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Figure S1. Total OH reactivity (OHR) of organics at OH exposure of (a) 4.3x10' ad (b) 5.3x10%
molecules cm s as a function of integration timestep in the test simulations for the (a) m-xylene and
(b) isoprene oxidation flow reactor (OFR) cases at relative humidity of 70%, high lamp setting, and
initial OHR of 10 s™. Note that the mechanisms in these test simulations are similar but not exactly the
same as in the corresponding model cases shown in Table 1.
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Figure S2. Fractions of total remaining C atoms as a function of OH exposure in the ambient cases
with constant sunlight of the photooxidations of decane, m-xylene, and isoprene. Also shown for
comparison are the simulations for m-xylene and isoprene with the old mechanisms whose problem
of non-conservation of C atoms in some reactions has not been fixed.
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Figure S3. OH reactivity (OHR) of the organics as a function of OH exposure in the ambient case with
constant sunlight; and in the OFR case at relative humidity of 70% and high lamp setting, both with

initial OHR of 10 s of methane photooxidation.
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Scheme S2. Mechanism of methane photooxidation. Numbers refer to branching ratios.

CH.

-» OH or RO,+HO,; reaction

- RO,+R0O; reaction
-» photolysis reaction

[ radical



Table S1. Extension of reference absorption cross-sections (0 ) and branching ratios (@) of organic
photolysis to 185 nm and 254 nm

Species, channel Clgsnm D, (if£1)
CH,O 3.64x10™ Cooper (1996) 184 nm
- H,+CO 0.44 Formula extrapolation, R6th (2015)
— HCO+H 0.56 Formula extrapolation, R6th (2015)
CH,OOH 9.0x10™" rough extrapolation from 210-280nm data®
CH,(OH)OOH 9.0x10™ estimate after CH,O0H
CH,CHO 7.84x10%°
CHOCHO 4.80x10™"° Zhu (1996) at 193nm
- H,+2CO 0.81 data extrapolation® (225nm)
— 2 CHO 0.16 data extrapolation® (225nm)
— CH,+CO 0.03 data extrapolation® (225nm)
CH,(OH)CHO 3.85x10™ Karandunandan (2007) at 184.9nm
CH(O)C(O)OH 4.0x10™ rough extrapolation from Back & Yamamoto (1985) (200nm)
— HCHO + CO, 0.84
— HCO+2CO 0.16
C(0)(OH)C(O)OH 1.0x10™ estimate after CH(0)C(O)OH and CH,C(O)C(O)OH
— HC(O)OH + CO, 0.72 Yamamoto (1985) (255-309 nm)
— HC(O)OH + CO, 0.27 Yamamoto (1985) (255-309 nm)
CH,CH,CHO 1.43x10™" Lucazeau & Sandorfy (1970) (184.8 nm)
CH,COCH, 2.96x10™® Gierczak (2003) (184.9 nm, 242 K) [note: 296K value is 3.01x10%]
CH,CHOCHO 3.71x10*® data extrapolation® (200-215 nm)
— CH,C(.)O + CHO. 0.90 Raber (1995) (220-320 nm)
~ CH,CHO + CO 0.05 Raber (1995) (220-320 nm)
- CH,+2CO 0.05 Raber (1995) (220-320 nm)
CH,COCH,OH 5.40x10™%® Dillon (2006) (184.9 nm)

0.6 Orlando (1999) (236-340 nm)
CH,C(0)C(0)OH 1.0x10™" rough extrapolation from JPL 10-6 (252-280 nm)
0.37 Moortgat (1999) (251-400 nm)

Species, channel Oys0nm Dysom
CHOCHO 1.60x10%° Volkamer (2005) at 254nm
- H,+2CO 0.54 data interpolation®
— 2 CHO 0.16 data interpolation®
- CH,+CO 0.32 data interpolation®
C(O)(OH)C(0)OH 6.55x10% extrapolation from Yamamoto (1985) (255-260 nm)
— HC(O)OH + CO, 0.72 Yamamoto (1985) (255-309 nm)
- CO,+CO+H,0 0.27 Yamamoto (1985) (255 -309 nm)

? Data from online spectral atlas: Keller-Rudek, H., Moortgat, G. K., Sander, R., and Sérensen, R., The MPI-Mainz
UV/VIS spectral atlas of gaseous molecules of atmospheric interest, Earth Syst. Sci. Data, 5, 365-373, (2013)
® Data from JPL 10-6 (Sander et al, 2011)
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