()

[ )
Towelrels NICE-CQ RIS for ine

s--

lor of garo,

<lClIC=l]S

‘ Nicola van Leeuwen

@

Physical and Theoretical Chemistry Laboratory
University of Oxford

>



ouine

e Peroxy radicals
Requirements for direct detection

e NICE-OHMS and the Oxford setup
Steps towards NICE-OHMS
Initial results
Improving the system

e Plans and Prospects



Hr\roA/ relellezl)s

o
R R
e RO, molecules ( HO, , CH,;0, etc)

e Important intermediate in breakdown of organic
pollutants

e Concentrations of 107 — 10® molecules cm=

e Current measurements by PERCA and FAGE
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HO, at ~ 1510 nm

e Atmospheric detection of
£ HO, at 1510 nm requires
| oo sensitivity of order 10-13

' to 1014 cm-"

Hunziker, HE and Wendt HR,
J. Chem. Phys., 64, 8, 3488 (1976)
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NICE-OHMS combines

e Cavity enhanced spectroscopy
Increase absorption path length

e Frequency modulation spectroscopy
Decrease noise level

To Give 65)

e Ultra high sensitivity 6.

10-4 cm' in 1s demonstrated
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Cavity transmission, V

CE-FMS signal, V
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Residual amplitude modulation (RAM)
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e Implement RAM removal locking and ring cavity

e Detect HO, at higher concentrations and investigate
potential detection transitions

Potential sensitivity with ring cavity (Finesse 3300)?
Olghot noise = 4-3 X 10°13 cm™1 Hz1/2
Enough for detection of atmospheric HO,? Q)

Yes! — with averaging or better mirrors
Can we reach this ? ﬁ
We don’t know — but we can try
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