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S1. Estimation of NO3 exposure levels:
NO3 exposure levels (NO3,exp) were estimated from the decay of two tracers, butanal and thiophene, that were introduced at the oxidation flow reactor (OFR) inlet and detected with a Vocus Proton Transfer Reaction Time-of-Flight Mass Spectrometer (PTR-MS, Tofwerk/Aerodyne) (Krechmer et al. 2018). Assuming first-order reactive loss to NO3, the tracer concentration is expressed as:
							(S1)
Where [tracer]o and [tracer] are the initial and time-dependent tracer concentrations, respectively, and [NO3] is the time-independent NO3 concentration. kNO3 is the reaction rate constant with NO3 reported in the literature (Atkinson 1991; D’Anna et al. 2001). Integrating equation S1 yields: 
 									(S2)
NO3, exp is the integrated NO3 concentration over time, and can be obtained as 
 									(S3)
where [tracer]o and [tracer] are obtained from the PTR-MS measurements.
S2. Mass balance calculations for main text Section 3.2.3:
We performed elemental (C, N, O) mass balance on the OA measured by the AMS / SP-AMS before and after oxidation to estimate the relative contribution of SOA condensation versus heterogeneous oxidation to the increase in OA mass concentration after oxidation with NO3. To do so, we converted the O/C, N/C, and H/C obtained from the AMS / SP-AMS measurements (main text Section 3.2.2) to a mass basis. By applying the constraint mOA = mC + mN + mO + mH, where mOA is the OA mass concentration, mC is the carbon mass concentration, etc., we obtained a system of equations and solved for mC, mN, mO, and mH for the unoxidized and oxidized BrC. We then calculated the increase in the mass concentration of each element after oxidation (ΔmC, ΔmN, ΔmO, ΔmH). Since heterogeneous oxidation only adds N and O to the particles, ΔmC is only associated with SOA condensation.
To apportion the added N- and O-containing functional groups between SOA condensation and heterogeneous oxidation, we assumed that the SOA molecules contained 10-18 carbons, 0-1 nitrogens, and 2-4 oxygens (see main text Section 3.2.3 for the rationale behind these assumptions). For each assumed combination of carbon, nitrogen, and oxygen numbers, the oxygen and nitrogen mass contributed by SOA condensation can be calculated as:
							(S4)
							(S5)
The contribution of heterogeneous oxidation to the increase in nitrogen and oxygen mass of the oxidized particles can then be calculated as:
									(S6)
									(S7)
Finally, the ratios in Figure 6 in the main text are calculated as:
									(S8)
									(S9)
Table S1. Summary of experimental data
	 
	Light BrC
	Medium BrC
	Dark BrC

	
	unoxidized
	oxidized
	unoxidized
	oxidized
	unoxidized
	oxidized

	NO3 exposure (molec cm-3 sec)
	0
	5.2×1013
	0
	5.2×1013
	0
	5.2×1013

	SMPS mass concentration
(μg m-3)
	236
	324
	261
	84
	109
	145

	AMS OA 
(μg m-3)
	84.1
	110.5
	61.7
	86.1
	3.5
	6.2

	AMS nitrates
(μg m-3)
	1.3
	7.9
	1.2
	11.1
	0.8
	1.8

	AMS NO+:NO2+
	1.6
	1.9
	1.3
	1.6
	1.9
	2.1

	AMS O/C a
	0.15
	0.24
	0.17
	0.34
	0.90
	0.94

	AMS H/C b
	0.78
	0.80
	0.76
	0.80
	1.04
	0.95

	AMS N/C c
	0.01
	0.03
	0.01
	0.06
	0.11
	0.20

	SP-AMS OA (μg m-3)
	4
	48.6
	No data
	No data
	17.7
	31.0

	SP-AMS nitrates 
(μg m-3)
	0.2
	3.0
	No data
	No data
	1.8
	5.0

	SP-AMS NO+:NO2+
	2.1
	1.2
	No data
	No data
	1.4
	1.3

	SP-AMS O/C a
	0.59
	0.26
	No data
	No data
	0.35
	0.46

	SP-AMS H/C b
	1.04
	1.00
	No data
	No data
	0.88
	0.97

	SP-AMS N/C c
	0.02
	0.02
	No data
	No data
	0.04
	0.07

	SP-AMS BC 
(μg m-3)
	0.2
	0.4
	No data
	No data
	4.3
	6.4

	MAC471
(g m-2) d
	0.36 ± 8.3%
	0.33 ± 3.0%
	0.92 ± 5.4%
	1.01 ± 1.6%
	1.70 ± 7.1%
	1.86 ± 2.7%

	MAC532
(g m-2) d
	0.13 ± 7.7%
	0.17 ± 1.8%
	0.41 ± 2.4%
	0.53 ± 2.1%
	1.39 ± 9.4%
	1.34 ± 1.5%

	MAC671
(g m-2) d
	0.04 ± 5.0%
	0.09 ±4.4%
	0.23 ± 4.3%
	0.27 ± 2.0%
	0.95 ± 9.5%
	0.93 ± 2.2%

	AAE d
	8.0 ± 6.3%
	4.4 ± 2.3%
	5.2 ± 3.8%
	4.3 ± 1.2%
	1.7 ± 5.9%
	2.0 ± 5.0%

	k473 d
	0.021 ± 9.5%
	0.019 ± 2.1%
	0.053 ± 3.8%
	0.057 ± 3.5%
	0.099 ± 7.1%
	0.106 ± 2.8%

	k532 d
	0.008 ± 3.8%
	0.011 ± 1.8%
	0.026 ± 3.8%
	0.034 ± 2.9%
	0.091 ± 9.9%
	0.088 ± 2.3%

	k671 d
	0.004 ± 5.0%
	0.008 ± 5.0%
	0.020 ± 5.0%
	0.024 ± 0.4%
	0.081 ± 9.9%
	0.079 ± 2.5%

	w d
	6.2 ± 8.1%
	2.9 ± 6.9%
	3.6 ± 0.3%
	2.8 ± 3.6%
	0.6 ± 15.7%
	0.8 ± 12.9%


a ±12% uncertainty in O/C (Canagaratna et al. 2015).
b ±4% uncertainty in H/C (Canagaratna et al. 2015).
c ±12% uncertainty in N/C (Aiken, Decarlo, and Jimenez 2007).
d uncertainties represent the standard deviations over time for one experiment.
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Figure S1. Typical SMPS relative volume distribution of unoxidized (blue) and oxidized (red). (a) light BrC. (b) medium BrC. (c) dark BrC.
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Figure S2. Time series of toluene and C10-C13 gas-phase PAHs emitted from the combustion source and measured with Vocus PTR-MS. 
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Figure S3. Expanded AMS HR spectrum of oxidized light BrC that corresponds to the AMS HR spectrum shown in Figure 4a of the main paper. 
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Figure S4. Expanded AMS HR spectrum of oxidized light BrC that corresponds to the AMS HR spectrum shown in Figure 4b of the main paper. 
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Figure S5. Expanded SP-AMS HR spectrum of oxidized light BrC that corresponds to the SP-AMS HR spectrum shown in Figure 4c of the main paper. 
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Figure S6. Expanded SP-AMS HR spectrum of oxidized light BrC that corresponds to the SP-AMS HR spectrum shown in Figure 4d of the main paper. 
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