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Infrared OH-airglow instrument




Temperature (k)

Hydroxyl Rotational Temperature {at 87 km)

Over Stockholm, Sweden (59.5° N, 18.2° E)
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Brigtness temperature [K]
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Sky switched H,O at 22 GHz

Brightness temperature [K]
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Frequency switched CO at 115 GHz




21 GHz

COat 115




CO recelver
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,0 at 22.2 GHz
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T.oig CaN be estimated assuming constant T,

A= I:)cold T +Tco|d
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Sky as cold load

T,(v) =Te " +T, (1-e7)
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T IS estimated from radiosonde data

Traditionally T = 0.95T ;50

T (V) =aT e + BT, (v, 90°)
a(H,0)=0.95, B(H,0)=0.05
a(C0)=0.90, #(CO)=0.10
(T ) <5K



,0 at 22.2 GHz
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21/31.4 GHz radiometer

T, (22.2 GHz, 90°) = f,| T, (21 GHz, 90°),T, (31 GHz, 90°) |



Syntetic spectra 18-34 GHz
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Stand alone calibration using skydip method

AP
ATlo = Phot _p (Thot _Tcold )

cold

T,(V) =Ty +Ty (1-27)

AT, =T,(v,1)=T,(v,h) = (Teff — Ty, )(e_min(h) - e_r/sm(l))
AP

AT, = —— (Thm _(Tbge—r/sin(h) iT, (1_e—r/sin(h))))
hot

cold
7 can be calculated




Optical depth from skydip and dual channel radiometer
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Elevation and tropospheric opacity change at 22 GHz

35

w
o
I
——aun

N
6]
T

=
()]
I

=
o
I

Elevation [deg]/optical depth [nepers*100] u/l
S
-:'?.

288 289 290 291 292 293 294 295 296 297 298
Day of 2001



Altitude [km]

Temp. at 87 km [K]

250

240

230

220

210

N
o
o

=
©o
o

=
o
o

H
I
=}

160

150

140

100

95

90

85

80

75

70+

65

60

55

50

50

100

rh\

T
100

150 200
Day of 2002
T T
150 200

Day of 2002

250

T
250

300

T
300

350

1
350

[ppm]

50

45

739

70 4

Altitude [km]
&

60

55

50

100

T T
150 200
Day of 2002

T

250

300

350

[ppm]
&




Radio Aeronomy
at Onsala Space Observatory

Peter Forkman
forkman@oso.chalmers.se



	Radio Aeronomy �  at Onsala Space Observatory 
	Slide Number 2
	Infrared OH-airglow instrument
	Slide Number 4
	Pressure broadening
	CO at 115.27 GHz
	CO receiver
	H2O at 22.2 GHz
	Tcold  can be estimated assuming constant Trec 
	Sky as cold load
	Teff  is estimated from radiosonde data
	H2O at 22.2 GHz
	21/31.4 GHz radiometer
	Syntetic spectra 18-34 GHz
	Stand alone calibration using skydip method
	Optical depth from skydip and dual channel radiometer
	Elevation and tropospheric opacity change at 22 GHz
	Slide Number 18
	Radio Aeronomy �  at Onsala Space Observatory 

