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S1. Calculation of the light absorption properties of the agSOA

The light absorption coefficient (o, cm™) of the agSOA was calculated as:

Atotalh —AGAA—ADMBA
| (Eq. S1)

o) =
where Atz iS the total measured base-10 light absorbance of the solution at wavelength A, Aca and Apmsa denote the

absorbance contributed by GA and 3,4-DMB, and | is the pathlength of the cuvette (1 cm). The mass absorption coefficient
(MAC,, m? g1) of the agSOA was calculated as:

2.303 X oy,

MAC, = x 100 (Eq. S2)

[Orglsotution

where [Org]sowution is the agSOA mass concentration (ug mL™1) in the solution, 2.303 is a conversion factor between log10 and

natural log, and 100 is for unit conversion. The absorption Angstrém exponent (AAE) of the agSOA was calculated as:

AAEypp = — — (Eq. S3)

where a1 and azz denote the light absorption coefficients at wavelengths A, and A,. The rate of sunlight absorption of the agSOA

(Rabs, mol photons L ! s~1) was calculated as:

3
R,ps = 2.303 X % X ¥500mm . x [, X AX) (Eq. S4)

where |, is the midday winter-solstice actinic flux in Davis (photons cm=2 st nm™) from the Tropospheric Ultraviolet and
Visible (TUV) Radiation Model version 5.3 (https://www.acom.ucar.edu/Models/TUV/Interactive TUV/), A\ is the interval

between adjacent wavelengths in the TUV output, 2.303 is for base conversion between log10 and natural log, 102 is for unit

conversion, and Na is Avogadro’s number.


https://www.acom.ucar.edu/Models/TUV/Interactive_TUV/

Table S1. The «OH-aqSOA mass yield, H/C, O/C and OSc determined by HR-ToF-AMS during agSOA formation and aging.

Irradiation Time (h) SOA yield H/C o/C OSc

05 9.72E-01 1.64 032 1.00

1 8.60E-01 1.52 0.43 20.66

2 1.03E+00 1.46 0.51 2045

3 1.06E+00 143 0.54 2034

“OH-2gSOA formation ; 165 01 i o5 0%
8 7.39E-01 141 0.60 021

10 6.70E-01 141 0.60 021

12 5.03E-01 1.39 0.62 015

24 4.60E-01 138 0.65 20.10

25 4.41E-01 1.38 0.66 20.06

26 4.31E-01 137 0.66 20.06

28 4.16E-01 1.37 0.66 20.06

30 3.96E-01 1.37 0.67 20.03

. 35 3.55E-01 1.36 0.67 20.02
O';d":‘j?tslgg ?%'X”t?a(“o 36 3.50E-01 1.36 0.67 20.02
oxidant 40 3.26E-01 1.36 0.67 20.02

44 3.05E-01 1.36 0.67 20.01

48 2.82E-01 1.36 0.67 20.02

60 2.34E-01 135 0.67 20.01

70 2.07E-01 1.36 0.67 20.01

72 2.02E-01 135 0.68 0.02

25 4.54E-01 1.39 0.68 20.03

26 4.48E-01 1.39 0.70 0.01

28 3.74E-01 1.39 0.70 0.01

30 3.10E-01 1.39 0.70 0.01

. 35 1.96E-01 1.40 0.68 20.04
'(?;'j'da‘i(s)(gﬁ,\jgg?g 36 1.85E-01 141 0.66 20.08
H200) 40 1.56E-01 141 0.64 2013

