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EPIC Mission Concept Study Tasks

• sensitivity analysis

• optimize l-space coverage of interferometer arrays

• data analysis

- analysis pipeline, simulations

- mosaicking over full sky

• foreground removal - Fourier vs map space

• beam combiner study - optical vs guided wave

• phase shifter study - review available technology

• power/mass/costs
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Alternate Receiver Technology:
HEMT Amplifiers

• Interferometry or Imaging

• < 120 GHz 

• Cryocooler power

HEMT correlation polarimeter (T. Gaier, JPL)
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Density vs scale factor

(TFCR)
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Summary

• We know what to look for
• Unique signal from ~ 10-38 s
• Several ways to measure it (3 studies)
• No technical breakthroughs req’d -TFCR plan
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Appendix
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EPIC sensitivity (2)

•1024 horns
•16 arrays of 64 horns
•30,60,90,150,250 GHz
•1 year observation
•T/S = 0.01
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Waveguide Beam Combiner
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Butler Combiner Math
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total power single-horn correlation

Polarization
interference:
2N(2N-1)/2
cross-terms

Temperature interference: 
2N(2N-1)/2 cross-terms

Many redundant baselines
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Sensitivity Comparison
Assume:  BLIP-limited detectors, low n limit, N modes, ΔT [Ks1/2] ~ (optical loading)1/2,

Total Power:
 ΔT1-ant  ΔTN-ant= ΔT1-ant/N1/2

Interferometer:

Correlation Polarimeter:

 ΔT1-vis= ΔT1-antN/N1/2  ΔTN-vis= ΔT1-vis/(N(N-1))1/2

            ~ ΔT1-ant/N1/2

 ΔT1-cp= ΔT1-antN/N1/2  ΔTN-cp= ΔT1-cp/N

 = ΔT1-ant/N1/2
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Systematic Effects
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