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Figure S1 Full width half maximum (FWHM = 2 × width × (ln(2))1/2) values calculated for sharp peaks in the 

Hg(Ne) calibration source and 50 µm spectrometer slit width. The error bars represent 1σ of the Gaussian peak fitted 

to each line in the lamp spectrum. 

  



 
Figure S2 Wavelength calibrated Hg(Ne) lamp spectrum recorded using Acton SP2156 spectrograph equipped with 

PIXIS 100B CCD camera. The spectrum was produced by the average of 120 one second scans. 

  



 
Figure S3 Example of fitted spectra for a) NO2 without smoothing and b) NO2 with smoothing using a fourth 

degree polynomial Savitzky-Golay (1964) filter. 

  



 

 
Figure S4 Room-temperature absorption cross-section of O4, calculated from the data shown in Figure 4c. Data 

from (Thalman and Volkamer, 2013) are superimposed.  

 

 

Table S1. Selected absorption cross-sections of O4 at room temperature in the recent literature.  

Reference 

 

Peak σ(477 nm) 

(10-46 cm5 molecule-2) 

Peak σ(532 nm)  

(10-46 cm5 molecule-2) 

Greenblatt, 1990 (Greenblatt et al., 1990) 6.3±0.6 1.0±0.1 

Newnham and Ballard, 1998 @283K (Newnham and Ballard, 1998) 8.3±0.8 1.2±0.4 

Hermans et al., 1999 (Hermans et al., 1999) 6.6 1.1 

Sneep and Ubachs, 2005 (Sneep and Ubachs, 2005) - 1.01±0.03 

Sneep et al., 2006 (Sneep et al., 2006) 6.60±0.06 - 

Thalman and Volkamer, 2013 (Thalman and Volkamer, 2013) 6.6±0.1 1.09±0.06 

This work 6.2±0.5 1.08±0.09 

 

 

 



 
Figure S5 Spectral fits of laboratory generated I2. 

 

  



 
Figure S6 Time series of CEAS retrievals while sampling laboratory generated I2. The grey underlay indicates times 

when the instrument sampled zero air. Iodine was delivered from four permeation tubes of different wall thickness, 

which were exchanged during the zeroing periods while the diffusion chamber output was bypassed. 

  



 
Figure S7 Time series of ambient air I2 measurements during the ORCA campaign. The green dashed line 

represents the 2σ LOD for I2. The grey shaded areas indicate periods when the CEAS sampled zero air. The yellow 

shaded areas indicate times when the CEAS sampled I2 from a permeation which was controlled to a temperature of 

40 °C at 22:30 and 55 °C at 23:30 UTC. 

  



 

 

 

Figure S8 Allan deviation plots of Allan deviation plots of data collected while the CEAS was sampling zero air to 

determine the optimum integration time of: (a) a single pixel at 500 nm in the lab at 668 Torr (1.5 slpm sample rate) 

and 298 K, and (b) NO2 mixing ratios during the ORCA campaign at 350 Torr (5 slpm sample rate) and 290 K. 

  



 

 

Figure S9 Allan deviation plots of data collected while the CEAS was sampling zero air to determine the optimum 

integration time and detection limits of: (top) I2 during ambient sampling conditions; (bottom left) the calculated 

OIO mixing ratios in the lab at 668 Torr (1.5 slpm sample rate) and 298 K, and (bottom right) OIO mixing ratios 

during the ORCA campaign at 350 Torr (5 slpm sample rate) and 290 K.  



 
Figure S10 CEAS emission profile for a cavity filled with zero air and a LED (M505L3) driven at 30.0±0.1 °C. The 

stability of the emission profile was monitored over a 60 min interval with a LED warm up time of 30 min prior to 

measurements. Each trace represents a 10 min average while the thick green trace shows 60 min average. 
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