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Figure 1: Mass spectrum of dataset R5083_08493, showing the complexity of the mass spectrum as well as the overlaps present on the main S peak family (34 Da, 33 Da, 34 Da, and 36 Da). Note only the main peaks are labeled for sake of clarity.



[image: ]Figure 2: Plot of the deviation of the various methods of peak count determination from the ‘actual.’ Note values shown are absolute values of percent differences calculated from the values in Table 1.
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Figure 3: Comparison of three different methods to determine the 34S/32S ratios (from Table 1). Plotted as both δ34S (left axis) and absolute 34S/32S ratio (right axis). Note that only ± 20 ‰ δ34S is shown. Values outside of this range can be found in Table 1. With the exception of Simulation 1, all calculations using the Monte Carlo Approach are outside of this range. 
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Figure 4: The ion hit sequence plotted versus multi-hits (averaged over 1e4 ion hits) for dataset R5083_08493. Note the increase in multi-hits as the run progresses. 
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Figure 5:  Plot of % multi-hits versus the charge state ratio of Fe++/Fe+ (from Table 2). The CSR is used here as a direct proxy for the local electric field.
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Figure 6: Comparison of calculated δ34S of datasets of pyrite standards run at 80 pJ. Data is subdivided by specific voltage ranges, as well as if only single hits or all hits are used. S1 means dataset pair 08492/08493 and S2 dataset pair 11434/11435. Data is shown both calculated against the nominal CDT value (Equation 8) and against a known standard (Equation 9). 
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Table 1: Collation of various methods used to measure peak counts and to calculate the 34S/32S ratio. To save space, only Simulations 1,5,7,8 are shown. Results for all simulations are reported in Appendix C.
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Table 2: Run conditions, calculated 34S/32S, and δ34S for each dataset and subdivision of each dataset. Multi-hit fractions as well as the corresponding Fe++/Fe+ ratio (as a proxy for the local field), were calculated for the data containing all hits. δ34S is calculated both against the nominal CDT value (equation (8)) and calculated against the corresponding standard that was acquired closest in time (equation (9)). Note - other than applied voltage, all other acquisition conditions kept constant (see section 2).



Appendix A: Detailed table of all ranges used for the ranging exercise.
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Appendix B: Simulated spectra (Simulations 1-8)
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Appendix C: Full simulated data results (Simulations 1-8)
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Appendix D: Full empirical data results (Adaptive fit, IVAS, and Gaussian)

Adaptive Peak Fitting
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IVAS 
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Gaussian Fitting
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599 456 456 84
37450 3058 3058 84
405.15 551 545 84
45058 3105 3093 84
3012 439 456 84
5431 2370 25.94 84
35.48 47 497 84
35.42 5.26 526 84
498,87 507 514 84
13828 439 416 84
1155 507 595 84
6026.58 2337 2336 84
12077 791 783 84
1008 697 7.05 84
7005 681 692 84
6429 449 442 84
5222 522 513 84
27.64 5.60 547 84
7.00 563 551 84
49,19 586 578 584
528 758 .48 84
2522 3558 3550 84
12567 4.6 448 84
5143 EEY 349 84
12874 245 265 84
778 2302 2297 84
250,08 577 565 84
109.50 147 131 84
5623 250 837 84
20651 878 279 84
592 439 428 584
6026.58 5479 467 84
2693 2156 2134 84
18650 1320 1288 84
305.70 13.42 1397 84
15334 2066 2071 84
52.35 1542 1452 84
207.92 022 056 84
109.50 545 528 84
5125 386 398 584
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Standard Mineral  Formula

34

S/

32

S

d

 

34

S (CDT)

Canyon Diablo Troilite Canyon Diablo Troilite FeS 0.045005 0

Ruttan Pyrite Ruttan Pyrite FeS2 0.045059 1.2

Balmat Pyrite Balmat Pyrite FeS2 0.045684 15.1

80 pJ, Varying Ion Ratio Instrument Standard Dataset Voltage Range Fe++/Fe+ Data type

34

S/

32

S

d

 

34

S (model CDT)

d

 

34

S (Ruttan)

Balmat_XR_8493_80pJ_fullvoltage LEAP 5000-XR Balmat 08493 Full voltage 5.21 all hits 0.045565 12 29

