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TSI 3776 UCPC Cut-off Measurements

Table S1: Cut-off measurements for a TSI 3776 UCPC for (+) positively and (-) nega-
tively charged sodium chloride (NaCl) seeds under low, standard (std) and high temper-
ature settings. In addition the experimentally determined cut-off diameter dsy and the
deviation of the cut-off diameter A(ds), as well as the minimum N ,,;, and maximum
number concentration N ,,q, during the cut-off measurements.

Seed | T-Setting | RH [%] [ dso[nm] | A(dso) nm] [ Noin [cm™] | Nopaa [em™]
NaCl(+) low 0 2.99 0.24 500 30000
NaCl(+) std 0 4.32 0.35 300 30000
NaCI(+) | high 0 476 0.39 1000 30000
NaCl(-) Tow 0 3.70 0.30 300 40000
NaCl(-) std 0 4.41 0.36 500 50000
NaCl(-) high 0 4.72 0.39 500 12500
NaCl(+) low 10 2.45 0.20 500 35000
NaCl(+) std 10 3.82 0.31 300 35000
NaCI(+) | high 10 4.98 0.41 300 35000
NaCl(-) low 10 2.82 0.23 250 30000
NaCl(-) std 10 3.77 0.31 500 40000
NaCl(-) high 10 4.95 0.41 200 40000
NaCl(+) low 20 2.35 0.19 200 8000
NaCl(+) std 20 3.14 0.26 200 12000
NaCl(+) |  high 20 4,61 0.38 500 11000
NaCl(-) low 20 2.28 0.19 100 10000
NaCl(-) std 20 2.69 0.22 200 20000
NaCl(-) high 20 411 0.34 500 15000
NaCl(+) low 30 1.96 0.16 300 10000
NaCl(+) std 30 2.45 0.20 500 20000
NaCl(+) | high 30 4.09 0.34 200 18000
NaCl(-) Tow 30 1.50 0.12 200 15000
NaCl(-) std 30 2.40 0.20 200 15000
NaCl(-) high 30 4.02 0.33 250 30000
NaCl(+) low 40 1.84 0.15 500 17500
NaCl(+) std 40 2.04 0.17 1500 15000
NaCl(+) | high 40 3.18 0.26 800 12500
NaCl(-) low 40 1.23 0.10 500 20000
NaCl(-) std 40 1.84 0.15 500 25000
NaCl(-) high 40 3.33 0.27 1000 25000




Table S2: Cut-off measurements for a TSI 3776 UCPC for (+) positively and (-) nega-
tively charged silver (Ag) seeds under low, standard (std) and high temperature settings.
In addition the experimentally determined cut-off diameter dsy and the deviation of the
cut-off diameter A(dsg), as well as the minimum N ,,;, and maximum number concen-
tration NV ,q, during the cut-off measurements.

Seed | T-Setting | RH [%] | dso[nm]| | A(dso) [nm] | Noin [em ™3] | Noae [em ™3]
Ag(+) low 0 2.57 0.21 200 30000
Ag(+) std 0 3.03 0.25 500 20000
Ag(+) high 0 3.47 0.28 200 18000
Ag() | Tow 0 2.12 0.17 200 25000
As() | std 0 5.5 0.21 200 7000
Ag(-) high 0 3.00 0.25 200 3000
Ag(+) low 10 2.29 0.19 1000 25000
Ag(+) std 10 2.77 0.23 2000 25000
Ag(+) high 10 3.23 0.26 1000 12000
Ag) | low 10 2.15 0.18 2000 25000
Ag) | sid 10 | 2.69 0.22 200 6000
Ag() | Thigh 10 | 3.18 0.26 2000 15000
Ag(+) low 20 2.37 0.19 100 6000
Ag(+) std 20 2.89 0.24 1000 70000
Ag(1) | ligh 20 311 0.25 200 80000
AgC) | low 20 2.11 0.17 500 8000
Ag) | std 20 2.66 0.22 250 5000
Ag() | high 20 | 311 0.25 200 3000
Ag(+) | low 30 2.26 0.19 200 6000
Ag(+) std 30 2.60 0.21 200 3000
Ag(+) high 30 2.99 0.25 100 3000
Ag) | low 30 2.12 0.17 500 6000
Ag() | std 30 2.51 0.21 100 4000
Ag() | high 30 3.00 0.25 250 1000
Ag(H) | low 10 | 249 0.20 500 6000
Ag(+) std 40 2.95 0.24 500 6000
Ag(+) high 40 3.08 0.25 500 6000
Ag) | low 10 2.41 0.20 600 6000
Ac() | std 10 2.42 0.20 100 6000
Ag(-) high 40 2.99 0.25 1000 18000




Table S3: Cut-off measurements for a TSI 3776 UCPC for (0+) positively and (0-)
negatively neutralized sodium chloride (NaCl) seeds under low, standard (std) and high
temperature settings. In addition the experimentally determined cut-off diameter dsq
and the deviation of the cut-off diameter A(dsy), as well as the minimum N,,;, and

maximum number concentration N ,,q, during the cut-off measurements.

