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PAPER: Precision Array to Probe the
Epoch of Reionization

i

PAPER is an experiment to detect the statistical fluctuations in the HI signal

of the Epoch of Reionization.

PAPER team: NRAO, University of California, Berkeley, Curtin University,

Australia, University of Pennsylvania

PGB-16: a 16-element array on a 300m diameter circle at the Galford

Meadow site in Green Bank, WV

PWA-128: to be deployed at the Murchison Radio Observatory site,

Western Australia.
Operate over the frequency range of 120-180 MHz

Wide instantaneous processing bandwidth with better than 100 KHz

resolution
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Design Goals

o Sensitivity at mK level is necessary in order to detect the faint EoR
signal

o Mitigate systematic errors
1 Power supply variations
T Temperature variations

1 Effects due to humidity, etc

o Apply sound engineering practices to the design of each component in
the array
1 Linear power supplies and voltage regulation
T Proper RFI shielding

T Well immpedance matching techniques

1 Proper grounding
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PAPER Block Diagram

Single element of the array
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PAPER RF Components

Sleeved Dipole Antenna Pseudo-Differential Amplifier

Receiver Board

i Sleeved dipole antenna with ground screen
1 45° planar wire mesh reflectors

o Pseudo-Differential Amplifier
1 High dynamic range: > 80 dB
1 Moderate Gain:30dB
1 Low noise Temperature: 110K

i Dual Polarization Receiver

T Frequency Band: 130-185 MHz
T Gain: 50 dB

&
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o The gain stability plays an important role in calibration and
sensitivity.
1 Gain instability affects

1 Total power measurement : An accurate flux density
measurement is important in order to model and remove the
foreground sources.

1 Correlated power : Issues with imaging
1 Sensitivity.

A The desired sensitivity for this experiment is ~ 1mk.

A The fluctuations in the ionosphere should dominate the systematic
fluctuations.
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