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Supplementary materials

Here, we provide supplementary information to the article: “Interpreting neural networks
trained to predict plasma temperature from optical emission spectra”.

Synthetic spectra

The chemical composition of the ChemCam sample used for generating the synthetic spectra.

Table S1: The 29 considered target compositions.

Sample number Sample Composition (wt. %)
Si Ti Al Fe Mn Mg Ca Na K P O
1 22.38 0.42 10.55 12.20 0.00 5.80 9.12 0.64 0.05 0.00 41.74
2 45.81 1.06 0.06 0.71 0.00 0.01 0.03 0.00 0.00 0.26 53.48
3 20.37 0.26 892 1592 0.00 6.74 6.40 1.28 0.08 0.00 40.22
4 23.68 1.68 9.73 895 0.13 4.12 827 0.95 043 0.12 42.07
5} 33.13 0.15 12.26 0.96 0.02 0.28 2.14 247 1.03 0.02 47.61
6 39.69 0.02 835 084 0.12 1.27 0.01 0.06 0.02 0.00 49.68
7 34.41 0.20 9.85 141 0.03 0.22 0.81 1.42 4.65 0.03 47.02
8 35.12 0.04 9.62 0.77 0.02 0.02 0.07 2.17 4.10 0.00 47.92
9 34.60 0.87 489 4.69 0.07 2.04 423 046 0.22 0.33 47.42
10 23.63 1.30 20.25 7.80 0.07 1.92 144 092 1.15 0.00 41.28
11 23.52 1.69 936 1262 0.21 1.79 482 140 1.75 0.82 41.73
12 29.07 0.55 12.79 284 0.06 058 1.34 230 532 0.11 44.66
13 3230 0.25 11.30 3.22 0.07 1.73 121 1.17 230 0.00 46.03
14 29.45 043 1224 5.11 0.14 326 1.36 0.48 3.03 0.00 44.08
15 29.89 0.35 1257 329 0.06 1.19 359 2.00 1.10 0.06 45.44
16 22.54 0.02 23.02 0.78 0.01 0.14 1096 1.11 0.03 0.01 40.91
17 37.82 0.08 9.0 374 0.14 035 0.07r 0.04 0.10 0.00 48.12
18 2263 0.25 7.80 13.57 0.00 3.85 10.21 0.66 0.09 0.00 40.43
19 34.47 0.02 11.77 0.40 0.05 0.01 0.17 1.70 3.31 0.20 47.38
20 3795 0.19 6.61 238 0.02 074 0.89 0.87 0.93 0.00 48.87
21 22.60 0.70 1249 7.23 0.13 5.10 870 0.90 0.16 0.06 41.38
22 22.30 0.58 11.08 792 0.14 585 958 0.76 0.02 0.01 41.16
23 23.31 096 12.05 7.37 0.11 445 6.24 161 0.93 0.20 42.14
24 35.30 0.11 955 0.65 0.02 0.10 0.56 1.50 4.03 0.04 47.45
25 36.37 0.14 741 252 0.06 1.98 0.01 0.06 3.45 0.02 47.28
26 38.90 0.08 654 0.86 0.01 045 091 0.79 149 0.00 49.24
27 34.77 0.02 10.21 1.22 0.02 0.04 0.31 1.88 3.37 0.00 47.42
28 2496 0.15 2039 0./8 0.01 0.11 764 217 0.13 0.02 42.90
29 24.87 0.71 10.54 10.03 0.15 2.81 7.07 0.85 0.35 0.04 41.81
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Figure S1: Summary representation of the dataset: a) mean of the training dataset; b) mean
of the testing dataset; c¢) mean of all spectra generated at 12000 K, i.e., averaged over all
compositions; d) mean of all spectra of the target composition 14, i.e., the average over, all
temperature values. The shaded areas represent the corresponding standard deviation.
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Figure S2: Summary of the relevance scores analysis: a) mean relevance scores across all
temperatures with fixed composition; b) mean relevance scores overall compositions at a
fixed temperature; ¢) mean relevance score of a single spectrum over all models (which were
identical in architecture and training but differed in initialization); and d) mean relevance
scores over the whole training dataset. The shaded areas represent the standard deviation.
The transparent rectangle corresponds to the inset’s position.
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Figure S3: Summary of the first order Taylor approximation analysis: a) mean Taylor spec-
trum (second term on the right-hand side of Eq. 16 in the main text) across all temperatures
with a fixed composition; b) Taylor spectrum averaged over all compositions at a fixed tem-
perature; ¢) mean Taylor spectrum of a single spectrum over all models (which were identical
in architecture and training but differed in initialization); and d) mean relevance scores over
the whole training dataset. The shaded areas represent the standard deviation. The trans-
parent rectangle corresponds to the inset’s position.



