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Abstract 

1. Introduction DRAFT
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2. ICON Science Objectives 

2.1 Science Objective 1: The source of strong ionospheric variability 
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2.2 Science Objective 2: How do large-scale atmospheric waves control the 

ionosphere at low latitudes? 
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2.3 Science Objective 3: How do ion-neutral coupling processes respond to 

increases in solar forcing and geomagnetic activity? 
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3. Science Requirements 

3.1 Requirements for Science Objective 1  
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3.2 Requirements for Science Objective 2 
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3.3 Requirements for Science Objective 3 
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3.4 Science Requirements Summary 

Program Level (L1) Science Requirements for ICON 

 

DRAFT



Label Science Requirement Statement day/ 
night

Altitude 

(km)

Vertical  

Res.

Precision 
L1/L2 

SR-1 ICON shall determine altitude profiles of upper 

atmospheric wind vectors on the limb with a horizontal 

range resolution of 500 km great circle. 

Day/ 

Night 

95-280/ 

95-105 and 

220-280 

5-30 km/ 

5 km 

and  

30 km 

16.6 ms-1 / 

  8.7 ms-1 

SR-2 ICON shall provide a measure of the vertical ion drift 
velocity component perpendicular to the magnetic field 
with horizontal range resolution of 250 km great circle. 

Day and 
Night  

In situ 10 ms-1 

(and 
accuracy)/ 

6 ms-1 

SR-3 

ICON shall measure the peak ion density of the 
daytime and nighttime ionospheric F-layer with 
horizontal range resolution of 500 km great circle. Day and 

Night 

@ F-layer peak 
33% / 

10% 

ICON shall measure the altitude of the layer peak with 
horizontal range resolution of 500 km great circle. 

N/A 
±20 km / 

±10 km 

SR-4 ICON shall determine altitude profiles of upper 
atmospheric temperature at a horizontal resolution 
element size of 5°x 5° lat-lon 

Day and 
Night

90-105 5 km 23.4 K / 

12.2K

SR-5 ICON shall measure the altitude profiles of O and N2 
to determine the column ratio of O/N2 in the daytime 
thermosphere with horizontal range resolution of 500 km 
great circle. 

Day 130-200 km column 16.6% / 

  8.7%  

SR-6 

ICON shall assimilate ionospheric measurements for 
determination of conductivity profiles coincident with 
limb measurements with horizontal range resolution of 
500 km great circle. 

Day 
E- and F-Regions of 
ionosphere 

10% 

SR-7 

ICON shall use geophysical models (e.g. HME, TIE-
GCM, SAMI3, AMIE) to support recovery and 
determination of the following parameters: Atmospheric 
Tidal Amplitude and Phases, Coupled Ionosphere-
Thermosphere parameters, and High latitude Potential 
Distribution. 

Day and 
Night 

E- and F-Regions of 
ionosphere 

No 
Specification DRAFT



Section 4. Science Instruments 

4.1 Michelson Interferometer for Global High-resolution Thermospheric Imaging 

(MIGHTI) 
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4.2 ICON Ion Velocity Meter (IVM) 
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4.3 ICON Far-Ultraviolet Imager (FUV) 
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4.4 ICON Extreme-Ultraviolet Spectrometer (EUV) 
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4.5 Instrument Operations 
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4.6 Science Data Products 
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5. Science Payload Design 

5.1 Payload Control, Data, and Power 
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5.2. Payload Mechanical and Thermal 
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5.3 Payload Views and Pointing 
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6. Observatory and Mission Design 

6.1 Observatory Design 
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6.2 Science Mission Design 
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6.3 Mission Operations Design 

6.1 Concept of Operations 

6.2 Launch, Early Ops and Checkout 
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