk energy gap, 
rendering the reasoning of Legg2 regarding the tune-up procedure both 
irrelevant and untenable.

The topological gap protocol (TGP) served solely as a practical tuning 
tool to identify operating points; it had no role in interpreting the RF 
measurements that form the basis of our conclusions. Legg2 interprets 
these transport data as pointing to a gapless state. However, as we 
review in more detail below, our TGP measurements are in fact consist-
ent with a gapped state. This is why they are useful as a device tuning 
procedure. In combination, the RF and transport measurements in our 
original study1 constitute very strong evidence that we have a gapped 
system exhibiting Majorana-mediated parity flips and very strongly 
constrain all known alternative scenarios.

While Legg2 does not contest our RF capacitance observations or 
their quantitative agreement with our theoretical model, it asserts that 
our nanowire lacked a well-developed superconducting gap, based on 
an analysis of the raw three-terminal conductance data. Legg2 highlights 
(1) substantial subgap conductance; (2) symmetric components in 
the nonlocal conductance; and (3) asymmetries and occasional nega-
tive differential conductance. Finite local conductance within the gap 
does not imply a gapless density of states. Our devices are operated 
in an intermediate junction transparency regime for sensitivity rea-
sons. In this regime, a discrete subgap state can occasionally produce 
broad conductance features through Andreev enhancement. Thus, 
broad low-bias conductance does not prove a continuum of states; it 
probably reflects broadened discrete modes. Indeed, when the bar-
riers were more pinched off, the resulting spectra had less sub-gap 

conductance, but at the cost of smaller signal amplitude. Sizeable sym-
metric components of the nonlocal conductance likewise do not indi-
cate a gapless bulk. The transport gap cannot be reliably inferred from 
visual inspection alone and must be extracted by quantitative analysis; 
our procedure focused on the antisymmetric nonlocal conductance 
to minimize susceptibility to measurement-circuit non-idealities.  
A symmetric nonlocal component is not by itself evidence of gapless-
ness: such components are compatible with particle-hole symmetry 
in three-terminal devices and have been discussed extensively in the 
literature4,5. However, the symmetry relationships described in ref. 4 
are derived under idealized assumptions that need not hold in experi-
mental settings. For example, bias-dependent local matrix elements, 
such as those appearing in equation 1 of ref. 5, can naturally generate a 
symmetric component of the nonlocal conductance. However, Legg2 
does not pursue such an analysis and instead selectively emphasizes 
a quantum-dot-based interpretation of the data. Negative differen-
tial conductance is invoked as support for this idea, but physically 
only implies an energy dependence of the transmission probability; 
quantum-dot formation is one possible mechanism, but it is far from 
unique. Legg2 neither provides nor attempts a self-consistent alterna-
tive interpretation of the full dataset, but instead points to generic 
complications.

As Legg2 mentions the TGP’s dependence on parameter values, we 
reiterate that the TGP is probabilistic and has a well-bounded but finite 
rate of false positives, as any such protocol should. One can change the 
thresholds that define the TGP, thereby changing TGP outcomes, for 
example, to reduce the rate of false positives but at the cost of increas-
ing the number of false negatives. We have picked threshold values that 
give a false-positive rate that is low enough so that the TGP is a useful 
tune-up procedure for the parity measurement.

We now turn to aspects not addressed in our previous publications. 
Legg2 identified a minor off-by-one-pixel bug in our TGP processing. 
The correction shifts extracted gap values by less than 5 μeV for more 
than 96% of pixels and introduces one new subregion of interest in 
device B. We have uploaded corrected TGP maps and a per-pixel delta 
map to Zenodo6; no changes to the parity-readout data or analysis 
are involved. The region used for parity readout remains classified as 
gapped after the fix. Other TGP-passing regions outside the explored 
parity-measurement range are fully consistent with our referee state-
ment that “this was the only region passing the TGP within the explored 
range”.

In our original study1, our focus was on the flux-dependent RTS signal 
rather than an exhaustive phase-diagram mapping; performing parity 
measurements in every TGP-flagged region was outside the scope of 
the work. To demonstrate robustness, we repeated the experiment 
in the same device and on a second device, all showing flux-periodic 
RTS. We also showed that the h/2e bimodal signal disappears when 
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sweeping the wire-plunger voltage, going to low fields, cutting the 
interference loop or injecting quasiparticles, confirming that it is nei-
ther ubiquitous nor attributable to generic mesoscopic RTS mecha-
nisms. Legg2 does not engage with these checks or provide a consistent  
alternative model.

In summary, Legg2 centres on a selective examination of transport 
tune-up procedures and narrow interpretations of isolated phrases 
in our referee correspondence, rather than the physical mechanisms 
underlying the experiment. It relies on unsubstantiated claims about 
our transport spectra while not engaging with the capacitance meas-
urements at the core of our study, and its alternative treatment of the 
transport data is inconsistent with more rigorous analyses of the same 
datasets. Critically, Legg2 offers no alternative physical model capable 
of reproducing the capacitance signal or the RTS phenomenology, and 
does not constitute a substantial scientific challenge to our findings.

Data availability
Corrected TGP maps and a per-pixel delta map are available at Zenodo6 
(https://doi.org/10.5281/zenodo.14804379).
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