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Waveguide Beam Combiner
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Butler Combiner Math

! 

E
"1

+E
||1

! 

E
"2

+E
||2

! 

E
"N

+E
||N

.

.

.

! 

(E"1 + E||1 + ...E"N + E||N )

N

2

! 

=
(E"1

2
+ ...E"N

2
) + (E"1E"2 + ...E||1E||N ) + (E"1E||1 + ...E"N E||N ) + (E"1E||2 + ...E"1E||N )

N
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



November  7, 2006 NRC Beyond Einstein Program:
EPIC

31

EPIC Publications

Timbie, P. T., Tucker, G. S., Ade, P. A. R., Ali, S., Bierman, E., Bunn, E. F., Calderon, C., Gault, A. C., Hyland, P. O.,
Keating, B. G., Kim, J., Korotkov, A., Malu, S. S., Mauskopf, P., Murphy, J. A., O’Sullivan, C., Piccirillo, L,
and Wandelt, B., D. “The Einstein Polarization Interferometer for Cosmology (EPIC) and the Millimeter-wave
Bolometric Interferometer (MBI),”  to be published in New Astr. Rev. (2007)

Korotkov, A. L., Kim, J., Tucker, G. S., Gault, A., Hyland, P., Malu, S., Timbie, P. T., Bunn, E. F., Keating, B.,
Murphy, A., O'Sullivan, C., Ade, P. A. R., Calderon, C.,  and Piccirillo, L. “The Millimeter-wave Bolometric
Interferometer,” SPIE 6269, (2006).

Bunn, E. F. “Systematic Effects in CMB Interferometry,” submitted to Phys. Rev. D. (2006).

Bunn, E. F. and White, M. “Mosaicking in Full-Sky Interferometry,” submitted to Ap. J. (2006).




