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This Supplementary Information contains:
1. [bookmark: _Hlk133248045]Full k.p calculations of the Landau levels of samples A and B.
2. Additional magneto-optical data for the determination of the QW gap versus Sn content.
3. Additional magneto-transport data obtained on sample C


1. Full k.p calculations of the Landau levels of samples A, B and C
The  calculations are performed following our previous work using Eq. (4) of Ref.1. The results for samples A and B are shown in Fig. S1, while the Landau levels of sample C are plotted in Fig. 4a of the main text. The band parameters are listed in Table SI following the magneto-optical fits. Because samples A and B present similar parameters, calculations presented in Fig. S1 are done using average parameters.
Note that the red and black Landau level series correspond to Landau levels emerging near  and  respectively. Only the two first electron (hole) states are shown for the -point (-points).
[image: ]
Fig. S1 | Calculated Landau levels of samples A and B, as well as their Fermi levels. The red Landau levels are located in the vicinity of the  point, and just the two first hole confined states have been plotted. The black Landau levels are located in the vicinity of the  point, and just the two first electron confined states have been plotted.

2. Additional magneto-optical data for the determination of the QW gap versus Sn content
Magneto-optical experiments have been performed on the three investigated samples in the main text. The results for sample B are presented in Fig. 3c of the main text. Figure S2 shows the magneto-optical spectra and fan charts obtained for samples A and C. The fan charts are obtained by plotting the transmission minima observed on the spectra as dots versus magnetic field. These are then fitted by the solid lines. The fits are done considering transitions from Landau levels calculated and given in Fig. S1 for sample A and B, and in Fig. 4a for sample C. The fitting parameters are listed in Table SII. In particular, one can then determine the QW gap , which is given by the zero-field extrapolation of the transition series.
[image: ]
Fig S2 | a Magneto-optical spectra between 2 and 15 T of sample A at T=4 K. Blue and green lines are guide-for-the-eye that show the first transitions between ground states (H1 – E1) and first excited states (H2 – E2), respectively. The absorption scale is indicated at the top right corner. b Fan chart gathering experimental absorptions (dots) observed in a and calculated transitions (lines) occurring between Landau levels. The extrapolations of the two transition series (green and blue) at zero field give the energy spacing H1 – E1 and H2 – E2. The QW gap H1 – E1 is named  in our work. c,d Same as a,b with sample C.
Table SI. Dirac parameters of samples A, B and C determined by magneto-infrared spectroscopy.
	Samples
	A
	B
	C

	 [meV]
	92.5±2.5
	83±2.5
	50±2.5

	 [x105 m/s]
	5.00±0.05
	4.80±0.05
	4.65±0.05

	 [meV]
	157.5±5
	145±5
	125±5




3. Additional magneto-transport data on sample C
A two-carrier fit has been performed for sample C, that shows the ambipolar quantum Hall (QH) effect. The fit is done considering2:

The best fit, shown in Fig. S3, gives the values listed in Table I of the main text.
[image: ]
Fig. S3 | Two-carrier fitting procedure for sample C with zoomed transport data (solid lines) close to zero field. The fit is drawn in dotted lines.
Figure S4 shows the ambipolar QH effect of sample C under both magnetic field polarities.
[image: ]
Fig. S4 | Measured QH effect of sample C at T=1.6 K.
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