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1 Introduction 3 Signal to Noise Ratio (SNR)
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4 Imaging Camera

We modify a mobile, commercially available Fourier transform spectrometer (FTS) for To verify the SNR, we took spectra of a single target for about 3 hours on 18.12.2018. Each spectrum is generated from + Specific targets by imaging camera boresighted with the optical axis of the FTS.
the grogrl%ggse?i&)egsurement ofSL(erfgcle Schattered sur%hght specéra Spectrg méh? 10 double sides mterferogram scans, resulting in an exposure time of one minute. - 10 mm prism reflects part of the beam towards a camera with a 100 mm objective.
range o N cm ' are recorded. In this region there are absorption bands for + The SNR is calculated as the ratio of the mean radiance in an interval close to the respective absorption band and the

standard deviation in the region between 2000 and 3500 cm™, beyond the photodiode’s cutoff wavelength. . Car.nera.FO\/ of 7.371s 'ar%’er then the mstrument ,FOV' |
+ Calibration of the camera’s FOV to the instrument’s FOV by a small but bright thermal

- Dependence of the SNR on the solar zenith angle is weak. For CO, and CH,: SNR >300. For O A and CO: SNR >100. light source.

The use of scattered sunlight has several advantages: + Well known targets make it possible to determine the viewing geometry, especially the

- The measurements are more sensitive to horizontal path component.
concentrations close to the ground, due to the
horizontal path component, and therefore
ideal for e.g., emission monitoring.

+ Spectra can be recorded o CHa
independent of the sun’s 002
position, allovvmg for a
flexible choice o
observation targets.

CO, (6300 cm™), CH, (6000 cm™'), CO (4250 cm™) and O, (7900 and 13100 cm™),
enablmg the retrieval of the column density of the respectwe gasses.
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EM27/SUN
We start from the EM27/SUN Fourier
transform spectrometer for the 400 400- 400- 400- 400-
measurement of CO, and CH, column Q
densities. ' 300 300+ 300- 300- 300-
' Reliable, mobile and commercially = 200 200- 200- 200- 200- 5 Instrument Line Shape (ILS)
I : : ; . I P : C
. Measures absorption spectra from direct ) £ | 5 100 W‘\ 1001 100 1001 100+ + The ILS is retrieved with the procedure by Frey et al. (2015).
solar radiation imaging Rl S | | ; ; ; ; | — + After thermalizing, 30 interferograms of an external light source are recorded with
. Equipped with a motorized automatic camera _ NN | | - L e — S S S one minute exposure time. The water apbsorption lines in the range of
: Sﬂ tegcker 11 Y - 70 75 80 85 90 70 75 80 85 90 7(|] 75 fﬁ 85| 9[2] 70 75 80 85 90 70 75 80 85 90 7000 - 7400 cm™, caused by humidity, are used to retrieve the ILS.
SOlar zenitn angie - : : : : :
5 + Difficulties arise ﬂ’om the enhanced optical throughput and the increased field of
e o View.
Modifications © A Iar%e and homogeneous, yet dim light source is needed. We currently use a diffuser
To record spectra of ground scattered solar to achieve this.
radiation a more sensitive detector is used, tracker
and the optical throughput of the > | | | | | | SN
instrument is increased. without aperture
3 —
New Sensor: e — PO o R - 6 Outlook
- A custom designed sensor and amplifier e Coun 25 |- 1 - Reliable automation of the tracking process as well as an automated
replaces the standard sensor. maging camers recording of the viewing geometry. This will enable regional scans, with
. InGaAs PIN photodiode (G12183-203K _2r 7 multiple devices even two dimensional.
fromm Hamamatsu) with a cutoff long-pass filter s + Radiometric calibration to absolute radiance to quantify atmospheric
wavelength of 2.57 um. S N g oI ) scattering properties and include scattering process in the trace gas
+ Detector operating temperature of / : retrievals.
T, =-20 °C by a two-stage thermoelectric s 0 .
cooling. Darksignal noise reduced by a g
factor of 4. I & 05 |- _
ph?tZdAiode ; ~_ AL AL AL N A A AN A AL AL A
Increased Optical Throughput: A NV \/ VY References
Al df he lioh 05 | - + Kostinek, 2015: Enhancing optical throughput and
pat%piar’stiéree?hc’aerienr;m(r)r\]/gm rom the light \\ \ > detector sEnsmmty of the EM27/FTS IR spectrometer,
Master's Thesis
. 1 | | | |
+ Alarger parabolic mirror focuses more parsbole mirrer K N N : . ? ’ “  « Freyetal, 2015: Calibration and instrumental line s’ A
light on the photodiode. - 12.3mm vave-number aiferencacm ] shape Characte]pzagon of a set of %ortable FTIR F:—:-':I?:?ugrr:a\agpehdy
. , : Sspectrometers for detectin reennouse gas \
+ The field of view (FOV) is increased from \_ The ILS of the modified EM27/SUN, recorded with (blue) and without (red) a 150 um aperture. eEmssmnS AtmMos. Meas. Tegcﬁ 3 3047- 3§57
0.17° to 0.5° (full angle). ) https://doi.org/10.5194/amt-8-3047-2015
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