Balmat_XR_11434_80pJ_fullvoltage LEAP 5000-XR Balmat 11434 Full voltage all hits 0.045591 13 14

Ruttan_XR_8492_80pJ_fullvoltage LEAP 5000-XR Ruttan 08492 Full Voltage 5.77 all hits 0.044334 -15 -12

Ruttan_XR_11435_80pJ_fullvoltage LEAP 5000-XR Ruttan 11435 Full Voltage all hits 0.045015 0 2

40 pJ, Varying Ion Ratio

Balmat_XR_8462_40pJ_full voltage LEAP 5000-XR Balmat 08462 Full Voltage 3.23 all hits 0.046207 27 12

Balmat_XR_8460_40pJ_fullvoltage LEAP 5000-XR Balmat 08460 Full Voltage 3.48 all hits 0.046123 25 10

Ruttan_XR_8458_40pJ_fullvoltage LEAP 5000-XR Ruttan 08458 Full Voltage 3.47 all hits 0.045699 15 4

80 pJ, Constant Ion Ratio, 

32

S

1+

/

32,32

S

2

1+

 = 1:1

Balmat_XR_9023_fullvoltage LEAP 5000-XR Balmat 09023 Full Voltage 3.46 all hits 0.046126 25 19

Ruttan_XR_9021_fullvoltage LEAP 5000-XR Ruttan 09021 Full Voltage 3.62 all hits 0.045317 7 -2
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Standard Mineral  Formula

34

S/

32

S

d

 

34

S (CDT)

Canyon Diablo Troilite Canyon Diablo Troilite FeS 0.045005 0

Ruttan Pyrite Ruttan Pyrite FeS2 0.045059 1.2

Balmat Pyrite Balmat Pyrite FeS2 0.045684 15.1

80 pJ, Varying Ion Ratio Instrument Standard Dataset Voltage Range Fe++/Fe+ Data type

34

S/

32

S

d

 

34

S (model CDT)

d

 

34

S (Ruttan)

Balmat_XR_8493_80pJ_fullvoltage LEAP 5000-XR Balmat 08493 Full voltage 5.21 all hits 0.044105 -20 20

Balmat_XR_8493_80pJ_fullvoltage LEAP 5000-XR Balmat 08493 Full voltage single hits 0.043620 -31 15

Ruttan_XR_8492_80pJ_fullvoltage LEAP 5000-XR Ruttan 08492 Full Voltage 5.77 all hits 0.043298 -38 -3

Ruttan_XR_8492_80pJ_fullvoltage LEAP 5000-XR Ruttan 08492 Full Voltage single hits 0.043009 -44 1

40 pJ, Varying Ion Ratio

Balmat_XR_8462_40pJ_full voltage LEAP 5000-XR Balmat 08462 Full Voltage 3.23 all hits 0.044596 -9 8

Balmat_XR_8462_40pJ_fullvoltage LEAP 5000-XR Balmat 08462 Full Voltage single hits 0.044261 -17 11

Balmat_XR_8460_40pJ_fullvoltage LEAP 5000-XR Balmat 08460 Full Voltage 3.48 all hits 0.044277 -16 1

Balmat_XR_8460_40pJ_fullvoltage LEAP 5000-XR Balmat 08460 Full Voltage single hits 0.043839 -26 11

Ruttan_XR_8458_40pJ_fullvoltage LEAP 5000-XR Ruttan 08458 Full Voltage 3.47 all hits 0.044243 -17 22

Ruttan_XR_8458_40pJ_fullvoltage LEAP 5000-XR Ruttan 08458 Full Voltage single hits 0.043376 -36 25

80 pJ, Constant Ion Ratio, 

32

S

1+

/

32,32

S

2

1+

 = 1:1

Balmat_XR_9023_fullvoltage LEAP 5000-XR Balmat 09023 Full Voltage 3.46 all hits 0.044460 -12 25

Balmat_XR_9023_fullvoltage LEAP 5000-XR Balmat 09023 Full Voltage single hits 0.044103 -20 29

Ruttan_XR_9021_fullvoltage LEAP 5000-XR Ruttan 09021 Full Voltage 3.62 all hits 0.043412 -35 -8

Ruttan_XR_9021_fullvoltage LEAP 5000-XR Ruttan 09021 Full Voltage single hits 0.042895 -47 -12
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Deviation: calc. 34/32
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