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Carbon monoxide is largely inert with respect to other constituents in the middle atmosphere and
therefore this species is an excellent tracer of transport processes in this part of the
Earth’'satmosphere.

115.271 GHz

Due to the less absorption of millimeter waves in the clouds and aerosols of the atmosphere
compared with shorter waves it is possible to observing around the clock and almost under all
weather conditions.

Study of daily and seasonal variations of CO in the Earth's
mesosphere at latitude 50.0N






Service
electronics
unit

Peltier Peltier
cooled copper

IF Preamlifier

Mixer

, ____,_,:'l;:],mi; ml‘u‘f P

||

Diplexer

Horn

Tripler

. Output IF
A amplifier and
NEE EORpET broadband

poad detector

Photo of the internal view of the radiometer without the 37.9-GHz
phase-locked Gunn oscillator unit

Temperature-stabilized at a temperature of 10 £ 0.5°C

Total double-sideband conversion loss of the receiver is 2.5 dB
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DSB receiver noise temperature do not exceed 250 K
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An example of spectrum.
One measurement.
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An example of spectrum.
One day averaged.
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ACE-FTS Climatology - Version 3.5
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The Atmospheric Chemistry Experiment (ACE), also known as SCISAT, is a
Canadian-led mission mainly supported by the Canadian Space Agency (CSA).

Koo, Ja-Ho, Walker, Kaley A., Jones, Ashely, Sheese, Patrick E., Boone, Chris D., Bernath,
Peter F., Manney, Gloria L. (2017), Global climatology based on the ACE-FTS version 3.5
data set: Addition of mesospheric levels and carbon-containing species in the UTLS,
Journal of Quantitative Spectroscopy and Radiative Transfer, 12, 52-62,

doi:10.1016/j.jgsrt.2016.07.003
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142.2 GHz

DSB receiver noise temperature ~ 550 K
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Thank you for attention
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In our work, the difference between the hot load and sky temperatures is
used for the data calibration.

Case of blackbody calibration
Photl ~ gs(Trecl + Thot) +gf(Trecl + Thot) Phorz ~ gs(TF’ECE_I_ Thﬂf) +gf(Tr€C2 + ThOl)

Case of sky calibration
Py’ ~ gi(ATo(20) +Trec' +Tv'(20))+g(Trec' + T1'(20))
Py ~ gs(Trec’ + T5'(20))+ gi(Trec’ + T*(20))

TreC — system noise temperature of receiver (dual sideband)

T, .— black body temperature (in the room)

T,(z0) — brightness temperature of the sky (at ground level)

AT,(z0) -is the difference in brightness temperatures between the two frequencies without
tropospheric correction

“underground of presentation”
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1— 2
Trec _ Trec

TbI(ZO): T,!;.‘E(ZO): T,!;.(ZO)
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ATy(z0) = 2 (Psky' = Psis”)/( Phot - Psiy )*( Thot - Tr(z0) )

“underground of presentation”




Ty (z0) = Tb(Ztrop)e_r + Ttrop(l —e "),

ATy (z0) Tirop — Tv(20)
AT — . T=—In .
b(Ztrop) T Ttmp — Tbg
where
Tb(ZO) — Is the brightness temperature of the sky (at ground level),
Ttmp — is the effective brightness temperature of the troposphere
P, —P; T, —T
ATb(zo):Z( Y ’W)(Thot_’[b(zo)) trop - bg
(Phot_Psky) Ttrop_Tb(ZO)
P
1 __ "~ hot
Tb(ZO):?<Trec+Thot)_Trec k_Psky

Ttmp(v):(ngr+B T,(z,,v), ©=0.89,p=0.1for v=115GHz

“underground of presentation”
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