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Description of

Instrument
The Penn State ATHOS (Airborne Tropospheric Hydrogen

Oxides Sensor) is used to measure OH and HO,.
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Step 2. Mapping of the flux from the Hg lamp of calibrator
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+ The calibration is based on a known concentration of OH by I 2 - Tayer 3 ;i Conclusions
the photolysis of H,O at 185 nm :
z Layer 0.5 « A developed calibration system which combines photolysis of

H,0 + hv (1=185 nm) ———»  OH + H
H+0, —» OH +HO,

« The concentration of OH in the photolysis region is given by

[OH]=[HO,]= ¢y, 0,0l H,O1F st

Exdmple of flux profiles

Actinic calibration with N,O and O,

water vapor and measurement of the UV flux at 185 nm is
suited for LIF based tropospheric HOx instrument calibration.

Variations in cell pressure affect the sensitivity of the ATHOS.

Excellent agreement was obtained in the calibration
comparisons between the PSU ATHOS and the PerCIMS from

where: N,O Actinometry: J(cmPmolecule's!) the NCAR for HO. to within 5%
0op i the quantum yield of OH (~1) NO+hy — N,+O(D)  Jono : byl Pt (PR AR 0‘0\[Nz]+(kz‘:ks)[Ngo])[NO] e for HO, to within 5%.
a is the water vapor absorption cross-section (=7.2x10°0 cm?) 0('D)+0, — OCP)+0, kmzm’m = 4.05E-11 2k,0 5,055 [N20] * As alternative approaches, N,O actinometry gives a typical
t is the photolysis exposure time O(D)+N, —> OCP)+N, ky.gp = 261E-11 where value of Fg; that agrees within 23% with the absolute flux

F g5 is the photon flux of the lamp at 185 nm

« The ATHOS signal, S, is proportional to the OH
concentration with the calibration factor C:

O('D) +N,0 —» 2NO = 6.70E-11

k
O(D)+N,Oo—» N,+0,  k, = 490E-11

On0 =1.43x10"°cm?

[NOJ is the generated concentration of NO (0.3 ~ 3
ppbv)

technique, while typical Fg5 for O, actinometry is 1.6 times
higher than the absolute flux method.
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[0y] is the generated concentration of O, (1 ~ 5 ppbv)
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