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Figure S1. Concentrations of (a, c, e) several NOy species and (b, d, f) OH, HO2, O3, and H20z and ratio of



21 NO concentration to that of HOz as a function of reaction time in the cases shown in Fig. 1 (OFR185-iNO
22 with 150 ppb initial NO, OFR185-iNO with 30 ppm initial NO, and OFR254-iNO with 150 ppb initial NO).
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35 Figure S5. Same as Fig. 7, but for the entire experiment (~1300 s).
36



37
38

39
40

41
42

1064 - 2010 1994-2001 Lt
2002-2009 . SRR
10° =
— Bad low-NO
< 0t - Risky low-NO
o Good low-NO
T 3 _
© 10 Bad high-NO
, Risky high-NO
10 Good high-NO
1 B
10 7 ] ] T T
10° 10’ 10° 10° 10" 10° 10° 10"
Initial NO (ppb)
(a) Gasoline vehicles, no dilution (background: Case HH)
o
mﬂl
T
o)
107

I T 1 ||||||I 1 1 ||||||.| 1 1 ||||||I 1 1 ||||||I 1 1 |||||||
10° 10’ 10" 10° 10° 10°
Initial NO (ppb)

(b) Gasoline vehicles, dilution by a factor of 100 (background: Case HH)

-1
OHRexl (S )

I T 1 ||||||| 1 1 ||||||.I 1 1 ||||||| 1 1 ||||||| 1 1 |||||||
10° 10’ 10° 10° 10" 10°
Initial NO (ppb)

(c) Gasoline vehicles, dilution by a factor of 100 (background: Case HL)



43
44

45
46

47
48

2010- 1994-2001 [ l
10° = 20022009 - -1993 ) L.
o - .I l|._ l_. ...- -7||_
—~ 1ot - Bad low-NO _'"‘ ARy o
2 Risky low-NO . O RE =
gé" 10° — Good low-NO "9
O Bad high-NO
10° — Risky high-NO 1l
Good high-NO
) :
10 _I 1 IIIII|TI 1 IIIII|TI 1 IIIIIIII 1 IIIII|T| 1 IIIIIIII T IIIIIIII LA
10° 10’ 10° 10° 10" 10° 10°
Initial NO (ppb)
(d) Diesel vehicles, no dilution (background: Case HH)
10"
10°
—~ 10
3
= 1
£ 10
I 0
© 10
10"
107 =
I T IIIIIIII 1 IIIIIIII T IIIIIIII T IIIIIIII 1 LILELEL
10° 10’ 10° 10° 10°

Intial NO (ppb)
(e) Diesel vehicles, dilution by a factor of 100 (background: Case HH)

104_—_
10° = - P R
-. " - - 1-_|.,| .-,._..

-1
OHRexl (S )

10° 10' 10° 10° 10*
Initial NO (ppb)

(f) Diesel vehicles, dilution by a factor of 100 (background: Case HL)



. 2010- 1994-2001
10" = 2002-2009 )
- RPN |
—~ 10'- Bad low-NO i T e
< Risky low-NO =LY S
o 3 _ . '
& 10 Good low-NO
© Bad high-NO
102 - Risky high-NO
Good high-NO
101_' 1 IIIII|TI 1 IIIII|TI 1 IIIIIIII 1 IIIII|T| 1 IIIIIIII T IIIIIIII LA
10° 10’ 10° 10° 10" 10° 10°
49 Initial NO (ppb)
50 (g) Hybrid vehicles, no dilution (background: Case HH)
10"
10°
o 107
10
o)
10°
10"
I T IIIIIIII 1 IIIII.III T IIIIIIII T IIIIIIII 1 LILELEL
10° 10’ 10° 10° 10°
51 Initial NO (ppb)

52 (h) Hybrid vehicles, dilution by a factor of 100 (background: Case HH)

-1
OHRexl (S )

10° 10’ 10° 10° 10"
53 Initial NO (ppb)

54 (i) Hybrid vehicles, dilution by a factor of 100 (background: Case HL)

55 Figure S6. Similar format as Fig. 9, but without the points for the test of Karjalainen et al. (2016) and with
56 the scatter points of emissions of individual vehicles measured by Bishop and Stedman (2013). In addition
57 to (a—c) the scatter points of emissions of gasoline vehicles, those of (d—f) diesel and (g—i) hybrid vehicles
58 measured by Bishop and Stedman (2013) are also shown.

