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Novedad 1 :           ESA + NASA   →    ESA + ROSCOSMOS  
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    “Nadir & Occultation for Mars Discovery” 

OBJECTIVES: 

1. Detect a broad suite of Trace Gases & Isotopes

2. Map their Spatial & Temporal Variability 

3. Localization of Sources
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Novedad 2 :      Atmospheric CH4  confirmed by SAM/Curiosity      
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Novedad 2 :      Atmospheric CH4  confirmed by SAM/Curiosity      

   

Webster et al., Science, 2014
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Simulations of CH4
plume dispersion 
with Mars GEM

F. Daerden
IASB



  

  M. A. Lopez-Valverde              V CEPSS             ESAC,  Madrid                8-10   Junio   2017 

NOMAD / TGO :   Expanding its science possibilitiesNOMAD / TGO :   Expanding its science possibilitiesNOMAD / TGO :   Expanding its science possibilitiesNOMAD / TGO :   Expanding its science possibilitiesNOMAD / TGO :   Expanding its science possibilitiesNOMAD / TGO :   Expanding its science possibilities

OPEN QUESTIONS : 

  ⇨ Will NOMAD detect these vertical variations ?

 ⇨ Could the CH4 peak abudance be much larger at 2 km above SAM/Curiosity? 

 ⇨ Are efficient destruction agents at high altitude instead of at the surface? 
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STATUS   OF   NOMAD / TGO 
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STATUS   OF   NOMAD / TGO 

ORBIT INSERTION 
INITIAL MARS CAPTURE ORBITS



  

  M. A. Lopez-Valverde              V CEPSS             ESAC,  Madrid                8-10   Junio   2017 

NOMAD / TGO :   Expanding its science possibilitiesNOMAD / TGO :   Expanding its science possibilitiesNOMAD / TGO :   Expanding its science possibilitiesNOMAD / TGO :   Expanding its science possibilitiesNOMAD / TGO :   Expanding its science possibilitiesNOMAD / TGO :   Expanding its science possibilities

STATUS   OF   NOMAD / TGO 

ORBIT INSERTION 
INITIAL MARS CAPTURE ORBITS

AEROBRAKING  PHASE    FROM   MARCH 2017
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Los tr
es canales de N

OMAD (y
 ACS) 

    
 están en buen estado de salud
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  The Mars Upper Atmosphere
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  The Mars Upper Atmosphere

Lack of Data 

Energy Balance
  

Photochemical escape 

Day-Night Changes   

Wave Coupling with lower atmosphere

Homopause altitude                        

Mesopause variability 

H2O ice at high altitudes    

Atmospheric modelling challenges
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  The Mars Upper Atmosphere

TGO Nominal observations
Solar occultation

3.1.1 IR channels  (NOMAD + ACS)                        densities, temperatures, NLTE
3.1.2 UVIS channel  (UVIS)                                     ozone, aerosols

Nadir mapping
3.2.1 Infrared mapping with LNO and TIRVIM         upper mesosphere temps daytime
3.2.2 Ultraviolet mapping with UVIS                         NO nightglow 
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TGO Nominal observations
Solar occultation
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Nadir mapping
3.2.1 Infrared mapping with LNO and TIRVIM         upper mesosphere temps daytime
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Additional capabilities
TGO Aerobraking Phase                                                  total density, waves
Limb emissions off-the-terminator                                    Day & Night coverage

4.2.1 Nightglow
Mars aurora

        O2 IR atmospheric band 1.27 um   &   other  O2 bands in the UV and visible
NO UV & near-IR nighttime emission     
Atomic oxygen green line emission
OH Meinel bands

4.2.2 Dayglow and fluorescent emissions
UV dayglow    (O, CO, N2, CO2+, temps from emission profiles)
IR NLTE emissions by CO and CO2 (atmospheric variability)
High altitude plumes in the visible & H2O ice clouds in the near-IR 
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 Dayside & Nightside coverage !! 
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 CONCLUSIONES 

NOMAD & TGO  están en buen estado, continuando la fase de aerofrenado.

Continuamos preparando herramientas (retrieval methods) y modelos 

Abril 2018 (?) :  Fin aerofrenado 
 Observaciones Regulares desde la órbita final

 Explotación Científica 

    Esperamos que con campañas específicas en el limbo

FASE EXCITANTE QUE REQUIERE UN MÍNIMO DE FINANCIACIÓN 
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Gracias por la atención 
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