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: Bi I and Bi Il Grotrian diagrams and observed optical transitions.
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Figure S2: Emission intensities of the transition at 289.80 nm in 5 chosen layers of the optical
model leading to the profile given by the dashed line. Dots are experimental data. Photons at
central wavelength are trapped by atoms in the lower level and take longer to escape the
medium, leading to a hole in the distribution. We do verify that emission lines become
narrower and symmetrical as the electron density decreases from layer 1 to layer 20.
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Figure S3: Boltzmann plot showing the distribution in energy of the Bi | and Bi Il states
identified in this work.
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Figure S4a: Normalized intensity of the emission of the transition at 289.80 nm as a function
of time. Stark parameters are given the inset. The electron density n. in [cm=3]/10%° is
determined for each time. T = 0.35 eV. P = 5 bars.
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Figure S4b: Normalized intensity of the emission of the transition at 293.83 nm as a function
of time. Stark parameters are given the inset. The blue part of the line is perturbed by the red
wing of the 289.80 transition, which must be included for a correct description of that part of

the spectrum. The electron density ne in [cm=3]/10'® is determined for each time. T, = 0.35 eV.
P =5 bars.
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Figure S4c: Normalized intensity of the emission of the transitions at 298.90 nm and 299.33
nm as a function of time. Stark parameters for each transition are given the insets. The
electron density ne in [cm~3]/10% is determined for each time. T. = 0.35 eV. P = 5 bars.
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Figure S4d: Normalized intensity of the emission of the transition at 302.46 nm as a function
of time. Stark parameters are given the inset. The red part of the line is perturbed by the blue
wing of the 306.67 transition, which must be included for a correct description of that part of

the spectrum. Data at 250, 350 and 550 ns are too noisy to be exploited. The electron density
ne in [cm~3]/10%® is determined for each time. T. = 0.35 eV. P = 5 bars.
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Figure S4e: Normalized intensity of the emission of the transition at 351.09 nm as a function
of time. Stark parameters are given the inset. Contrary to other lines, it is the red wing of the
transition that is asymmetric. The electron density ne in [cm=3]/10 is determined for each
time. Te = 0.35 eV. P =5 bars.
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Figure S4f: Normalized intensity of the emission of the transition at 359.61 nm as a function

of time. Stark parameters are given the inset. The electron density n. in [cm=3]/10%° is
determined for each time. T = 0.35 eV. P = 5 bars.
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Figure S4g: Normalized intensity of the emission of the transition at 412.17 nm as a function
of time. Stark parameters are given the inset. The electron density n. in [cm=3]/10%° is
determined for each time. T = 0.35 eV. P = 5 bars.
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Figure S4h: Normalized intensity of the emission of the transition at 472.25 nm as a function
of time. Stark parameters are given the inset. The electron density n. in [cm=3]/10%° is
determined for each time. T = 0.35 eV. P = 5 bars.
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Figure S5: Detail of all experimental spectra recorded after 750 ns (where this phenomenon
is the most likely—see Figure 3 in the main text) where the possible double reversal is
theoretically expected to occur (transition at 306.77 nm). The reader is invited to form his own
opinion.
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Figure S6: (A) Evidence of Bi | emission with normalized intensities of 1 weak (at 262.79 nm)
and 4 very weak lines in the UV region. 100 gr. mm™ grating. Integration time: 50 ns. These
lines are too weak to be observed with the 1800 gr. mm™ grating. (B) Time evolution of these
lines (true intensities) as measured with the 100 gr. mm™ grating. Insert: Time evolution of
the ratio of the intensity of a given line X to the intensity of the line at 262.79 nm. “Theory”
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and p have the same meaning as in Figure 7.



—— 200 ns
42594 430.17 — 250 ns

(A)

Normalized intensity (a.u.)

I . I . T . I " I . I . I ¥ 1
422 424 426 428 430 432 434 436
Wavelength (nm)

40009 443017 nm Bi Il

(B) 40] —=—379.26nmBill

3000 -

I Error bar

| EALEI R RS LT IE T MR S N IR W
150 200 250 300 350 400 450 500 550
Time (ns)

Figure S7: (A) Evidence of Bi Il emission of 1 weak line(at 430.17 nm) in the UV region. 100 gr.
mm™! grating. Integration time: 50 ns. This line (and the one at 379.26 nm) are too weak to be
observed with the 1800 gr. mm™ grating. (B) Time evolution of these lines as measured with
the 100 gr. mm™ grating.



