TotalBrO: First results of a small solar
occultation instrument for the stratosphere
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Motivation and goals:

halogen oxides
« Target species: BrO, NO,, 05, 10
* Viewing geometry: solar occultation

« Effective stratospheric ozone depletion by .

1 | | KLIMAT Campaign:

sunset and sunrise
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August 2021 in Kiruna, Sweden
« Acquisition of spectra during

* Precision:
target range of £0.05°
corresponds to 2.8 o

 Tracked SZA < 95°

Grating spectrometers:

e UV: 300 -400 nm
 VIS: 400 — 500 nm

[zzoz ‘onm]

Year of Stratospheric Entry

 Resolution;: FWHM ~0.5 nm
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Preliminary results
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UV BrO retrieval:
« Standard DOAS
—> instrumental instablilities
linked to interplay of:

o Tracker to fiber coupling
o Thermal effects on optical parts

 Pseudo absorbers reduce waves
- determined with PCA
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Mixing ratio BrO above 32 km:

I

S §
(14.2 + 0.7) ppt 5 L
SEIE
S5
™= T .
65 70 75 80 85 90
SZA []

https://www.iup.uni-heidelberg.de/en/research/ghg holzbeck@iup.uni-hedielberg.de; kvoss@iup.uni-heidelberg.de



https://www.iup.uni-heidelberg.de/en/research/ghg
https://www.iup.uni-heidelberg.de/en/research/ghg
mailto:holzbeck@iup.uni-hedielberg.de
mailto:kvoss@iup.uni-heidelberg.de

Preliminary results

UNIVERSITAT
HEIDELBERG
ZUKUNFT
SEIT 1386
VIS 10 retrieval (ongoing): 4 | NO, 40- e, 5
. rofiles: ] '+ Sunset
Presumably detection of 10 proties 25 1%, o Sunrise |
™ SZA 94.7°, retrieved 10 corresponds to (0.58 + 0.13) ppt ] S
o £ 30 n ¢ .‘\-..__
% i 2] 3 To e,
= c ] L &
T _ © 25+ ] . %
5 3 1 '»m ..mw
S - 20: : :ﬁ,_ﬂxi?: [
-E;' T T T T T T T T T 1% 1 .-.-.mp_,_q I
o 425 430 435 440 445 450 455 460 465 15 1= _ T s
Wavelength in nm \ 12 ' e
Sunset, 10 trend with 2o fitting error \ 10 0 10 1 > 3 a 5
15 ' ' ' ' : Averaging kernel  NO, concentration in 10 %€
S|E
E o
2 Outlook: 6
5 5 « Campaign:
g B August 2022 in Timmins, Canada Science,
< r . +
. . . . * Instrumental improvements
a0 91 92 93 94 95
SZA in degree

https://www.iup.uni-heidelberg.de/en/research/ghg holzbeck@iup.uni-hedielberg.de; kvoss@iup.uni-heidelberg.de



https://www.iup.uni-heidelberg.de/en/research/ghg
https://www.iup.uni-heidelberg.de/en/research/ghg
mailto:holzbeck@iup.uni-hedielberg.de
mailto:kvoss@iup.uni-heidelberg.de

