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Beams / aperture illumination

@ Each element reflects
radiation to focus

Az, y) i¢(.y) @ All paths same length
1B \| @ Add in phase at focus

e —

G(/, m) — / a(X7y)627ri(Xl+ym)1//c
Xy

— a(x,y) = A(x,y)e?*)
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Holography

@ Measure voltage beam

2
pattern
@ Dishes: scan target dish
across cal source
/ @ Dishes: correlate with
reference station pointing at

cal source

’/i @ Aperture arrays: use
simultaneous multi-beaming
@ Fourier transform voltage
X beam: aperture map!

Reference Wiggling
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JVLA ANT 15

@ Extreme precision

@ “Big” distortion on lower right
side

@ Distortion can be removed by
moving panels

@ Moving panels = station
calibration
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Focus offset anidfithde
X:-0.9 mm
y:-0.0 mm
z:1.3mm

Equivalent pointing offset
az: 9.3 arcsec
el :-5.0 arcsec

yIm]

Phase calibration
mean : -105.7 deg

Surface
RMS: 0.29 mm

Reflectivity
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LOFAR holography observing

@ Only calibrates digital beam former gains

@ Two station sets: target & reference

@ Reference: point at source

@ Target: multi-beam at and around source (436 beams)
@ Swap target and reference sets & repeat

@ Select next sub band & repeat

@ LBA: 2 min scans, HBA: 30 sec scans
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LOFAR holography reduction

Calibration Gain fitting
@ Average per reference station
V. = JicEiijTc (and determine oy,)
i @ Weighted avg over reference
Vie = JiuEjdp stations
\7/( = Vng1 ]
- ; £\
Ve = JuEdl, (J,-CE,-,-J/-C) WB — WEa
~ -1 ___ _
Vi = JkEpiJl E;NIy

@ Simple weighted linear
v, = JikJ,? problem
@ Allows determination of
(co)variances of parameters
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The Core! AST(koN
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DEG609HBA

10 Ant. 'DESOSHBA' llumination XX 0.115 GHz
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DEG609HBA

rgb Ant. 'DEGOIHBA” llumination XX 0.147 GHz rgb Ant. 'LSTSQ Model' ilumination XX 0.147 GHz
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DEG609HBA

b Ant, ‘DE6OSHBA' llumination XX 0.173 GHz

rgb Ant. 'LSTSQ Model lluminatian XX 0173 GHz
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DEG609HBA

rob Ant. “DEGOSHBA" illumination XX 0.217 GHz rgb Ant. 'LSTSQ Model illumination XX 0.217 GHz
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DEG609HBA

rob Ant. “DEGOSHBA" ilumination XX 0.231 GHz rgb Ant. 'LSTSQ Model illumination XX 0.231 GHz
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DEG609HBA

rob Ant. “DEGOSHBA" ilumination XX 0,245 GHz

rgb Ant. "LSTSQ Madel illumination XX 0,245 GHz
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