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Measured spectrum Receiver noise
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Sky signal = TS (0, ¢,t,v) = T7 (6, ¢,t,v) + TH (v)




J.D. Bowman (ASU) & A.
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Table 1. EDGES Specifications

Antenna configuration

Antenna beam (FWHM)
Instantaneous band
Polarization

Digitizer sample rate
FFT samples

FE'T spectral resolution
Window function

Window function efficiency
Window function resolution

Operational dynamic range

Rrogers (IVII'T)

”"Fourpoint” dipole

(Suh et al. 2003)
~ 80°

90 to 205 MHz
Single

420 Ms/s

32,768

12.817 kHz
Blackman—Harris
0.5

26 kHz

> 10°




Landecker & Wielebinski (1970)
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FIG. 4: Foreground (top panel) and residuals (bottom panel)
left over after fitting & N-th order polynomial in logrr to the
foreground.

Pritchard & Loeb (2010)
Harker et al. (2012)
Liu et al. (2013)
Vedantham et al. (2013)
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EDGES lower limit on the duration of reionization

Z
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reionization durations
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LARGE-APERTURE EXPERIMENT
TO DETECT THE DARK AGES
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* adds deviations from a spectral
power-law to every sky pixel:
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« spectral model from GALPROP;




Simulations of the LEDA approach: dipole gain pattern
models

e\ .

Ideal dipole over a ground plane:

A%(6, ¢, v) = 2sin(2mh cos 0) (1 — (sin @ sin qb)zI(

.\l

LWA dipole :

AMA(9, p,v) =/ (PE(,V) cos p)? + (pH(6,V) s

al(v) _
pi(g, V) = [1 - (T[i/z) ‘ (COS H)ﬁl(v) + )/i(v) ‘_
@) = (') '), ¥ ), 8' W)

2 — in( Y
at(v) = nz:;)a (1/0)




= spectrally smooth
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ideal dipole over

isotropic dipole ground plane
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Polynomial order

LWA dipole

Residual spectrum rms (mkK)
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such level of calibration errors does not
disrupt frequency smoothness

Cad
~
£

=
0
E
A
E
S
A
=
0
@

a
[
T
5
o
=
n
3]
o

Polynomial order



67.2

67.1
— 67.0
T
=' 66.9
=

66.8

66.7

Mix everything in a MCMC... 66.6
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A HI NU_HI courtesy J. Zwart




LEDA current status:

« 32 input CPU-GPU correlator deployed and successfully tested at the LWA site

F-Engine X-Engine

Kocz et al., JAI submitted



100

70

Fraquency [MHz)

65
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LEDA current status:

» Oct 2013: successful deployment of a CPU-GPU 512 element at OVRO (Owens
Valley);
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PROBING THE DARK AGES AT Z~20: THE SCI-HI 21 CM ALL-SKY SPEF~ r;
y
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ABSTRACT = ol oo L] -
We present first results from the SCI-HI experiment, whi -sky-averaged g i S
21 cm brightness temperature in the redshift range 14.8<z<. consists of a single g
broadband sub-wavelength size antenna and a sampling systc .¢ data processing and -
recording. Preliminary observations were completed in June 2 a2 Guadalupe, a Mexican < 05 L i
biosphere reserve located in the Pacific Ocean. The data was cleane.  excise channels contaminated E
by radio frequency interference (RFI), and the system response was calibrated by comparing the ©
measured brightness temperature to the Global Sky Model of the Galaxy. We present our results,
discuss the cosmological implications, and describe plans for future work. 1 | | L | |
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Several ongoing experiments are expected Frequency (M)
to measure the Signal! Fi1c. 5. Combined residuals from 4.4 hours of integration time.

iy The prediction of three reionization models are also plotted, differ-
ing in their star formation efficiency and X-ray heating. The mean
brightness temperature is subtracted from each of the theoretical
models.



