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Simulation Parameters

Table: Parameters of simulated cylinder telescope

Paramters

Number of cylinders
Cylinder width [m]
Feeds per cylinder
Feed spacing [m]
Tsys [K]

Bandwidth [MHZz]
Channel width [MHZz]
Number of Channels
Telescope latitude

Value N
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A schematic of a 3 cylinder telescope



Flow of the Simulation

Beam model

Input sky maps

Map-making

SVD projection for data compression
Foreground removal

Power spectrum estimation



Beam Model

X feed A:' () Y feed A; (1)

X beam pattern, f = 700.0 MHz, w = 15.0 m

Y beam pattern, f = 700.0 MHz, w = 15.0 m

-0.871985 0.998123 -0.994919

Response to Stokes I:

Ry = (A% A% + AV AY) Py,

0.613055




Simulated sky maps

1.66709 142.381 -0.00069051 0.000717057

(a) Simulated synchrotron emission. (b) Simulated 21 cm temperature perturbations.

-1.31705 100 1.28283 331.307

(c) Simulated point source. (d) Simulated full sky brightness temperature.



Map-Making




SVD mode

SVD Data Compression

SVD: Singular Value Decomposition

SVD spectrum - log,,(X/%,,...) s
T T T T T T T -
700} =27
-5.4
600 | -
: 81
500 F T
L 1-10.8
e B 135
300§ 1-16.2
o -18.9
-21.6
100

-24.3

0 100 200 300 400 500 GOOJ 700

Visibility Space




Foreground Removal

Signal/Foreground Ratio - log10(S/F) Signal/Noise Ratio - log10(S/N)
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Karhunen-Loeeve (K-L) transform

Signal covariance § — A
Noise covariance N — I

-0.000209135 0.000222876



Where the quadratic estimator ¢, = NTEG?}
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Power Spectrum Estimation

P(k) — Zpapa(k)
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The m-mode formalism

Measurement equation: Shaw et al. 2014, ApJ
2 A~ ~ ~
Vis(6) = [ By (8 )T R) + s (0
where the beam transfer function is

- 1 - % (o TIN-U; j
Bij (R §) = —Ai(h: ) A] (s )™M ().
)

Fourier transform the system
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Spherical harmonic expand the sky temperature and the beam transfer function
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Array Configuration and Synthesized Beam
31 + 32 + 33 feeds

North-South Antenna Position (m)
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North-South Antenna Position (m)
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oreground Removal
---- Method 2: SVD

1.66709 142.381

-0.00069051 0.000717057

- mode 1

11.9959 691.501 -26.3973 15.4651



SVD Foreground Removal Process

- mode 2

- mode 3




SVD Foreground Removal Process

- mode 4

-0.0258036 0.0414887 -0.00081189 0.000873515

- mode 5

-0.000113869 0.00011468

-0.000755994 0.000847125
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