Supplemental figures
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Supplemental Figure 1. Hafnium ion signals as a function of niobium for mass spectra with a niobium
signal of at least 0.4% of the total of all peaks. Hafnium below detection limit is plotted at 0.0001. The
red line is a linear fit. Based on the PALMS sensitivity to other metals, the sensitivity to hafnium is likely
within a factor of 3 of niobium.



1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 I ]
7 \27A|+ 56_ + . .
1 - 39 + Fe single particle mass spectrum
3 24'26Mg+ K meteoric metals in sulfuric acid
7 N / with silver
N 23 +
0.1 E Na \ 109Ag+ Positive ions
3 32+
1 7, .+
7 L 206208 _, +
0015 |/ 161200+ . Pb
T E y AgCl N
E /
fed || ul
) :| I . I . . | } } I: . . }
g i
o .
© s _ -
% 1 = ~ Negative ions L
[a] 3 - E
1w HSO, :
i \ 303' L
0.1 3 \ H,SO,*HSO,’ 3
] HS,0, C
0.01 \ =
owd D1l 1 |
= L 1 ﬂ YRR I I -
T T T T I T T T T I T T I T T T T I
0 50 100 150 200
m/z

Supplemental Figure 2. An example of a mass spectrum of a stratospheric sulfuric acid particle
containing silver along with meteoric metals. The association of silver with lithium, aluminum, copper,
tin, and lead was common.
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Supplemental Figure 3. Lead signals relative to aluminum in particles which contain iron. Each point is
the average of the ratios from 1000 (SABRE) or 150 (other missions) mass spectra after sorting the mass
spectra by the Al to Fe ion ratio.
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Supplemental Figure 4. The September average concentrations of reentry Al,O; for the 15-year
reentry emission simulation. This can be compared to the March average in Fig. 4. Colored filled
contours show the mass mixing ratio and the contour lines show the mass density in 10 g cm™. The
2.4x10°% g cm™ mass density contour line is shown in bold.