59



.10 . 104 . 10
%% P ST 5% 1 %§ 1
5= oq =TT OFR185 S< 014 OFR185 S« 01 OFR185
s 5 5 52 0
£ = 001+ 10 ppb NO 25 001+ 316 ppb NO 25 001 10 ppm NO
[ [ =
0.001 4 0.001 4 0.001
g 2 4 68" 2
0.001 0.01
i) 14 4 14
10 10 10 = - 10
b4 1 S || = o -
E—_‘E 13 1 | 135’_;3'5—_‘2 E’;gég 13 | 13%3’
OHRs gg 10 b 10 as gg aa gg 10 10 35.
o -— = — =] -— -
- ST 10" ! F10” 3 3||28T s 2|2 107 - 10 3 2
0 o 1 h___,_ ' n o R|[@® F&|jae 1 1 3%
10" == _____| I T 10’ - 10
8 2 4 & 8 2 a3 0 8 2 4 6 8 2
0.001 0.01 no 10 0.001 0.01
14 14 14
10" ; - 10 - 10
h) n) o
.25 13 |1 L -aﬁréé “—‘-gé% L 13'“3*3‘
cw 10775 10" 32|zs »z|lew 10" 28
OHRext= %;‘E’ 102 4! L 0™ g"= %;‘E’ g"= %;‘E L 10" g‘=
1 | — . oot e L o4nt L
10 -!-é:; e LAN T} 107 Ao 10
0.001 0.01 ho* 10° 0.001 0.01
L] 14 i) 14
10 10 10 10
b 1 || = || = o
.EE 13 {1 | 139_:3'32 ?'-’_:gég 13 | 13?_:3'
z S 107 10” 8[54 =2|[c 5 10 107 22
= = k=111 k=1 1 -1 |
OHRext 22 2] |, a2 £ 22 12 R
1 22 10 i 107 2 =(|20 S =20 10 10" 2 =2
100's s l‘ 11350'w gl " 1135
10 — e ————— - - — - = —lo—_— | N I\I_.lo 10 - 10
8 2 4 68 2| 4 o 8 2 4 6 8 2| 4 o
0.001 0.1 Ho 10 0.001 0.01 Ho 10
14 14 14 14
10 - 10 10 10
> 1 > = I
2E i i -aﬁgég B;ﬁ!ég 13 i 139'3
c S 107 ; 10” 238(S5 23|[2S 10 10° 23
OHRext= 22 12 2 PSE® SSl22 g2 1z '3
27 107 1 r10° =2 =||22 I =(|22 10 F10° =2 =
1000 s a® ! \ 3glla® = 3gllas 3g
1 | ... i v Logatt = 11 - L a1 "~ 11 b R -
10" - | 10 10" - ————| - 40 10" Pe———— | ()
8 2 6 8 2| 4 0 8 : 4 68 2| o [ 2 4 68 2| 4 9
0.001 0.01 Ho™ 10 0.001 0.01 HO 10 0.001 0.01 10 10
H,O mixing ratio Ratio of OH exp. H;O mixing ratio Ratio of OH exp. H,0 mixing ratio Ratio of OH exp.
fto the ref. case to the ref. case to the ref, case

60
61 Ratio of OH exposure in the case with input NO to that in the corresponding case (same H,0, UV, and OHR.) without input NO for OFR185-iNO



Photon flux Phaotan flux Photon flux Phatan flux =
o at 185 nm at 185 nm at 185 nm at 185 nm o
LA S T A S T T o ow £
< eee’e [eeee 22 3
5 m 1 1 1 1 o 1 1 1 1 o 1 1 1 1 o o ﬂ
9 o 81l » -8 8 g 2
o o 1]
; =
59 | o g
- - L. - - 2
| ____ o™ o™ Few ] . o
i i
o - - — - i -
i - 2 = e 4 = =]
| m_ g 1=] 1= oo 1= =] ‘M
“ ¥ m.... © © Fo @ o Mu
i : < - L= - - “m
. , £
_ " : o ] e o & 02
L T
3y - 3 3 F 3 3 S
i : 1= l=1 =] Ll=1 =]
|—.-_.-.1-|4I-|-|—._._._.-|-|1]|1
g "2 T+ e o« - T 2 o®or R ® ¢ F T 2 o o=
- 2 2 2 2 222 2 22 e 8 2 2 2 2
wu gg| je wu ggj e wu ggl je wu ggj 1e
(s) swinay aAnoaYa ON xny uojoyd *niy uoloyd XNy uojoyd Ny uoloyd
Photon flux Photon flux Photon flux Photon flux =
at 185 nm at 185 nm at 185 nm at 185 nm ol
r S S T E
ce2e2 z
5 1 1 1 1 o ﬂ
Z 8 ¢
o (7]
u 5
O _ 2
._.__ Il Fee
i -
g 2

