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SUPPORTING INFORMATION

Figure S1. Elemental images in x-z plane of ZrAl, ZrSi and ZrCu alloys acquired under standard vacuum conditions, in the
presence of water vapor and fluorine gas.

Figure S2. Elemental images in x-y plane of ZrAl acquired under standard vacuum conditions, in the presence of water vapor
and fluorine gas.

Figure S3. Elemental images in x-y plane of ZrSi acquired under standard vacuum conditions, in the presence of water vapor
and fluorine gas.

Figure S4. Elemental images in x-y plane of ZrCu acquired under standard vacuum conditions, in the presence of water vapor
and fluorine gas.

Figure S5. TOF-SIMS depth profiles of ZrAl, ZrSi and ZrCu samples obtained in the presence of water vapor.

Figure S6. TOF-SIMS depth profiles of ZrAl, ZrSi and ZrCu samples obtained in the presence of fluorine gas.

Figure S7. Distributions of the °°Zr*/*M* ratios across the ZrAl, ZrSi and ZrCu alloys in logarithmic scale.

Figure S8. Distributions of the ®°Zr*/*M* ratios across the ZrAl, ZrSi and ZrCu alloys in linear scale.

Figure S9. Zr isotope abundance measured in ZrAl, ZrSi and ZrCu under standard vacuum conditions, with water vapor and
with fluorine gas in comparison to natural Zr isotope abundance.

Figure S10. Sogzr+/Sxvs signal ratios obtained during the TOF-SIMS measurements conducted under standard vacuum
conditions, in the presence of water vapor and fluorine gas.

Table S1. Summary of the results obtained during water-vapor assisted TOF-SIMS analysis.

Table S2. Summary of the results obtained during fluorine gas-assisted TOF-SIMS analysis.
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Figure S1. Elemental images in the lateral (x-z) plane of ZrAl, ZrSi and ZrCu alloys acquired under standard vacuum conditions
(al-f1), in the presence of water vapor (a2-f2) and fluorine gas (a3-f3). The black rectangles denote signal integration regions
corresponding to 10 nm thickness of the measured thin films, which were used for generating the lateral (x-y plane) elemental
images given in Figures S2-54. The color scale is given in counts per pixel.
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Figure S2. Elemental images in x-y plane of ZrAl acquired under standard vacuum conditions, in the presence of water vapor
and fluorine gas. The black rectangle marks the central 5umx5um.
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Figure S3. Elemental images in x-y plane of ZrSi acquired under standard vacuum conditions, in the presence of water vapor

d1)

and fluorine gas. The black rectangle marks the central 5umx5um.
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Figure S4. Elemental images in x-y plane of ZrCu acquired under standard vacuum conditions, in the presence of water vapor
and fluorine gas. The black rectangle marks the central 5umx5um.
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Figure S5. TOF-SIMS depth profiles of ZrAl, ZrSi and ZrCu samples obtained in the presence of water vapor. The signals of the
most prominent isotopes of the thin films and the substrate are presented. The black lines represent reference measurements
conducted under standard vacuum conditions and the colored lines show the results from water vapor-assisted
measurements. Three measurements were performed to verify the reproducibility of the gas influence on the ionization
efficiency.
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Figure S6. TOF-SIMS depth profiles of ZrAl, ZrSi and ZrCu samples obtained in the presence of fluorine gas. The signals of the

most prominent isotopes of the thin films and the substrate are presented. The black lines represent reference measurements
conducted under standard vacuum conditions and the colored lines show the results from fluorine gas-assisted
measurements. Three measurements were performed to verify the reproducibility of the gas influence on the ionization

efficiency.
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Figure S7. Distributions of the °°Zr*/*M* ratios across the ZrAl (a and b), ZrSi (c and d) and ZrCu (e and d) alloys. *M* denotes
Z7Al*, 28Sit and 83Cu* in the case of ZrAl, ZrSi and ZrCu, respectively. The plots are based on the data given in Figure 1. Note
the logarithmic scale. This figure is also provided in the linear scale (Figure S8) for details.
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Figure S8. Distributions of the °°Zr*/*M* ratios across the ZrAl (a and b), ZrSi (c and d) and ZrCu (e and d) alloys. *M* denotes
ZIAl*, 28Si* and ®3Cu* in the case of ZrAl, ZrSi and ZrCu, respectively. The plots are based on the data provided in Figure 1.