44 1.21E-01 1.40 0.64 012

48 9.55E-02 1.40 0.64 012

60 7.43E-02 143 0.61 021

70 6.39E-02 1.44 057 20.29

72 6.14E-02 1.42 057 20.29

25 4.83E-01 1.38 0.66 20.05

26 4.48E-01 138 0.67 20.04

28 4.20E-01 1.37 0.69 0.01

30 3.99E-01 1.39 0.68 20.03

. 35 2.99E-01 1.40 0.67 20.05

'((Zgg";qﬁaﬁ agmng 36 2.85E-01 140 0.67 20.05
DME) 40 2.40E-01 1.40 0.66 20.08

44 2.14E-01 141 0.66 20.09

48 1.89E-01 141 0.65 20.10

60 1.37E-01 141 0.64 012

70 1.13E-01 1.42 0.62 017

72 1.10E-01 1.43 0.61 20.20

. 24 4.29E-01 1.39 0.65 20.09

'OH'a?dSa?kA) aging 48 4.31E-01 1.39 0.66 20.07
72 4.43E-01 1.37 0.66 20.05
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Table S2. The 3C*-aqSOA mass yield, H/C, O/C and OSc determined by HR-ToF-AMS during agSOA formation and aging.

Irradiation Time (h) SOA yield H/C o/C OSc

0.3 / 1.61 0.37 -0.88

0.6 9.03E-01 1.53 0.43 -0.67

0.9 8.90E-01 1.50 0.46 -0.58

3 . 1.2 8.83E-01 1.49 0.48 -0.52
C*-aqSOA formation 17 8.69E-01 148 0.51 20.46
2.3 8.58E-01 1.47 0.54 -0.39

2.9 8.50E-01 1.46 0.54 -0.38

3.5 8.58E-01 1.44 0.58 -0.29

3.8 8.39E-01 1.43 0.60 -0.23

4.1 8.52E-01 1.43 0.62 -0.17

4.3 8.45E-01 1.42 0.64 -0.15

4.6 8.23E-01 1.43 0.65 -0.13

49 8.13E-01 1.43 0.64 -0.15

3C*-aqSOA aging (no 5.2 8.02E-01 1.42 0.68 -0.06
addition of extra 5.8 7.80E-01 1.42 0.71 -0.01
oxidant) 6.4 7.49E-01 1.42 0.73 0.03

7.0 7.16E-01 1.42 0.74 0.05

8.1 6.33E-01 1.43 0.75 0.06

9.3 5.76E-01 1.43 0.76 0.10

11.6 5.05E-01 1.43 0.77 0.11

13.9 4.43E-01 1.43 0.77 0.12

3.8 8.44E-01 1.44 0.59 -0.24

4.1 8.42E-01 1.43 0.62 -0.17

4.3 8.33E-01 1.42 0.65 -0.12

4.6 8.04E-01 1.43 0.68 -0.06

4.9 7.95E-01 1.42 0.70 -0.02

3C*-agSOA aging 5.2 7.83E-01 1.42 0.70 -0.01
(add 100 puM of 5.8 7.52E-01 1.41 0.72 0.03
H202) 6.4 7.14E-01 1.41 0.73 0.05

7.0 6.85E-01 1.42 0.74 0.07

8.1 6.30E-01 1.42 0.75 0.08

9.3 5.70E-01 1.43 0.76 0.10

11.6 4.89E-01 1.45 0.74 0.02

13.9 3.81E-01 1.45 0.76 0.07

3.8 8.48E-01 1.42 0.58 -0.30

4.1 8.44E-01 1.42 0.59 -0.28

4.3 8.50E-01 1.42 0.59 -0.26

4.6 8.46E-01 1.42 0.59 -0.22

4.9 8.41E-01 1.43 0.61 -0.19

3C*-aqSOA aging 5.2 8.41E-01 1.43 0.61 -0.18
(add 5 uM of 3,4- 5.8 8.31E-01 1.41 0.63 -0.15
DMB) 6.4 8.22E-01 1.42 0.65 -0.12

7.0 8.08E-01 1.42 0.66 -0.09

8.1 7.73E-01 1.42 0.68 -0.07

9.3 7.45E-01 1.42 0.69 -0.04

11.6 6.82E-01 1.43 0.70 -0.02

13.9 6.38E-01 1.43 0.71 -0.02

3C*-aqSOA aging 7.0 9.05E-01 1.44 0.59 -0.26
(dark) 13.9 9.25E-01 1.43 0.60 -0.24
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Table S3. Exponential fits for agSOA formation and decay