Y
0

4
H,0O mixing ratio

é‘

T

i [
i =
i L=
|—.-_.-.1-|4I-|-|—._._._.-|-|11-|‘
g "e "~ e s e e oo s fooo oo o
= - 2 22¢e (g222 (2222 |2222¢
wu gg| je wu gl je wu gg| je wu gg| je
(s) swnay aAndaYS ON xny uojoyd Ny uojoyd XNy uojoud xny uojoyd
Photon flux Photan flux Photon flux Photon flux ™
at 185 nm at 185 nm at 185 nm at 185 nm =
O < - -~ - el -y -~ - M Ll o~ - el - ™~ - m
= o e e e e e o o o e e’e e e e’e =
- o= = - = = - = = - o= = =
% b 1 1 L L o 1 1 1 1 1 1 1 1 L L 1 1 o W
- & -2 = =
[= 8 L o
e R 27 £
o g o
(@ =i e o
™~ [
i = -
L o =]
o” o
I t2
e ! be E
l | L £
. . 0
Ir~ 1 Few ty
. . I
S ! | 5
|—|80 t “.HSM
E o A ]
m.-_-a_a. n.t m._..lm._ nn. .-H M_ w_ 2— -l_ .ﬂ_ 3— 2_ -l_ M_ w_ m ” .ﬂ_ 3— 2_ -l_
< 7 geee [eeee eeee [eeewe
wu gg| je wu gg| je wu gg| je wu g} e
(s) swnay sAmO8YS ON xny uojoyd xny uojoyd XNy uojoyd *ny uojoyd
1l 1l 1l I, <
H 3T 50 5o
< o [y [~ x 3
I I g = I8
o o o o

NO effective lifetime for OFR185-iNO

63



10
10
10
10
10°

+ 10 + + 10
C? 4 7] C? d‘ 4
g w0 OFR185 € OFR185 g 1w OFR185
= 1=z = = 1
S 10 ppbNO 2 316 ppbNO 2 04 .. 10 ppm NO
+ B + :
' N 4 10
4 9 g
= = = g 2 4 68 2
0.001 0.01
10"
x S || B I
EE 13 | 13&3’35 13 Egég ?‘_3’
=5 10 107 =22|cg 10 =2|lc o >
OHRexi= S= a5l R @ §
ST 10 F10% 3 2[|8T 10™ s 2|2z s>
0 =% S3C|Ew : ERS| 3¢
1 L 4t N lecns e e v |oaatt
10 T_é_Frﬁ & T TITTTITTITITTTTTT 10 10 & T MR T 2 TITTTTITTTTITTTT 10
0.001 0.01 10° 10° 0.001 0.01 107 10°
1014 _ - 10]!1 1014_
h) n) o
251013_ \ "10'3 %5251013_ ﬁg éE Eg‘
- gtﬁ \ g guﬁ -1 gm. =5
OHRex= 52 .12 \ | 12 ;"3 52 .12 ;"3 52 ‘:""'3
105t £5 10 ' 0 3gIEs : NI e
101'_"‘1 M L IIII'II'I‘I'II'II'II'I—1D“ 1011_!_"“1‘_“_“--'-':7:.‘7';-._.' Illlll'llll'l:il'l'_10 10 T T L | r I'Illlllllllilllli_ 10
8 2 4 6 8 2 & 8 4 6 8 2 2 & 8 2 4 B 8 2 2 8
0.001 0.01 10° 10 0.001 0.01 10° 10 0.001 0.01 10° 10
x -l E o|| = )
2E 2z|€E ZZ|IEE 23
OHRex= $8 55|88 &5(|s8 &8
ex = S =2 S =2 =
100 st & ER ol ER Ik ERS
o |5 e
£ 23lEe HEE 23
OHRee=  \JE8 &g||s8 &g||g8 &g
ext 27 =20 =20 ==
1000 st £% ER| : 3|z 3g
10 81 2 e sI IIIIIIIIIIIIIII'_‘1D 10 - 8-1 2 e sI 2 IIIIIIIIIIIIIII'_‘1D 10 s 2 5 aI 2 Illllllllllllll- 10
0.001 0.01 107 10° 0.001 0.01 107 10° 0.001 0.01 10% 10°
H,O mixing ratio H,0 mixing ratio H,O mixing ratio
(RO, +NO)r{RO,+HO,) r(RO,+NO)r(RO,+HO,) (RO, +NO)(RO,+HO,