Seed T-Setting | RH [%] | dso[nm] | A(dso) [nm] | Nopin [em ™3] | Nopae [em ™3]
NaCl(0+) low 0 3.20 0.26 500 15000
NaCl(0+) std 0 3.78 0.31 500 15000
NaCl(0+) high 0 4.57 0.38 500 15000
NaCl(0-) | low 0 3.14 0.26 250 70000
NaCl(0-) | std 0 3.96 0.32 250 60000
NaCl(0-) high 0 4.59 0.38 400 30000
NaCI(01) | low 10 | 241 0.20 200 8000
NaCl(0+) std 10 3.31 0.27 200 7500
NaCl(0+) high 10 4.30 0.35 400 6000
NaCl(0-) low 10 2.14 0.18 500 30000
NaCl(0-) std 10 3.20 0.26 500 30000
NaCl(0-) high 10 4.26 0.35 500 25000
NaCl(0+) low 20 2.36 0.19 400 10000
NaCl(0+) std 20 2.81 0.23 500 7500
NaCI(0+) | high 50 | 410 0.34 500 7000
NaCl(0-) | low 20 1.92 0.16 300 25000
NaCl(0-) | std 20 | 2.60 0.21 800 20000
NaCl(0-) high 20 4.04 0.33 600 20000
NaCl(0+) low 30 2.04 0.17 100 10000
NaCl(0+) std 30 2.32 0.19 100 10000
NaCl(0+) high 30 3.00 0.25 1000 11000
NaCl(0-) low 30 1.54 0.13 500 25000
NaCl(0-) std 30 1.80 0.15 500 25000
NaCl(0-) high 30 2.86 0.23 100 15000
NaCl(0+) low 40 1.95 0.16 100 12000
NaCl(01) | std 10 | 220 0.18 300 13500
NaCI(0+) | high 0 | 2.68 0.22 100 14000
NaCl(0-) low 40 1.63 0.13 500 15000
NaCl(0-) std 40 1.76 0.14 500 15000
NaCl(0-) high 40 2.49 0.20 1000 20000




Table S4: Cut-off measurements for a TSI 3776 UCPC for (0+) positively and (0-)
negatively neutralized silver (Ag) seeds under low, standard (std) and high tempera-
ture settings. In addition the experimentally determined cut-off diameter dsy and the
deviation of the cut-off diameter A(ds), as well as the minimum N ,,;, and maximum
number concentration N ,,q, during the cut-off measurements.

Seed | T-Setting | RH [%)] | dsolnm] | A(dso) [nm] | N pin [em ™3] | N e [em ™3]
Ag01) | low 0 2.22 0.18 300 80000
Ag01) | std 0 3.02 0.25 300 70000
Ag(0+) high 0 3.93 0.32 1500 35000
Ag(0) | low 0 2.32 0.19 250 70000
Ag(00) | sid 0 2.96 0.24 250 60000
Ag(0-) high 0 3.81 0.31 400 30000
Ag(01) | low 10 252 0.21 550 35000
Ag(0+) std 10 3.06 0.25 250 35000
Ag(0+) high 10 3.80 0.31 300 20000
Ag(0) | low 10 2.40 0.20 500 30000
Ag(00) | sid 10 | 2.98 0.24 500 30000
Ag(0-) high 10 3.69 0.30 200 25000
Ag(0+) low 20 2.51 0.21 250 20000
Ag(01) | std 50 | 331 0.27 550 20000
Ag(0+) high 20 3.73 0.31 250 20000
Ag(0) | low 20 2.33 0.19 300 25000
Ag(0-) std 20 3.06 0.25 800 20000
Ag(0-) high 20 4.06 0.33 600 20000
Ag(0+) | low 30 2.6 0.20 250 12000
Ag(0+) std 30 2.82 0.23 250 12000
Ag(0+) high 30 3.98 0.33 100 20000
Ag(0-) low 30 2.28 0.19 500 25000
Ag(0-) std 30 2.74 0.22 500 25000
Ag(0-) high 30 3.98 0.33 100 15000
Ag(01) | low 10 2.48 0.20 250 12000
Ag(01) | std 10 | 277 0.23 500 10000
Ag(0+) high 40 3.37 0.28 500 15000
Ag(0-) low 40 2.33 0.19 500 15000
Ag(0-) std 40 2.70 0.22 500 15000
Ag(0-) high 40 3.37 0.28 1000 20000




Size Analyzing Nuclei Counter (SANC) Measurements

Table S5: A summary of experimentally inferred onset saturation ratio Sy, nucleation
temperature T},,. and number of molecules in the critical cluster n* values, as well as
the selected mobility equivalent diameter d, for neutralized silver seeds (0-/+). All
measurements were conducted with a maximal relative humidity at room temperature

(RH) below 2.5% or 10%.

