
This document describes in greater detail the geometric data included in the backplanes, or associated structure, of the UVIS image cube. See the figures for further information about what geometric information each structure name represents.

Plane # 
Structure Name




Geometer Source
1

Pixel_Center_RA




data.ra_full(0,*)

2

Pixel_Lower_Left_RA



data.ra_full(1,*)

3

Pixel_Upper_Left_RA



data.ra_full(2.*)

4

Pixel_Upper_Right_RA



data.ra_full(3,*)

5

Pixel_Lower_Right_RA



data.ra_full(4,*)


These are the Right Ascension coordinates of the pointing vector for the center and corners of each pixel.

6

Pixel_Center_Declination



data.dec_full(0,*)

7

Pixel_Lower_Left_Declination


data.dec_full(1,*)

8

Pixel_Upper_Left_Declination


data.dec_full(2.*)

9

Pixel_Upper_Right_Declination


data.dec_full(3,*)

10

Pixel_Lower_Right_Declination


data.dec_full(4,*)


Similarly, this is the Declination coordinate of the center and corners of each pixel

11

Pixel_Center_Latitude



data.lat_full(0,*)

12

Pixel_Lower_Left_Latitude



data.lat_full(1,*)

13

Pixel_Upper_Left_Latitude



data.lat_full(2.*)

14

Pixel_Upper_Right_Latitude



data.lat_full(3,*)

15

Pixel_Lower_Right_Latitude



data.lat_full(4,*)


These values are the latitude at which the pointing vector from the center and corners of a pixel intersect the target body. If the pointing vector does not intersect the solid surface of the target body (or Saturn’s reference surface) the value is set to –1000.

16

Pixel_Center_Longitude



data.lon_full(0,*)

17

Pixel_Lower_Left_Longitude



data.lon_full(1,*)

18

Pixel_Upper_Left_Longitude



data.lon_full(2.*)

19

Pixel_Upper_Right_Longitude


data.lon_full(3,*)

20

Pixel_Lower_Right_Longitude


data.lon_full(4,*)


Similarly to the latitude planes listed above, these hold the longitude of the intersection of the pointing vector  and the target surface. Again, non-intersecting pixels are defined as –1000.

21

Pixel_Center_Incidence_Angle


data.incidence


The angle between the vector formed by the sun and the point of intersection of the spacecraft pointing vector, and the surface normal vector. If the spacecraft pointing vector does not intersect the target body, the ‘point of intersection’ is taken to be the tangent point.

22

Pixel_Center_Emission_Angle


data.emission


The angle between the surface normal vector and the spacecraft pointing vector.

23

Pixel_Center_Phase_Angle



data.phase


The phase angle based on the emission and incidence angles calculated above.

24 

Pixel_Center_Rayheight



data.rayheight


This is the distance between the tangent point of the pointing vector and the surface of the target. Negative values indicate that the pointing vector intersects the target body. Also called the impact parameter.

25

Pixel_Center_Occultation_Latitude


data.latocc


If the line of sight vector does not intersect the target body, this is the latitude of where the normal vector from the tangent point would intersect the body’s surface. If the vector intersects the body, it is simply the latitude at which the intersection occurs. 

26 

Pixel_Center_Occultation_Longitude


data.lonocc


As above, but for longitude.

27 

Pixel_Center_Line_of_Sight_Distance

data.losdist


This is the distance between the spacecraft and the target body, measured along the pointing vector. If the vector does not intersect the planet, it is the distance to the tangent point. 

28

Sub_Spacecraft_Longitude



data.subsclon


This is the longitude at which a vector between the spacecraft and the center of mass of the target body intersects the target body surface.

29 

Sub_Spacecraft_Latitude



data.subsclat


As above but for the latitude.

30 

Sub_Solar_Longitude




data.subsolarlon


Similar to the above planes but for the vector between the target body center of mass and the Sun.

31

Sub_Solar_Latitude




data.subsolarlat


As above but for latitude.

32

Spacecraft_Altitude




data.alt


The distance between the spacecraft and the center-of-mass of the target body.

33 

Target_Right_Ascension



data.ratarg


The right ascension coordinate of the target body’s center-of-mass relative to the spacecraft.

34 

Target_Declination




data.dectarg


The declination coordinate of the target body center-of-mass relative to the spacecraft. 

35

Target_Phase_Angle




data.phasetarg

36

Target_Incidence_Angle



data.incidencetarg

37

Target_Emission_Angle



data.emissiontar


These angle values are calculated based on the spacecraft and target body with no regard to the pointing of the instrument.

38

Spacecraft_Location, X



data.scloc(0)


The ‘X’ coordinate of the spacecraft relative to the center of the target body, in km.

39

Spacecraft_Location, Y



data.scloc(1)


The ‘Y’ coordinate of the spacecraft relative to the center of the target body, in km.

40

Spacecraft_Location, Z



data.scloc(2)


The ‘Z’ coordinate of the spacecraft relative to the center of the target body, in km.

41

Spacecraft_Velocity, X



data.scvel(0)


The spacecraft velocity in the ‘X’ in km/s.

42

Spacecraft_Velocity, Y



data.scvel(1)



The spacecraft velocity in the ‘Y’ in km/s.

43

Spacecraft_Velocity, Z



data.scvel(2)


The spacecraft velocity in the ‘Z’ in km/s.

44

ET






data.et


Elapsed mission time in seconds.


45

Center_Ring_Plane_Radii



data.rrad_full(0)

46

Lower_Left_Ring_Plane_Radii


data.rrad_full(1)

47

Upper_Left_Plane_Radii



data.rrad_full(2)

48

Upper_Right_Plane_Radii



data.rrad_full(3)

49

Lower_Right_Plane_Radii



data.rrad_full(4)


I’m not completely sure what these values are. Ask Josh Colwell if you are doing any research related to the Rings.

The Following backplane is only written when the image cube is output as an IDL save file, in which case it is a string vector equal in length to the number of readouts. 

50

UTC






time


A string giving the date and time of a readout.

51 

Kernels





kernels


A list of all SPICE kernels loaded in IDL memory during cube creation. 
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