64
65

r(RO2+NO)/r(RO,+HO,) for OFR185-iNO




Photon flux Photon flux Photon flux Phaton flux
e at 185 nm at 185 nm at 185 nm at 185 nm
= B 8 = 2 g ® =z 2 2 § = = 8 ® =Z
N o O O (=] (=] (=] (=] (=) (=] o O O (=] (=] (=) (=) .
% m 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 3m
- o - 5 P - N -00 ¢
oxr o ] - TZ O
T °e
O m A
- O
[ 28§
™~ ™ o o~
i L S oL . S o
mEO [=] ” 30..m
b I L
L o c
re : - B
F £
[l o~ Og._
i b
i B all: o )
i 2|18 .2 o - S
N e e e
o o - - = g B H T =8 F 2 o =z = 8 ® z
€T o3 [eeee [eeee fe'ee’e oo
‘dxe HO o) "dxe wu g je wuggl e wu gl je wuggl e
EON Jo oney XN uojoyd XNy uoloyd XN uojoyd XNy uoloyd
Photon flux Photon flux Photon flux Photon flux
at 185 nm at 185 nm at 185 nm at 185 nm
T oz oo T 2 9 =
o o o o o o O .
1 1 1 1 1 L L o Sm—
- - wm T
PR i ..m.u_
\.\llll/Hl l.u .mh.
- O
PS5
o~
LS
o o
° g
[ =4
- B
I £
i « 9
i I
i - 8
P i =1
T T T T T T T T —T T T
g2 2 - = 5 £ H# z L < T 8 H# oz
€T S 3 |geee |eewe eee’e
‘dxa HO o) “dxe wu ggl je wu ggy e wu gg| je wu gy e
EON J0 oney XN uojoyd XNy uoloyd XN uojoyd XNy uoloyd
Photon flux Photon flux Photon flux Photon flux
at 185 nm at 185 nm at 185 nm at 185 nm
= T T < - T 2 o =
o o o o o o o O o o o O .
1 1 1 1 L 1 1 L 1 1 L L sm._
-zm F a-zme
= - - .m_O
|._.0 P -.u_u.m.m.
L u.l.l.lllu!...l!ﬁr =
[ 2 C [ °§ §
o~ Foy o~
: S Lo =
] =1 Faoo El=—
. w Fo o m.
I r =4
; - b - =
! 1 S
_" o L ew . 02
. h s
__ 5 5 5
T - © S . R
1 i i =1 oy F B
T T T T T T T T T T T T T T T
@ @ -z R oo ko oc¢ z 2 ¢ F
€7 ©3 |geee [eeewe eeee
"dxa HO o) “dxe wiu ggJ 1e wu Ggj je wu Gg| Je wu ggl je
FON Jo oney XNy uojouyd XNy uojoyd XNy uojoyd Xny uojoyd
IR o
x x Ty
& o < 2
T o
o o

NO;s exposure/OH exposure for OFR185-iNO



Photon flux Photon flux Photon flux Photon flux .
at 254 nm at 254 nm at 254 nm at 254 nm mr
o O e oz @ oz C - T
T Z 2 ® 2 e 2 2 O
4 m 1 1 1 1 1 1 ‘m m
[T o o
o~ o e
o o m 1]
— =) 2
o = $e
2
it
o
£
=
=
o
o
b
o = w - w hd
? 2 - -
aseD ‘Jal auy) o) Wwu 57 18 wu 67 je Wwu 57 18 wu 67 e
‘dxe HO Jo abejuaniad XN UojoLd ®nj uoloud XNy uojoLd ®nj) uoloyd
Photon flux Photon flux Photon flux Photon flux .
o) at 254 nm at 2564 nm at 254 nm at 254 nm 5
Q = ez e = e 3 T
~ 2 2 2 g e 2 ©
< 2 N N N 5 8
Tp] = o o= T TI— o O
N o “tre 835
[ ST [ o =
m fer] [ =+ m ..lm
o [ o d3
" o
i -
: = 2
i oo £
Si - =
i F= =
Jin it E
i =
i =1
il L =]
— T T T 1T T T — T T
o Qo o o o o 0 = w bl w -
= ® e - e e e e e e
ase2 “Jal AU 0} WU $6Z 18 Wil 67 18 wu $5Z 18 WU 6z 18
“dxa HO Jo sbejusniay XN uojoyd XNy uojoyd xnj uojoyd *nY uojoyd
Photon flux Photon flux Photon flux Photon flux .
at 254 nm at 254 nm at 254 nm at 254 nm g
O 0 ez CI e 3 L. T
D= o o o e e "o e e o
=t o 1 1 L L 1 1 L L ] m
[T o © O
~N o ] -3 85
R p (=) I (=] .-m.
- o + r= 2
O« r %
o
3
= m. } 0
F=G 3
[ =
[ £
[ 5
3 £
W - 2
o o o
£ F.e Q
i =] =]
I T T T T T T T T T T T T
828288 8§ -° e 2 e = e b e b4
= e e e 2 2 2 e 2 2 2
ases ‘Jal ayj o} Wwu 5z 18 wu $67 18 wu gz 18 Wwu $67 18
‘dxa HO Jo sbejusaiay N UojoLd XNy uojoyd %Nj) uojoy4 *NY uojoy 4

