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Ground-Based Calibration Sources

2

d =
2D2

λ

Ground-based sources should ideally be placed in the far field and the 
Fraunhofer distance is far for medium and large apertures.

Brad Johnson - CalSat



3Brad Johnson - CalSat

Johnson, B. R., et al. (2015) J. Astron. Inst., 4, 3&4, 1550007



4Brad Johnson - CalSat

Buchalter
Cosmology

Prize
2014



What is a CubeSat?
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P-POD

3U CubeSat

The Falcon 1 rocket lifting off at Omelek Island on July 14, 2009.
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What is a CubeSat?
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NanoRacks CubeSats
Deployed from ISS

P-POD
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What is a CubeSat?
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NanoRacks CubeSats Deployed from ISS
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Exploded View of CalSat v1.0
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The CalSat Payload
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polarizer, filters, 
thermal bus and

control circuit not shown
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CalSat v2.0

10Brad Johnson - CalSat

(a)
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(c)
(d)

(e)

Bus from Pumpkin, ADCS from Cube Space.



Calibration Sources from TK and VDI
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CalSat Characteristics
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<latexit sha1_base64="EVotik2vU/5zNbzJdBRXhYJNdbI="></latexit>

Characteristic Value
source frequencies [GHz] 24.0, 47.1, 80.0, 140, and 249
source spectral width [MHz] < 1
output millimeter-wave power [mW] 50
polarization linear
cross-polarization level [dB] -60
horn type corrugated
input waveguide on horn rectangular, single-moded
horn gain [dBi] approximately 20
ADACS steering uncertainty [deg] < 1
ADACS roll uncertainty [deg] 0.02 (1σ)
polarization orientation uncertainty [deg] 0.02 (1σ)
estimated payload mass [kg] 2
estimated total CubeSat mass [kg] 8
calculated operating temperature [◦C] 10 (night) to 30 (day)
orbit altitude [km] 500
orbital period [hours] 1.6
orbits per day 14.2



Mission Organization
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CalSat: Polar Low Earth Orbit
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With polar orbit, CalSat is observable from all ground-based observatories.
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CalSat: Observability
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Beam Coupling
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CalSat Power and Atmospheric Loading
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