Seed | dpnm] | RH [%] | So[ | | Thue [°C] | n*

Ag(0-) | 25 | <100 | 316 | -40 |13.64
Ag(0-) | 25 | <100 | 313 | -3.0 |10.70
Ag(0-) | 25 | <100 | 3.06 | 00 |16.16
Ag(0-) | 25 | <100 [3.07| 10 9.55
Ag(0-) | 25 | <100 | 290 | 40 |11.78
Ag(0-) | 25 | <100 |292| 50 |1275
Ag(0-) | 30 | <25 |259| -40 |15.58
Ag(0-) | 30 | <25 [261] 00 |11.58
Ag(0-) | 30 | <25 |[245| 50 |11.74
Ag(0-) | 30 | <25 |243| 60 |11.58
Ag(0-) | 30 | <25 |244| 100 |11.24
Ag(0+) | 35 | <25 |236| 30 |15.69
Ag(0+) | 35 | <25 |233] 100 |10.98

Ag(0-) | 50 | <25 |[1.83] 00 |2557
Ag(0-) | 50 | <100 | 172 | 40 | 2553
Ag(0-) | 50 | <100 | 170 | 50 | 2552
Ag(0-) | 50 | <100 | 1.67 | 80 | 27.68
Ag(0-) | 50 | <100 |1.67 | 120 |27.56
Ag(0-) | 50 | <100 | 1.67 | 130 | 29.00
Ag(0-) | 65 | <100 | 156 | 20 |45.90
Ag(0-) | 65 | <100 | 157 | 50 |5041
Ag(0-) | 65 | <100 | 146 | 100 |49.18
Ag(0-) | 65 | <100 | 149 | 150 |53.93
Ag(0-) | 90 | <100 [1.36| 40 |6243
Ag(0-) | 90 | <100 [ 129 7.0 | 70.79
Ag(0-) | 90 | <100 | 1.30 | 80 |47.39
Ag(0-) | 90 | <100 | 1.30 | 120 | 75.85
Ag(0-) | 90 | <100 | 129 150 | 74.18
Ag(0-) | 90 | <100 | 129 160 8121




Table S6: A summary of experimentally inferred onset saturation ratio Sy, nucleation
temperature 7T,,,. and number of molecules in the critical cluster n* values, as well as
the selected mobility equivalent diameter d, for neutralized NaCl seeds (0-/+). All
measurements were conducted with a maximal relative humidity at room temperature

(RH) below 10%.

Seed | dpnm] | RH [%] | So[ ] | Thue [°C] | n*

10.5 < 10.0 | 1.52 11.0 14.80
10.5 < 10.0 | 1.53 12.0 12.22
10.5 < 10.0 | 1.52 14.0 17.13

NaCI(0-) | 25 | <100 | 328 | -4.0 |1251
NaCl(0-) | 25 | <100 | 318 | -1.0 |15.61
NaCI(0-) | 25 | <100 | 3.14| 1.0 | 19.71
NaCI(0-) | 25 | <100 | 315 | 30 |13.13
NaCI(0-) | 25 | <100 | 313 | 40 |11.25
NaCI(0-) | 25 | <100 | 311| 6.0 | 14.99
NaCI(0-) | 3.0 | <100 | 279 | -1.0 | 10.87
NaCl(0-) | 30 | <100 | 279 | 1.0 |10.40
NaCI(0-) | 30 | <100 | 286 | 50 |10.13
NaCl(0-) | 30 | <100 | 289 | 7.0 |1351
NaCI(0-) | 30 | <100 | 289 | 80 |13.49
NaCI(0-) | 55 | <100 | 1.92| -1.0 |20.33
NaCI(0-) | 55 | <100 | 1.97| 00 | 1834
NaCI(0-) | 55 | <100 | 1.99 | 1.0 | 1284
NaCl(0-) | 55 | <100 | 2.02| 20 |12.74
NaCl(0-) | 55 | <100 | 211 | 50 8.12
NaCI(0-) | 55 | <100 | 212 6.0 9.80
NaCI(0-) | 55 | <100 | 216 | 10.0 6.9
NaCI(0-) | 7.5 | <100 | 1.64 | 1.0 | 16.22
NaCI(0-) | 7.5 | <100 | 1.69 | 3.0 | 1157
NaCl(0-) | 75 | <100 | 1.68 | 40 |13.63
NaCl(0-) | 75 | <100 | 1.72| 80 |10.61
NaCI(0-) | 75 | <100 | 1.72| 9.0 9.09
NaCI(0-) | 75 | <100 | 1.81| 120 | 9.08
NaCI(0-) | 75 | <100 | 1.83 | 130 | 9.34
NaCI(0-) | 105 | <100 | 1.40 | 2.0 | 23.89
NaCI(0-) | 105 | <100 | 149 | 6.0 | 23.06
NaCl(0-) | 105 | <100 | 151 | 7.0 | 21.47

