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 61 

Figure S1. (a) Monthly mean values (January 2013 – December 2017) of CERES-MODIS 62 
cloud droplet number concentration (Nd) for low-level clouds (heights below 700 hPa), 63 
MERRA-2 aerosol index, and MERRA-2 total and speciated (sulfate and organic) aerosol 64 
optical depth. Data used apply to the spatial area over the northwest Atlantic where 65 
ACTIVATE data were collected (boxes 1-3 in Figure 1). (b) Monthly mean values of sulfate 66 
and organic using ACTIVATE airborne data differentiated by marine boundary layer 67 
(BCB/BBL legs) versus free troposphere (ACT/ABL legs).  68 
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 79 

Figure S1. Concentration weighted trajectory maps for organic aerosol concentrations as 80 
measured by an AMS on the Falcon during different ACTIVATE deployments (All data, 81 
January-March 2020 and 2021, May-June 2021, August-September 2020). These are based 82 
on 29,164 cloud-free AMS data points. The pink stars represent NASA Langley Research 83 
Center (Hampton, Virginia) and Bermuda for reference. Color bar scales differ to show 84 
variability better within a given panel. 85 
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 89 

Figure S3. Five day back-S2. Concentration weighted trajectory probability distribution 90 
maps ending at the point offor sulfate aerosol concentrations as measured by an AMS on the 91 
Falcon aircraft during different ACTIVATE flights for the time stamps coinciding 92 
withdeployments (All data, January-March 2020 and 2021, May-June 2021, August-93 
September 2020). These are based on 29,164 cloud-free AMS data points. Note that this 94 
includes data during cloud ensembles but only when cloud liquid water content was < 0.05 g 95 
m-3, and thus data during BCB and ACT legs are included. “All” shows the cumulative 96 
results of the other three panels. The January-March panel combines CAO and non-CAO 97 
days, which are separated for other parts of the study. The pink stars represent NASA 98 
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Langley Research Center (Hampton, Virginia) and Bermuda for reference. Color bar scales 99 
differ to show variability better within a given panel. 100 
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 102 

Figure S4. Altitude history of trajctories corresponding to Figure S3. The solid line 103 
represents the median and the shading corresponds to the 25th/75th percentiles. “All” shows 104 
the cumulative results of the other three panels. The January-March panel combines CAO 105 
and non-CAO days, which are separated for other parts of the study. 106 
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 108 

Figure S5. Vertically-resolved cloud-free AMS data for the different time periods of 109 
ACTIVATE deployments and boxes defined in Figure 1. Shown are (left to right) organic 110 
and sulfate concentrations, organic and sulfate mass fraction, and the ratio of m/z 44 to 111 
total organic (f44). The top row for January-March combines CAO and non-CAO days, 112 
which are separated for other parts of the study.  113 
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 115 

Figure S6. Scatterplot of organic mass fraction in droplet residuals (downstream CVI in 116 
cloud) and in aerosol sampled during the closest below cloud base (BCB) leg from 117 
ACTIVATE deployments 1-4. A total of 25 points out of a total of 110 (23%) were below 118 
the 1:1 line.  119 
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 121 

Figure S7. Summary of AMS composition in adjacent BCB, cloud, and ACT legs during 122 
back-to-back flights (Research Flights 5 and 6) in cold air outbreak conditions on 22 123 
February 2020. Shown in the bar charts are the mass fractions of AMS components in 124 
addition to either total AMS mass (for ACT and BCB legs; such data are not robust for 125 
CVI legs due to how the CVI operates) or longitude on the right y-axis. Note that some 126 
BCB and ACT legs are repeated for different cloud legs as they represent the closest leg to 127 
an individual cloud leg. On the far right are flight altitude time series along with the spatial 128 
map with numbers corresponding to the leg numbers in the bar charts. 129 
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 131 

Figure S8. Summary of AMS composition in adjacent BCB, cloud, and ACT legs during 132 
back-to-back flights (Research Flights 10 and 11) in cold air outbreak conditions on 28 133 
February 2020. Shown in the bar charts are the mass fractions of AMS components in 134 
addition to either total AMS mass (for ACT and BCB legs; such data are not robust for 135 
CVI legs due to how the CVI operates) or longitude on the right y-axis. Note that some 136 
BCB and ACT legs are repeated for different cloud legs as they represent the closest leg to 137 
an individual cloud leg. On the far right are flight altitude time series along with the spatial 138 
map with numbers corresponding to the leg numbers in the bar charts. 139 
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Figure S3. Time series from research flight 10 (28 February 2020) of (top) AMS mass 163 
concentrations of sulfate and organic in addition to f44, and (bottom) Falcon altitude and 164 
FCDP droplet number concentration. The CVI Flag horizontal bar indicators represent 165 
when aerosol sampling was conducted downstream of the CVI, with the vertical orange 166 
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bars indicating specifically those CVI times where sampling was out of cloud (i.e., data 167 
serving as blanks).  168 Formatted: Font color: Auto


