Cold Sky Calibration
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Definition

* Cold Sky Calibration: The observatory rotates
180 deg around its pitch axis from the normal
Earth-viewing mode to a “sky” viewing mode

@15min to pitch

180° ®1min stare at cold sky @ 15min to pitch -180°

to return to nominal




Objectives (Aquarius Radiometer)

* Primary
— Absolute calibration

e “Cold Sky” is a know cold reference temperature
* A well known scene for cross calibration among beams

— Check Radiometer Stability:
* “Cold Sky” is constant
* Upward look presents a minimum of geophysical variables

 Secondary
— Verify linearization of radiometer electronics
* Cold sky adds an additional test point at the cold end
— Absolute calibration of the noise diode
* Cold sky is know more accurately (0.5K) than pre-launch reference sources

— Information about the antenna
e Characterization of the antenna back lobes
* Verify emissivity model for the reflector (monitor as temperature changes)
* Compare antenna beams (use rotation history to identify differences)



GALACTIC BACKGROUND

Requirements

* Operational
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— Maintain thermal equilibrium |
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* Rotate as fast as possible (0.3 deg/sec)
— Maximum rotation = 180 deg
— Rotate away from direction of motion

e Science

— Stable, well known scene above (away from sources)
— Uniform well characterized scene below (ocean)

— Avoid Moon and Sun as much as possible



Example
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Orbit: Green indicates inverted Antenna temperature at vertical
position; Red circles denote start/stop polarization for the three beams. The

of rotation rotation begins at positive Latitude.



Approach: Step 1

Identify locations on the surface with a constant
predictable background
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Approach
Step 2

For each region
identified in Step 1,
determine when
the sky above is
suitable* for all
beams

* Less than or equal to 0.1 K pk-pk
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Summary
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Broken orbit dueto land contamination because of islands

AO > 10°
59 < A® <10°
2.5° < A® <5°
A® < 2.5°




BRIGHTNESS TEMPERATURE, K

Issues

BRIGHTNESS TEMPERATURE, K

ANTENNA TEMPERATURE AT V POL. ANTENNA TEMPERATURE AT V POL.
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CSC Maneuver

Maneuver basics:

e Normal maneuver = 0,3 deg/sec View from Night sid
towards Sun

=>10 minutes to acquire Cold Sky

=>1 minute zenith looking

11 min

=>10 minutes to acquire normal pitch +180°
mission attitude

 Slow maneuver = 0,2 deg/sec (with
the failure of one reaction wheel) adds

10 minutes to the total maneuver 11 min
pitch -180°

eTo be implemented through stored @;t;;%r;(i;swe

commands, because of constraints on
the maneuver target area



Maneuver
considerations

* (CSC is required once a month
— This requirement i1s compliant with Aquiarius requirement

— MWR accepts Aquarius requirements on coordinates to perform
the CSC maneuver to avoid natural radio sources at L-band

— But if Aquarius does not need a CSC maneuver, MWR will
continue requiring to perform the CSC and will study a
particular zone to perform

* Thermal stability 1s assumed during the hole maneuver
— Regarding the TVT held in Cordoba prior to integration to S/P
— According to a good relation between model and PFM tested



CSC Assumptions

e During SAC-D pitch maneuver MWR antenna beams will view cold-space
— Looking far from the Milky Way
— Cosmic brightness temp Tb =2.73 K
— Isotropic and homogeneous

e Does not assess antenna pattern affects on calibration
e Future work:

— Study the natural radio sources at K-band and Ka-band for a better
approach



CSC Objectives

Objectives

 To obtain absolute radiometric calibration
— Validation of radiometric transfer function
— Allows radiometric inter-calib between 24 MWR beams

* Verify the front-end electronics drifts with time and non-linearities
* Secondary lobes incidence on MWR counts

* Help in computation of the Sun incidence on MWR feed horns by
comparison with the nominal Mission mode scenario