(0-)

(0-)

(0-)
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Table S7: A summary of experimentally inferred onset saturation ratio Sy, nucleation
temperature 7T,,,. and number of molecules in the critical cluster n* values, as well as
the selected mobility equivalent diameter d, for neutralized NaCl seeds (0-/+). All
measurements were conducted with a maximal relative humidity at room temperature

(RH) below 2.5%.

Seed dplnm] | RH [%] | So[] | Towe [°C] | n*
NaCI(0+) | 25 | <25 |3.19| 00 |10.71
NaCl(0-) | 25 | <25 |318| 40 |16.3%

NaCI(0+) | 30 | <25 |283| 10 9.26
NaCI(0+) | 3.0 | <25 |280| 23 |10.65
NaCI(0+) | 3.0 | <25 |282| 75 |21.22
NaCI(0+) | 35 | <25 |265| 16 |10.43
NaCI(0+) | 35 | <25 |260| 80 |1657
NaCI(0+) | 55 | <25 |215| 50 |16.45
NaCl(0+) | 55 | <25 | 221 | 118 |11.59
NaCI(0+) | 105 | <25 | 163 | 163 | 9.19

NaCl(0-) | 105 | <25 | 1.66 | 172 | 1212

Table S8: A summary of experimentally inferred onset saturation ratio Sy, nucleation
temperature 7,,,. and number of molecules in the critical cluster n* values, as well as the
selected mobility equivalent diameter d, for positively (+) and negatively (-) charged
silver seeds. All measurements were conducted with a maximal relative humidity at
room temperature (RH) below 2.5% or 10%.

Seed | dynm] | RH [%] | Sol | | Thue [°C] | n*

Ag(+) | 25 | <25 |307| 00 |17.48
Ag(+) | 25 | <25 |303| 60 |1410
Ag(+) | 30 | <25 |268| 20 |13.67
Ag(+) | 30 | <25 |248| 80 |11.65
Ag(+) | 35 | <25 |232| 30 |1815
Ag(+) | 35 | <25 |233| 100 |11.74

Ag@) | 50 | <25 |183] 60 |24.99

Ag(+) | 50 | <25 | 185 | 7.0 |2055
Ag(+) | 5.0 | <25 | 183 140 |2224
Ag(+) | 90 | <25 |1.36| 11.0 |3367
Ag(t) | 90 | <25 |132| 190 |44.22
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Table S9: A summary of experimentally inferred onset saturation ratio Sy, nucleation
temperature T,,,. and number of molecules in the critical cluster n* values, as well
as the selected mobility equivalent diameter d, for positively (+) and negatively (-
) charged sodium chloride seeds. All measurements were conducted with a maximal
relative humidity at room temperature (RH) below 2.5% or 10%.

Seed | dynm] | RH [%] | So[| | Thue [°C] | n*
NaCl(+) 2.5 <25 | 320 0.0 15.20
NaCl(-) | 25 | <25 [304] 00 |15.11
NaCl-) | 25 | <25 |3.08| 7.0 | 2646
NaCl(+) | 25 | <25 |314| 7.0 |11.86
NaCl() | 3.0 | <25 |281| 1.0 | 2501
NaCl(+) 3.0 < 2.5 | 287 1.0 18.86
NaCl() | 3.0 | <25 |264| 80 | 687
NaCl(+) | 3.0 | <25 |272| 80 |1257
NaCl(+) 3.5 <25 | 273 2.0 16.96
NaCl(-) | 35 | <25 |264| 20 |13.14
NaCl-) | 35 | <25 |248| 9.0 | 1201
NaCl(+) | 35 | <25 |254| 900 |16.31
NaCl(+) | 55 | <25 |222| 40 |1540
NaCl() | 55 | <25 |217| 40 | 14.25
NaCl(+) | 55 | <25 |212| 110 | 22.31
NaCl(+) | 10.5 <25 | 1.66 9.0 10.57
NaCl) | 105 | <25 | 1.63| 90 | 7.07
NaCl(4) | 105 | <25 | 1.64 | 170 | 10.07
NaCl() | 105 | <25 | 1.63| 140 | 10.50
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Figure S1: Heterogeneous nucleation probability measurements of n-butanol on neutral
silver seeds with a mobility equivalent diameter of 5 nm at different nucleation tem-
peratures as a function of saturation ratio. In this case lower nucleation temperature
coincides with higher saturation ratios needed for particle activation. The horizontal
dotted line represents the activation probability of 0.5.
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