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Why new value of cross section for Ozone are needed ? t’“
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Experimental Strategy and Expected Outcomes
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Measurement based on Beer Lambert law : In (;) = onl

Controlled temperature from —80°C to +30°C

99.8% purity ozone

Simultaneous 254 nm calibrated photometer measurements

Target wavelengths (in bold) match the spectral windows of ozone instruments.
Target o uncertainty < 0,5%



15 laser system : Set Up & Wavelength coverage W

— Targeting stratospheric LIDAR wavelength

ranslation an BBO 5 o o 0
Transa Smged size: 10 x 4 x 4 mm L2 L1 — Using non linear optics to achieve UV range : 307.8 ... 308.2 nm
\ f=50mm =50 mm
DM fl M2 Characterization
S — e  Output UV power : 3.7 uW
\ e  Frequency stabilization with PID on the IR source
Oven k /
£ =<— Translation Target A / nm Measured A / nm Ak /10* nm
f=150 mm stages
M1
P1 307.83406 307.83406 0.0
Blue Source (CW)
ke H—P—/ on— 307.90108 307.90102 0.6
M3 Amplifier
P2 308.00067 308.00057 0.9
IR Source (CW) 308.13737 308.13736 0.1
PID W Tunable
avemeter
frequency control _‘ 1014 - 1022 nm

| 308.20308 308.20303 0.4
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2" Jaser system : Set Up t’“
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— Brewer, Dobson, and satellite coverage
— UV generation in 2 steps : IR > Red > UV
— Tunability Red : 616 ... 637 nm

UV :308...318,5 nm
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Characterization
e  Output IR max power : 7 W
e  Output Red max power : 1W
e  Output UV power : ~ 12 mW
e  Frequency stabilization with PID
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Resonantly enhanced second-harmonic generation Gu et al. (2025) . DOI: 10.1364/0e.569986



Conclusion t’

Range Standard uncertainty / Rel. standard Note / Traceability
stability uncertainty u,
A A T lg 54
0= — =0954———————— Ozone purity / % >99.8 0.06 610+ Janssen, C., et al. (2016).
nl Aosy Tosy 1 DOI: 10.1063/1.3557512
Temperature / °C -80 ... +30 0.5 <2510 Pt100 sensor calibration using
calibrated SPRT
Tunable UV source
|’Nurrow range — 307.8 - 308.2 nm‘| Temperature / °C 20 0.1 310 Pt100 sensor calibration using
S ———— S = e - calibrated SPRT
f b et e I T I S B G -~
I Widerrange — 308 -318 nm |
N m - — = *— -— UV Source 1/ nm 307.8 ... 308.2 3103 107 Calibrated wavelength metre
—‘_: UV Source 2/ nm 308 ... 318 310° 107 Calibrated wavelength metre
Reference
signal P \l?()»tf)dlqdf Absorption length / mm 600 0.2 310" Calibrated caliper measurement
Reference cell length / mm 10.002 0.003 310" Interferometric measurement
Elandaloussi et al. (2016).
DOI: 10.1364/20.55.001971
Absorbance Ae 2103 Under evaluation
Absorbance Ae @254 nm 1...2 0.002 ... 0.004 2103 Janssen, C., et al. (2020).
DOI: 10.1016/j.jqsrt.2021.108051
Cross section @254 nm / cm? 1.1329 10777 0.0035 1077 3.089 1073 Hodges et al. (2019).

Cat’s eye retroreflector molecule’ DOI: 10.1088/1681-7575/ab0Obdd
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Additional references

Images

e  (Observatoire de Meudon :
https://static.actu.fr/uploads/2021/06/20210617-101449.jpg
e Brewer:
https://th.bing.com/th/id/R.480£52427ddc3a512b08158cd366b0da?rik=1. 6v93UKul TrQJw&riu=http%3a%2{%2ftid.uio.no%2foz

one%21fPics%2tbrewerl.ipg&ehk=PypdDwIsQ39ByBUcZbODNa6MY d8kkx YbgkeR74er2z0%3d&risl=&pid=ImgRaw&r=0

e Dobson:

https://www.univ-reims.fr/gsma/equipements/equipements.9566.17482.html
° LiDAR :

https://innolas-laser.com/Applications/LIDAR.html?s=DD0953ASEA7A693A42841CF90B3B892BF030875E
e  Tropomi :
https://www.tropomi.eu/
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