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THE BEAM IN 21CM POWER SPECTRA

p— e e

Power in Sidelobes
Mt tah A Bl 1

S

4

< 2
2 Z
= K
-




Data
ke, [h Mpc™]
0.031 0.063 0.094 0.126 Jy HZ
off-zenith
1010
oR EE 10°
— Sensitivity
= zenith
{10°
|
107
10°
50 100 150 200
b [m]

Simulation

k, [h Mpc *]
0.031 0.063 0.094 0.126 Jy Hz
off-zenith

10°
{10°

w
= zenith .
410*
10’
10°

50 100 150 200
b [m]

Thyagarajan et al (2015)




k, [h Mpc™'] 7

K? (Mpc/h)?
0.031 0.063 0.094 0.126 0.031 0.063 0.094 0.126 0.031 0.063 0.094 0.126

10!

Phased Array o
10

Thyagarajan et al (2015)




BEAM PRECISION
LIMITS
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EOR BEAM REQUIREMENTS

accuracy for model subtraction

oreliminary spec 1% at -40dB (pending more modeling)
—> this is likely below the known manutacturing
tolerance, implying a requirement to measure the “as-
built system”

similar requirement on precision (ie as built, beam to

beam variation) to understand limits of redundancy

horizon to horizon response (regardless of FoV)
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Model Variance Flux uncertainty

Analytical vs FEKO Tile Beams
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Analysis by Ben McKinley et al Jacobs et al 2013
see also Sutinjo et al, Rad Sci, 2015







Using ORBCOMM Neben et al Radio Science, 2015, vol 50
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SKA Aperture Array Veritication Program
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hang et al arxiv:1505.05885
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EXTERNAL CALIBRAT O (ECIR
HYDROGEN OBSERvATORIES

Source: VCO synthesizer
(137-2GHz)

Drone: 3DR X8

Antenna: Bicolog bowtie
100-2Ghz
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ORBCOMM NULL CALIBRATION
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Looking from above  Healpixring tlight paths

AUT / ECHO

Polarization locked to cardinal directions




Healpix ring tlight paths

Looking from above

AUT /
ECHO

Polarization locked to cardinal directions*

*does not give equal weight to all pols at all sky locations




EXAMPLE MAP
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MEASUREMENT PRECISION

Sant_EWdipole EWtrans RMS
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Ie/E\{V&transmitter polarization/8 power Nant EWdipole EWtransmitter.f
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Most places much better than 0.1dB (2%) precmon on

<>
each map ““u

Accuracy can be much better then 1dB (25%) but is
subject to systematics
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* Mapping HERA dishes/MWA tlles/[mser
... favorite telescope here] |

e EM simulation and anechoic chamber

SySte m atl C mbd el n 9 mapping of calibration source
rea | t| me ma p p | N g * |dentify systematics “as they happen”
p | ath M Sta bl | |ty Y W RTK?’GPS positioning and attitude, longer

duration flight time, better EM isolation

guest instruments

e Measure reflections in time domain.

full polarization coverage

e Add vertical transmitter dipole?

S Ite COO rd 18 atl on 3 * Goal: routine operation on radio quiet sites
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