
Odin: ten times the lifetime - 
ten times the science?



ETON rocket campaign 
23rd March 1982







Odin
• Launched 20 Feb 2001

• Joint 
Astronomy/Aeronomy 
mission

• Carries two instruments
–SMR

–OSIRIS

• Sun synchronous orbit 
18:00 hour ascending 
node

• Two year design life



The Radiometer SMR

• Four sub-mm Channels 486 – 580 GHz

• One mm-waves channel 118.7 GHz

• Three Spectrometers

–One Acousto-optical Spectrometer

–Two Autocorrelator Spectrometers

• One three channel filterbank



Frequency coverage and 
species
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Odin/SMR frequency coverage

stratospheric modestratospheric mode
  (ClO, N(ClO, N22O, HNOO, HNO33, O, O33))

water isotope modewater isotope mode
  (H(H22O, HDO, HO, HDO, H22O-18, HO-18, H22O-17) O-17) 

(O(O33, O, O33-18-asym, O-18-asym, O33-18-sym, O-18-sym, O33-17-asym)-17-asym)

odd hydrogen / odd hydrogen / 
summer mesosphere modesummer mesosphere mode  

(H(H22O, OO, O33, CO, HO, CO, HO22))

odd nitrogen modeodd nitrogen mode
  (NO, HNO(NO, HNO3 3 ))

       Swedish Space Corporation 

    485GHz                                                                                                    580GHz485GHz                                                                                                    580GHz



Odin limb scanning

Först

Solen
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Odin limb scanning

Solen

Sist



Division of time with Astronomy 
(First 7 years)

• 50 – 50 principle

• Basic stratospheric mode every 3rd day

• Extra day for other modes every 3rd basic day

• Special programmes for validation campaigns and 
geophysically interesting periods



Aeronomy /Astronomy Carpet



Current status of database



Astronomy -2008  +++

• Goals : O2 , H2O,  line surveys in preparation for Herschel

• O2 turned out to be much less abundant than expected

• H2O in Galactic centre, comets,  planetary atmospheres

• Extended lifetime 

–More comets

–Follow changes in water injected into Jupiter’s 
atmosphere by Comet Shoemaker-Levy 9



• Molekyler i stjärnbilden Orion



Astronomy and
Astrophysics 
2020



• Odin erkänt duktig på att detektera vatten. 

• Så ibland ber NASA om hjälp. 

DEEP IMPACT MED TEMPLE 1,  
2005
LCROSS, 2009
HARTLEY 2, 2010



Aeronomy goals

• Ozone loss

• Coupling between atmospheric regions

• Mesospheric small scale layers – NLC etc



Ozone loss



Ozone loss SH 2003



Two ozone loss mechanisms 
Sagi et al. 2016





Stratospheric Dynamics



  

Tropical ascent rates

[J. Urban, Proc. Reunion Island Symp., 2007]

HALOE: 2[CH4]+[H2O]
[Hall & Waugh JGR, 1997]

heating rates, trajectories 
[Wohltmann & Rex ACPD, 2007]

Odin/SMR H2O@544.6GHZ



Climatologies and Model Comparisons



Odin NOy



Comparison Odin CMAM



Corrected model



Trends



Upper stratospheric ozone 
recovery ? 

Trend in ozone from multi-instrument time series, Odin SMR and OSIRIS from 2001 (Jones et al., 2009)



Noctilucent Clouds and 
Global dynamics 





Anti-correlation between winter hemisphere 
temperatures and NLC particle size

Karlsson et al. 2007



  



  



Anomalous 
decent from the 

mesosphere 
following 

Stratwarms

Orsolini et al. 2010



  



Upper Troposphere and Cloud studies
Uses only spectra taken

below 9 km- quasi nadir mode



Upper tropospheric humidity
205 hPa (11km)

2001-2007

2004-2007

1991-1997

Ice water pathIce water path

P. Eriksson et al., APCD, 7, 12035–12066, 2007

M. Ekström et al., ACPD, 7, 12617-12655, 2007

above ~12 km



Diurnal variation of UT humidity
combining Odin with other data – comparison to climate 

models



SANOMAT



Current focus

• Using IR-imager in OSIRIS to prepare for MATS

• Quantifying the amount of Aurorally produced NO 
transported to the stratosphere 

• Trends and solar cycle induced changes
  



OSIRIS I.53 um 
imager channel

OH airglow emission 
over  16 years and the 
solar cycle 

 Li et al 2021





  

Conclusions

 Odin is still delivering after 21 years in space
 Flexibility in design has allowed new modes of 

operation leading to exciting results
 Unenvisaged products have been produced
 10xlifetime = 10xScience  - YES by a longchalk

“Leve Odin!” -See next 2 slides



  

Odin’s orbit



  

Odin’s fate ? 

Solar cycle as per last one
Demise April 2031

Solar cycle as per penulitmate one
Demise March 2025
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