OHRext

OHRext
10st?

Ratio of OH exposure in the case with input NO to that in the corresponding case (same H,0, UV, and OHR.x) without input NO for OFR254-70-iNO



b L S )
(=T =~ - =1
- o = e

—

Photon flux Photon flux Photon flux Photon flux W,.
o O at 254 nm at 254 nm at 254 nm at 254 nm T
i - I - u - *
5 < C e ee g
ﬁ m 1 1 1 1 m
~ o = o
> O z
L o ™
O« g
;2
©
&
£
-1
£
Q
I
“|-|-|_|-|._
LI I A . e z & z e k- 4
eeee e e e e e e
wu $Gz Je wu Gz 18 wu $Gz Je wu Gz 18
(*oH+*oul{oN+ oYM XNy uojoyd XNy uojoyd XNy uojoyd XNy uojoyd
Photon flux Photon flux Photon flux Photon flux m.,_
o at 254 nm at 254 nm at 254 nm at 254 nm wu
~ o
< L
LN o =
o~ Lo O
& i
| 3
o e &
~ o~ ~
L 5 S L 5o
=1 =1 =] .W
w w w MU
5
o b - m
E
- & ~ 2
I
. L 3 3 L 3
M s =c s
- 7r1r T T T 1 - r T - T T
W L Wi - [} -t Wi b
el | o e ERC e e e e
wu $Gz Je wu Gz e wu $Gz Je wu Gz 18
(CoH+toy)ilon+*ouM xny uojoyd XMy uoloud Xny uojoyd XMy uoloud
Photon flux Photon flux Photon flux Photon flux m_.,_
at 254 nm at 254 nm at 254 nm at 254 nm T
2 e = 2 = e = 2 = o
! e e =3~ e e e e €
ﬂ | I i I | I i 1 =
ol nJ_..m o
&
5 SR [N J
o~
o o
=] .ﬂ
w o
= £
= - =
W.ﬁ | m
S o~ O..._
i: T
! L8 3
i f[vo L=
T T T T T T
W il W - W il el -«
el | o e ERC e e e e
wu Gz je wu Gz 18 wu Gz je wu Gz 18
(FoH+"0u)(ON+*0YM xny uojoyd xnjy uojoyd xny uojoyd XN uojoyd

