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The inside-out planetary nebula around a [WC] star in the
making



Supplementary Table 1.– Chemical abundances of IRAS 17514 and low-mass
VLTP sequences.

Initial Mass H 4He 12C 13C 14N 16O 20Ne 22Ne
IRAS 17514 0.01–0.05 0.33±0.10 0.50±0.10 0.01 0.1 0.04
0.8 M⊙ 0.030 0.52 0.30 0.041 0.016 0.086 9×10−5 1×10−3

0.9 M⊙ 5×10−3 0.48 0.29 0.069 0.065 0.091 9×10−5 9×10−4

1.0 M⊙ 5×10−5 0.40 0.34 0.074 0.056 0.116 9×10−4 0.01
1.1 M⊙ 5×10−3 0.38 0.37 0.059 0.028 0.145 9×10−4 0.01
1.25 M⊙ 5×10−6 0.41 0.33 0.067 0.047 0.133 9×10−4 0.01
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Supplementary Figure 1.– Position-velocity (PV) maps of the Hα emission line
from the outer shell of HuBi 1 as observed through a long-slit placed on the CSPN
at PA 90◦ (a) and PA 0◦ (b). The line intensity is shown in grey-scale and contours.
The spatial origin corresponds to the position of the CSPN, whereas the radial
velocities are relative to the systemic velocity of the nebula of +64.8 km s−1 as
measured in the local standard of rest (LSR).
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Supplementary Figure 2.– Optical spectrum of IRAS 17514 (blue) superimposed
by the best-fit PoWR model (red). The identifications of key lines are labeled.



Supplementary Figure 3.– NOT ALFOSC grism #7 (black) and #14 (blue)
spectra of the outer (a) and inner (b) shells of HuBi 1. The insets show the spectral
range including the Hα, [N ii] λλ6548,6584, and [S ii] λλ6717,6731 emission lines.
Note the singular detection of the He ii λ4686 emission line in the inner shell.



Supplementary Figure 4.– Time-evolution of the electron temperature Te, hy-
drogen ionization fraction H+/H, and emissivity of the Hβ, He i λ5876, [O ii] λ3727,
[O iii] λ5007, [N ii] λ6584, and [S ii] λλ6716,6731 emission lines of a photo-ionized
cloud of gas with solar abundances, electron density of 200 cm−3 and electron tem-
perature of 10,000 K after the ionizing source is switched off at time t=0.
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Supplementary Figure 5.– VLTP sequences of low-mass stars. (left) Evolution of
the stellar sequences in the HR diagram, where the red-cross indicates the location
of the central star of HuBi 1 with uncertainties as inferred from our best-fit non-
LTE model (see the details of the non-LTE model fit). (right) Effective temperature
evolution of the same sequences during the departure from the AGB and after the
VLTP event (set at t=0).



 0

 20000

 40000

 60000

 80000

 100000

 120000

 0  200  400  600  800  1000  1200  1400  1600

T
ef

f [
K

]

Time [yr]

M initial=1.1 Msun

Mfinal ≈ 0.552 Msun

Teff=38000± 2000 K

<dM/dt>BA ≈ 4.4∗ 10−4 Msun/yr
<dM/dt>BA ≈ 7.6∗ 10−5 Msun/yr
<dM/dt>BA ≈ 6.6∗ 10−5 Msun/yr
<dM/dt>BA ≈ 4.2∗ 10−5 Msun/yr
<dM/dt>BA ≈ 2.8∗ 10−6 Msun/yr

Supplementary Figure 6.– Predicted Teff evolution of our 1.1 M⊙ sequence after
the VLTP event under different assumptions of the mass-loss rate through winds
during the born-again AGB phase. The legend indicates the mean envelope mass
removed per year at log Teff < 3.8.




