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Band A Band B

Band C Frequency region has been selected by 
engineering interest, as high as possible, but 
625-626 GHz region is the only frequency to 
measure HCl below 1 THz. 
 
At 600 GHz troposphere is opaque in limb. 
 
Tsys ~ 350 K, and Noise floor is ~0.4 K, given 
by

 
NE!TB =

Tsys +TAtm
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Global ClO distribution 

SMILES provides global ClO distribution with high 
precision. Furthermore, measurements of ClO, HCl, 
HOCl, and HO2 can provide important insights into 
the Cly chemistry.  

? 

Santee et al., 2008 

? MLS 
25 ppt @22km this work 

25 ppt at EQ 22km
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A. Jones et al, ACPD 2010

Z$D+&*8!J*+$*'.&!./!68<

"0123"!*)!?\!G9
66"TY^13"!0.@%8!6*8#D8*'.&!*)!

H!7g*

!"#$%&"'&#()(*+&,-&./ 12



Z$D+&*8!J*+$*'.&!./!68<!*)!8.N%+!*8')D@%!
"0123"!HHG9P!66"TY^13"!UR!7g*

13!"#$%&"'&#()(*+&,-&./

I+<
I+<!+%)+$%J*8!

Z$D+&*8!J*+$*'.&

14!"#$%&"'&#()(*+&,-&./

SMILES during final Electrical Testing

Bromine budget 

BrO measurements suggest that in addition to long-lived source gases 
(halons and methyl bromide), very short-lived (" < 6 months) source 
(CH2Br2, CHBr3, etc.) gases likely contribute to Bry by about 5 pptv. 
This difference can be important for O3 in the LS.   

21.5 pptv 

Dort et al., 2008 

21 pptv 

WMO, 2006 

15!"#$%&"'&#()(*+&,-&./

Diurnal Variation of BrO 

BrONO2 + hv 
      !　 Br + NO3 

BrO + NO ! Br + NO2 
BrO + hv ! Br + O 
 
Br + O3 ! BrO + O2 
Cl + O3 ! ClO + O2 
BrO + ClO ! Br + Cl + O2 

BrO + HO2 ! HOBr + O2 
HOBr + hv ! OH + Br 
 
Br + O3! BrO + O2 
OH + O3 ! HO2 + O2 

Akiyoshi et al. 
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BrO Spectrum (30km, 100410000786, lat:12.0, lon:12.0, sza:-5.1)
Band A

L1B
[with BrO]

[without BrO]
[with BrO - without BrO]
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624.6 624.7 624.8 624.9
wavenumber, GHz

BrO Spectrum (30km, 100410000786, lat:12.0, lon:12.0, sza:-5.1)

[L1B - with BrO]

BrO Spectrum (30km, 100410000786, lat:12.0, lon:12.0, sza:-5.1)
Band C

L1B
[with BrO]

[without BrO]
[with BrO - without BrO]

650.1 650.2 650.3
wavenumber, GHz

BrO Spectrum (30km, 100410000786, lat:12.0, lon:12.0, sza:-5.1)

[L1B - with BrO]

Band A (Left) BrO is clearly below detection limit. 
Only Band C BrO can be used for science 
applications. 
650 GHz is not suitable for BrO retrieval. (Urban 
2003)
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HO2 Spectrum (50km, 100411000797, lat:-0.4, lon:9.8, sza:8.7)
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L1B
[with HO2]

[without HO2]
[with HO2 - without HO2]
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HO2 Spectrum (50km, 100411000797, lat:-0.4, lon:9.8, sza:8.7)

[L1B - with HO2]

HO2 Spectrum (50km, 100411000797, lat:-0.4, lon:9.8, sza:8.7)
Band C

L1B
[with HO2]

[without HO2]
[with HO2 - without HO2]
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HO2 Spectrum (50km, 100411000797, lat:-0.4, lon:9.8, sza:8.7)

[L1B - with HO2]
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uncertainty, both from the presence of clouds not thick
enough to be screened out by the cloud filtering and from
the loss of information through omission of cloud-impacted
radiances, has been quantified by adding scattering from a
representative cloud field to the simulated radiances and
comparing retrievals based on these radiances to the unper-
turbed results. The cloud-induced effects shown in Figures 8
and 9 are estimated by considering only the cloudy profiles
(as defined by the known amount of cloud in the ‘‘truth’’
field). The contribution of clouds to HOx systematic errors is
negligible in part because the high pressure limit of 31–22
hPa is much lower than the pressures expected for thick
clouds. The thin polar mesospheric clouds are also not
observable at MLS wavelengths.
[28] The estimated impacts of the systematic errors on

OH are summarized in Figure 8. The largest contributors to
systematic bias errors contributing to the systematic bias
errors is the radiometric and spectral calibration category.
The two biggest contributors to this category are sideband
fraction and gain compression and are approximately equal.
The multiplicative errors are estimated to be less than 8%
for pressures above 0.02 hPa. The dominant contributor to
the slope error below 0.02 hPa is sideband fraction. The size

of the OH errors relative to a typical profile can be seen by
using a profile such as that in Figure 6.
[29] An independent measure of the effect of sideband

fraction uncertainty is to compare O3 retrieved from the
THz radiometer with that retrieved from the GHz radio-
meters. A comparison given by Froidevaux et al. [2008]
shows that the ratio of the O3 concentrations is unity within
5% over 1–32 hPa. The uncertainty in OH due to sideband
fraction should be the same as the uncertainty in the
O3(THz)/O3(GHz) ratio. A complicating factor is that
O3(THz) line in bands 16 and 19 has a much stronger
temperature dependence than O3(GHz) lines. The calculated
ratio of absorption coefficients changes by 1.7%/K, so
the effect of temperature on the ozone ratio is small but
not negligible. We therefore extend the low-pressure
boundary of the region with systematic errors that are
<8% to 0.03 hPa.
[30] An independent view of the effect of a priori

assumptions can be determined by synthetic calculations
of radiance. It is important to have several measures of the
contribution of a priori assumptions to the data. Figure 10
shows an example of such a calculation. Here the night a
priori profile contributes 7% to the output data at

Figure 7. Zonal mean of retrieved HO2 and its estimated precision for 20 September 2005 averaged
over 29!N to 39!N. The average includes 2879 profiles. (a) Plot of vmr versus pressure for day (black)
and night (blue) overpasses. (b) The same data plotted as a day-night difference for the stratosphere.
(c) The same data converted to density units. (d) The day-night differences for the data in Figure 7c.
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