OHRext
0

OHRext

10st

r(RO2+NO)/r(RO2+HO,) for OFR254-70-iNO



- N 3

10
10
10
10

1]
10

NOs exposure/OH exposure for OFR254-70-iNO

Photon flux Photon flux Photon flux Photon flux
o O at 254 nm at 254 nm at 254 nm
w -
~ 2 B % .
S E . - 8
N o - F oS T
o o . —= O
s 9 - o2
— [ =% o
S §
i ™
I -
A =R | =R L R =R SO =g | - 20
" 1=
M @ £
g
= B
E
« 9
T
)
o
T
T T T
- - W =+ W d Wi o
3.0_| = k= & "o & "o & o
“dxa HO o) “dxa wu 5z Je wu pGz 18 wu y5Z e wu pgz 18
FON Jo oney XNy uojoyd XNy uojoyd XNy uojoyd XNy uoloud
Photon flux Photon flux Photon flux Photon flux
o at 254 nm at 254 nm at 254 nm at 254 nm
~ @ 2 CI- o 3
i o o o ‘o o o .
s = - = s = al
ﬂ 1 1 1 I i 1 - ﬂ
e o2 E
T N .w e
O -1
- o &
o~ o~ ~
- - | =
=] = ‘- S0
=] =1 2= .m
] - o B
] It E
i _ & _ p mz
1= =) 1=
D =] k.2 i S
E =] el =Y - — df@o
T T T T T T
o - - & b4 e 3 & X e 3
= 2 ¢ N o I 2 e
“dx3 HO 0} “dxa wu 5z Je wu pgz 18 wu 5z e wu pgz 18
SON Jo oney *ny uoloyd XNy uojoyd XNy uoloyd XNy uojoyd
Photon flux Photon flux Photon flux Photon flux
o at 254 nm at 254 nm at 254 nm at 254 nm
™~ 2 = B =z 2 = B z
' o o o o o o o o .
- - - - — - - - =1
ﬂ 1 1 | I 1 1 .nwa ﬂ
ol | "oz T
o - == 0
[TH [ ©° g8
[ _ 2%
© - of §
o~ o~ ™~
| 5 5 5.
=] =] =] .ﬂ
.q. —.«- w w w .mu
Do < - O
I E
P - ) " 2
1o o b S
: 2 = 2 ol
[ i H o = Jdt=o
T T T T T T
L) - - W - W il el -«
= 2 ¢ e e - e e
“dxa HO 0} "dxa Wwu pGz 18 wu Gz 18 wu pgz 18
“ON Jo oney XNy uojoyd XNy uojoud XNy uojoyd
I Lo I, o
g o RN <o
I I S IS
o o~ o-

73



s T %
“c'c oo oo 50
- = o

Photon flux Photon flux Photon flux Photon flux
O at 254 nm at 254 nm at 254 nm at 254 nm
i -+ I - w -+ u -
5 < e e e e e e R
M m | 1 1 1 1 1 L 1 M %
~N o 58
o O 58
L w
c 3 g2
xr e
2
T
&
£
=
E
(o]
T
_|4|._|_|“.|_|_| T
oy 2z ez CI- e 3
= = o o o © o o o ©
BSED "Jal 8y} 0} wu Gz Je WU $6Z 18 wu $Gz Je Wy $Gz 1e
‘dxa HO Jo oney xny uoyoyd XN UDIoYd XNy uoyoyd XN uDloyd
Photon flux Photon flux Photon flux Photon flux
O at 254 nm at 254 nm at 254 nm at 254 nm
~ Z N o oz o 3 ez
] (=] f=] = = (=] f=] = = 1
e - = - = - = - = g
ﬂ (o} 1 i 1 1 1 I L 1 m m
o~ O "o ==l o= 10%“
&€ o - - - 2 E
LL — o L
Om © S BE
— — o .m
—__ ] Fed ~
i - - -
£ = =] S o
i1t meo =] =1 =
& - ° 2
i [ - =
m. I F E
Hh Lo ~ W
i b=y S S
=] o =}
HN al=] o =20
T T T T T
= ! b @ e 2 e e X ez
= = =] =] & o o © & "o o o
BSED "Jal Ay} 0} wu 5z je wu $6Z 18 wu $Gz Je Wwu $ez 1e
‘dxa HO Jo oney xny uojoyd XNj uoloyd XNy uojoyd XNy uojoyd
Photon flux Photon flux Photon flux Photon flux
at 254 nm at 254 nm at 254 nm at 254 nm
™~ o) 2 s B =z 2 es B z
v Z 2 2 2 g 2 g 2 g =
m 0 L L _ L | _ 1 I _ L | M m
-~ 2 =) ‘o ‘o m =
o oo - - - o
(O % % % g8
- - - o .m
S el
=] m
@ =
B
- =
E
: >
S
o
=g
2 o b @ LS. 2 32 L. @ 2
=] = =] =) o o o o o o o o
asEeD 'Jal Bl 0} wu $57 Je wu $GZ 1e wu $5z7 Je WU $57 1e
‘dxa HO Jo oney XNy uojoyd Xnj uojoyd XNy uojoyd XNy uojoyd