Pseudo-first-order decay

Exponential fit for initial

Exponential fit for agSOA decay

Add 5 uM of 3,4-DMB:

of GA aqSOA formation
No addition of extra oxidant:  y = 7.4e001™
a;gg'A [GAJ/[GA]o = 0144 y = 14.8(1-e0167) Add 100 uM of Hz0: y = 6.66011x+1.08
Add 5 pM of 3,4-DMB: y = 6.360057+1 44
No addition of extra oxidant:  y = 15.1¢0.073
a;CS:;A [GA/[GA]o= e0727t y = 14.5(1-e094x) Add 100 uM of H202: y = 15.3e-0.078

y= 15.7e-0A034x
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sample.



75

s 2,033+ | (b) 1.09(c)
T 64\ s 3 2032 [-e-Qforp3 8 o5
v :|+ Q for fPeak 0| B ' Current Solutlon &
o ; , g 2,031 b
X 4 ! ! ! g 5030 g 0.0 1 103203
g 1 : S F 054
2_ I &N PR 2029—‘ Df "
=t 2028 10 i
1 2 3 4 5 86 -1.0 -05 00 05 1. 0002 04 060810
Factor fPeak R, Spectra
3
R
(7]
L]
o
T
Q
T A o o I B o e e S A E e o B A e e
“ 50 100 150 200 250 300 350
m/z
Tg 20_.(e) ‘ : . ‘ L L L L
k=] 10_‘ | i i 1 Boxes are +/- 25% of points and whiskers are +/- 5% of points.
0 | i X | - - - -
2 0 JuossrerrtitttH s sostapsssetbisin
° ] ! . . . . . .
% NN U SN SN SIS SN SN SNMINS SIS SN UMM SIS SN S —
A 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600

Wavelength (nm)

L Measured Total Signal|’

O Reconst Total Signal

0 <y T T T T T T T
18:00 21:00 0:00

Total Intensity
o

T
18:00 21:00 0:00
2/6/2020 2/7/2020 2/6/2020 2(7/2020

3 (Resid /0°)/Q,y,

Figure S2. Summary of diagnostic plots of the PMF analysis of the 3C*-initiated reactions: (a) Q/Qexp as a function of number of
factors selected for PMF modeling. (b) Q/Qexp as a function of fPeak. (c) Correlations among PMF factors. (d) Box and whisker
plot showing the distributions of scaled residuals for each AMS ion. (e) Box and whisker plot showing the distributions of scaled
residuals for each light absorption wavelength. (f) Reconstructed and measured total signal for each sample. (g) Q/Qexp for each

sample.



OH-aqSOA formation Photoaging: no extra oxidant

25
a —2h
20 () —————————————— 3R —25-h{---
28 h
= 35h{ -
40 h
—48h| -
— 60 h
—72h|
00 f=-=--—-——===== s
! | ' | ! |
300 400 500 600 300 400 500 600
Wavelength (nm) Wavelength (nm)
Photoaging with added +OH 55 Photoaging with added ou
c . d
.20 —----(--) ------------ —25-h{--- 2.0 —() ——————————— -—25hf---
0 28 h v 28 h
B T = 35h{-- P - R S — == 35h|---
€ 40 h E 40 h
—48h| - &)1-0—\" """""""" (=48 h[
— 60 h \ — 60 h
— NN EOS_‘& """"" [— T
—7Zh : —T72h
1 0'0_§5T“ — T T 1
300 400 500 600 300 400 500 600
Wavelength (nm) Wavelength (nm)

80
Figure S3. Evolution of the mass absorption coefficient spectra of the GA «OH-aqSOA.
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Figure S9. The plots of fcoz+ vs fcroz+ that depict the carboxylic acid formation in the «OH-agSOA and the 3C*-aqSOA under

different photoaging conditions.
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105 Figure S10. Time trend of selected AMS tracer ions in the «<OH-agSOA during agSOA formation and prolonged aging.
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Figure S11. Time trends of selected AMS tracer ions in the 3C*-aqSOA during agSOA formation and prolonged aging.
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