S-9



mO0Zr mO1Zr m92Zr W94Zr = 96Zr

a) m90Zr m91Zr m92Zr W94Zr = 96Zr b)
50

60
515 516 515 515
50 486 483 50 495 487
340 340
= =
] [}
= o
530 530
2 a
] o
o 171 171 o 173
gy 112474 s 162 57 162 il &2 207, R, Ve s 6o 711459
2 1. 1 2 1 : 1
10 10
28 3.0 2.8 28 I 2.8 28 2.1 29
0 0
Natural Measured without Measured with ~ Measured with Natural Measured without Measured with ~ Measured with
abundance gas water vapour fluorine gas abundance gas water vapour fluorine gas
C) WO0Zr w91Zr m92Zr w9AZr w96Zr
515 51.7
50 %03 485
=)
& 40
&
o
530
E=]
[
20 172174 17.0 17.3 172
8 £ JL [y 16.5 50163 < 16.7
2 1. d i
10
I 28 2.7 2.7 28
0
Natural Measured without Measured with  Measured with
abundance gas water vapour fluorine gas

Figure S9. Zr isotope abundance measured in ZrAl (a), ZrSi (b) and ZrCu (c) under standard vacuum conditions, with water
vapor and with fluorine gas in comparison to natural Zr isotope abundance.
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Figure S10. Sogz+/Suv+ (M stands for Al, Si and Cu and x represents 27, 28 and 63, for ZrAl, ZrSi and ZrCu, respectively) signal
ratios obtained during the TOF-SIMS measurements conducted under standard vacuum conditions, in the presence of water
vapor and fluorine gas. The data is given in the logarithmic scale.
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Table S1. Summary of the results obtained during water-vapor assisted TOF-SIMS analysis (wv).

Alloy Moment of reaching
the interface | Total TOF-SIMS signal in the thin film [counts/pixel/pA/nm]
[frames]
tint,ref tint,wv SQOZT + ref SxM + ref S9OZT + ,wv SxM + ,wv
ZrAl 18745 3474 (3.49+0.07)x10* (3.5£0.2)x10 (7.72+0.05)x10 (9.230.06)x10*
ZrSi 15943 21345 (4.86+0.09)x10 (2.240.3)x10°5 (6.3+0.2)x10* (7.4+0.5)x10'S
ZrCu 157+2 229+2 (1.070.06)x10* (7.57+0.05)x10° (3.27+0.03)x10* (1.147+0.009)x10
The moment of reaching the interface, t;,;, and the total TOF-SIMS signal measured across the thin film, S, are provided. M
denotes Al, Si or Cu in the case of ZrAl, ZrSi and ZrCu, respectively, and x stands for 27, 28 and 63, correspondingly. The values
measured without any gas are marked with ref index. This data was used for the calculations given in Table 1.
Table $S2. Summary of the results obtained during fluorine gas-assisted TOF-SIMS analysis (f).
Alloy Moment of reaching
the interface | Total TOF-SIMS signal in the thin film [counts/pixel/pA/nm]
[frames]
tint,ref tint,f S9OZr +,ref SxM + ref S9OZr +.f SxM +.f
ZrAl 173+5%* 91+2 (1.28+0.04)x104 * (1.18+0.08)x10% * (1.51+0.02)x10* (3.10+0.03)x10*
ZrSi 12642% | 71£2 (2.9+0.2)x10 * (1.18+0.08)x10° * (1.52+0.03)x10* (4.5+0.6)x10°5
ZrCu 164+4* 13845 (6.840.3)x10 * (4.620.2)x1076 * (5.57+0.09)x10° (8.0+0.3)x10*

Moment of reaching the interface, t;,;, and the total TOF-SIMS signal measured across the thin film, S, are provided. M denotes
Al, Si or Cu in the case of ZrAl, ZrSi and ZrCu, respectively, and x stands for 27, 28 and 63, correspondingly. The values
measured without any gas are marked with ref index. This data was used for the calculations given in Table 2. *-data obtained

from?®.
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