OHRext

Ratio of OH exposure in the case with input NO to that in the corresponding case (same H,0, UV, and OHR.x) without input NO for OFR254-7-iNO




o
) w_ ™ e 7

10
10°

1

10
10
10

Photon flux Photon flux Photon flux Photon flux N.,_
(@] at 254 nm at 254 nm at 254 nm at 254 nm T
T
W - 'z} = wr - ol
_.,._.., = o "o o o o "o Q
<t m = — — — = — m.
5 1 1 - 1 1 1 1 =
. e 1] | 5| R b -
L o m.:.U o LY
O - mi1 a 7 m
E 2 E 2 E2 =
L 2] ] Thes (] 1
i i
(| — | — | ~
e e G+ oo
| =] | 1=] (| T-1=] ..m
.o : m w m w .m
- i o B
i 1 1 E
o i e il 2
i i I
o = | &
=] =] F e
i 2o |lis Lis 2 d 2o (F Sis - o | el
MTTTT T rrrrrrorT
L) - ; @ = 5_ .a_ 5_ .a_
=] & "o = o & o
wu $5Z e WU $Gg e WU $GZ je wu Gz e
(*oH+*oyMioN+ou) %Ny uojoyd xny uojoyd XNy uojoyd XNy uojoyd
Photon flux Phaotan flux Photon flux Photon flux m,,_
O at 254 nm at 254 nm at 254 nm at 254 nm I
[~ N W o W - W o W - +2
; w X . | . = X 3
< 9 2 2 2 2 2 2 2 2 &
5 p 1 L - 1 L 1 L —vl..
o~ Q E "o o g
[ ST E — - z
E o +
| Fo o o
O (1.0 T | -] L | e mJ1 |||||| a1 i
E 2= h= =
1E - -
E - © o > o
M =] =] ﬂ
..m...u w o -m
-
ic o z ot
E I
h - -
4 5 5
1§ L= =1
MTTTTT T rrrrs
T e e L, " I e = CI 2 =
e 22%% e e ° e Ce e e
wu 57 e WU #Gg e wu $G¢ e wu 67 e
(POH+* 0y MoN+*Ox)M XNy uojoyd xny uojoyd XNy uojoud XNy uojoud
Photan flux Photon flux Photon flux Photon flux N,.
at 254 nm at 254 nm at 254 nm at 254 nm T
~ © 2 oz 2 EI 2 3 N
L Z e e e e e e e e &€
m b 1 1 - 1 1 1 1 M
o o £ "o ‘o o}
xS - - z
o E 2 2 o
o I TS m J..nlu et Jm ||||| m
o~ ~
L & S ) o
=] =] .ﬂ
o =4 mf
£
- - =
E
] ] 02
I
L 3 2
20 =]
MTTTTT T rrrrs
T e e T, Y CI ez ez I
e 2 2 ee e e e e e e e e
Wi $GZ e wu $GZ e wiu $6Z je Wil $GZ je
(FoH+"ouMioN+* Oy xny uojoyd xny uojoyd xny uojoyd xny uojoyg
]| ]| 1 In <
% % o % T %
« o e 2 € o =]
T T 9 I S 8
o o o- (o =1

r(RO2+NO)/r(RO+HO,) for OFR254-7-iNO

77



WMt -

[—— |

coocoocoo
e e

Photon flux Photon flux Photon flux Photon flux
O at 254 nm at 254 nm at 254 nm at 254 nm
w -
_..._... =z = 1m “
:4; m. . 53
[~ T
T a F 225
O -~ [ 0% g
- TG
™~
........... !
]
g
=
E
Q
T
T T T
w - = W =
= 2 2% e e e
“dxe HO 01 “dxe wu 57 18 wu pgz 38 wu Gz e wu pgz 38
FON Jo oney XNy uojoyd XN uojoyd XNy uojoyd XNy uoloud
Photon flux Photon flux Photon flux Photon flux
O at 254 nm at 254 nm at 254 nm at 254 nm
~ Z e 3 CIES e 2
i o o o ‘o o o .
< 2 s - = s T g
Ts) (o} 1 1 1 I i 1 - ﬂ
~N udum I
o 0 - 1xm o
W o C (=] =
O m [ “o% d
- =8 =
~ o~ ~
- - (| -
=] = ‘- S0
=] =1 1= .m
] - o B
! E
o it~ _ ~ m
b | 5 i| 5
=1 F e k=1
LTl Nil=] ' IL LT}
- - W L Wi - [} -t Wi b
e e e R ° e e e e
“dx3 HO 0} “dxa wu 5z Je wu pgz 18 wu 5z e wu pgz 18
SON Jo oney *ny uoloyd XNy uojoyd XNy uoloyd XNy uojoyd
Photon flux Photon flux Photon flux Photon flux
at 254 nm at 254 nm at 254 nm at 254 nm
™~ o) 2 = B =z 2 = B z
s Z e e e e e e e e "
ﬂ 0 1 1 1 1 1 I [l 1 I ﬂ
- O
o~ o - oz L
o O L =50
s 9 F op 2 2
— - o
- 28 &
™~
L5
=] .ﬂ
© o
B
O
E
- & ~ 2
| I
) S =
F S =] F o
bl Ll=] Jr@o
T T T T T T
W il W - W il el -«
e e e e e e e e
“dxa HO 01 “dxa wu 6z 18 W $5z 18 wu 5z 18 wu $5z 18
FON Jo oney xny uojoyd xnj uojoyd xny uojoyd xnj uojoyd
I I
% %
o o~

