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Figure S1. NO absorption spectrum (black dots) at 298 K and 19 Torr N bath-gas ([NO] = 3.1 x 10'®
molecule cm3). The spectral resolution (5A) was 0.16 nm. The grey line indicates the position of the ArF
laser pulse at 193 nm. The black, blue, red and purple absorption lines were assigned using LIFBASE.!
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Figure S2. NO fluorescence signal as a function of 193 nm laser energy. The NO fluorescence signal was
recorded with a PMT through a (310 £ 5) nm interference filter. Conditions: Room temperature, 60 Torr
N2, [NO] = 4.1 x 10*® molecule cm.
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Figure S3. Emission following excitation of NO and NO; at 193 nm (65 Torr total pressure, [NO] = 2.6 x
10% molecule cm3, [NO;] = 2.1 x 10% molecule cm™3, [0,2] = 0 or 4.0 x 10%® molecule cm?.

(a) NO, excitation, N, and He bath-gases.

(c) NO; excitation, He and He/O, bath-gases

(e) NO; excitation, N, and N,/O; bath-gases

(b) NO excitation, N, and He bath-gases.

(d) NO excitation, He and He/O; bath-gases.

(f) NO excitation, N; and N»/O, bath-gases.
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Figure S4. NO fluorescence signal recorded with a PMT through a 310 nm interference filter as a
function of O, concentration. The black line is a fit according to the equation below, from which we
derive a quenching rate coefficient of (1.5 + 0.1) x 101 cm3 molecule® s for the NO(A) state.

_ kf(NO (4))
kf (NO (A))+kqo, (NO (4))*[0;]+kqno(NO (4))x[NO]+kqy, (NO (4))X[NO]

where ki is the natural lifetime (4.9 x 10° s?) of the A(v'=0) state of NO,? kq(N2) = 4.6 x 10* cm?
molecule™® s, 3 kq(NO) = 2.7 x 10°2° cm?® molecule® s%,® and kq(02) are the quenching rate constants (in
cm?® molecule? s1) of the first electronic state of NO by N, NO and O,.
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Figure S5. Integrated TPEFS signal as a function of [H,0;]. The experimental conditions were 50 Torr N,
and ~298 K. Error bars are overall uncertainty at 2.
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Figure S6. Experiment to detect HO; using TPEFS. At time t = 0, H,0, was photolyzed using a 248 nm
laser to form OH and thus HO,. The red line corresponds to a simulation of the expected reduction in
signal caused by depletion H,0,. The difference between the black and red lines at t > 0 was used to set
an upper limit to the signal from HO,. Conditions: p = 60 Torr Ny, [H20,] = 2.4 x 10*® molecule cm3, laser-
fluence (248 nm) = 6.8 10® photon cm™.



Parameterisation of the rate coefficient (k2) for reaction between OH and NO;

(XN2k02 (%)_m + x0,k$? (3’1‘_0)—11 + Xpa0kf?° (%)_O) Mk (3T—0)_n
k,(P,T) = T m T q T 0 T = F
(meki? (300) ~ + xoek§?(300) + xueoki™ (350) )M + ks (300)
where
logF = - - _lOQFc — i
1+ |iog (XNZkoz(m) + onk(?z (?)_n'F Xu20kg O(ﬁ) )M /1075 — 1.27 log Fe]
ke (300)

The parameters used to generate the solid lines in Figure 10 were: ko(N;) = 2.6 x 103° cm®
molecule? s, ko(0,) = 2.0 x 103° cm® molecule? s ko(H,0) = 2.6 x 103 cm® molecule? s, ke =
6.3 x 10 cm3 molecule? s1, F.= 0.39 and the T-dependent parameters m=3.6,n=0,0=3.4, g
= 3.6 as reported by Amedro et al.*>
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