NOs exposure/OH exposure for OFR254-7-iNO



80
81
82
83
84
85
86
87

Figure S7. Dependence of several quantities in OFR185-iNO, OFR254-70-iNO, and OFR254-7-iNO on H20 and UV, for OHRex: of 0, 10, 100, and 1000 s (first, second, third, and
fourth row of image plots in each multi-panel composite, respectively). Each multi-panel composite shows a quantity for OFR185-iNO, OFR254-70-iNO, or OFR254-7-iNO. The
panels above and on the right of image plots are the line plots of the quantities shown in multi-panel composites in several typical cases. These cases are denoted in the image
plots by horizontal or vertical lines of the same color and pattern as in the line plots.

In detail, the cut lines are in blue, black, dark green, and red in the plots for the cases of 0, low, high, and very high (0, 10, 100, and 1000 s, respectively) external OH reactivity,
respectively. Horizontal sparse-dash-dot-dot, dash-dot-dot, and dotted lines mark low, medium, and high water mixing ratios, respectively. Vertical dashed, dash-dot, and solid
lines mark low, medium, and high photon fluxes, respectively. Refer to Table 2 for more details on case labels. Each multi-panel composite has a color scale corresponding to its
image plots.
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S1. Rationale for selecting the criterion to quantify “high-NO” vs. “low-NO” conditions
A “high-NO” condition results in more RO; reacted with NO than with HO,. The amount of
RO; reacted with NO, r(RO2+NO), is the integral of the rate of this reaction over the entire residence
time, i.e.,
tres

r(RO,+NO) = k(RO,+NO)[RO,] [NO]dt,
0

where tres is residence time, k(RO+NO) is the rate constant of the reaction RO2+NO, and [RO;] and
[NO] are ROz and NO concentrations, respectively.

[RO2] under a steady state approximation can be expressed as below

OHRyoc[OH]

(RO2] = (RO, TNO)INO] + k(RO,+HO,)[HO,] T k(RO, T RO;)[RO] +

where the numerator and denominator on the right side are respectively the RO; production rate
and its total first-order RO; loss rate constant. The production rate is simply the product of OH
concentration [OH] and OHR of VOC OHRyoc. The total loss rate constant is the sum of those of all
RO; fates (RO2+NO, RO2+HO;, RO2+R0O7,...).

We neglect all minor RO; fates. RO,+RO;’ is also neglected since RO,+R0O;’ cannot compete
with RO2+NO and RO,+HO; for most RO, (Orlando and Tyndall, 2012), including under the typical
OFR conditions, and also to focus on the relative importance of RO>+NO and RO;+HO,. As
k(RO2+NO) and k(RO;+HO;) are very similar (Orlando and Tyndall, 2012), we assume
k(RO2+NO)=k(RO,+HO;)=k. Then the [RO;] estimation expression can be simplified as

OHRyc[OH]
k[NO] + k[HO,]
Because OHR from VOC (including the reactivity of the products of the initial VOC(s)) is

[RO,] ~

relatively stable for most OFR experiments (Peng et al., 2015), OHRyoc is assumed to be constant

here. Then r(RO2+NO) can be rearranged as below

tres  [OH][NO]
r(RO,+NO) = OHRVOCJO [NO] + [HO,]

Similarly, the amount of RO; reacted with HO,, r(RO2+HO,), can be obtained

tres OHI|[HO
r(RO,+HO,) = OHRVOCL m

Finally, we define “high-NO” conditions as those satisfying:

r(RO,+NO) > r(RO,+HO,)

r(RO,+NO)  [tres tres OH 1[HO, ]
o0 [ o
F(R02+H02) 0 [NO HOZ]

The ratio between the two integrals on the left side of the inequality can be calculated by the
model used in the present study. We thus take this inequality as the criterion for high-NO

conditions in this study.
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