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1. Extended Abstract 

The Canadian Hydrogen Intensity Mapping Experiment (CHIME, [1]) is currently being commissioned at the Dominion
Radio  Astrophysical  Observatory (DRAO) in  Penticton,  Canada.   It  is  an  array of  four  20x100 m adjacent  cylindrical
reflectors oriented north-south, each equipped with 256 dual-polarization feeds. The cylinders are stationary with no moving
parts, and form a transit interferometer that surveys the northern half of the sky every day as the earth rotates.  CHIME will
map the large scale distribution of neutral hydrogen gas in the universe by directly detecting its redshifted 21 cm radiation.
By measuring the scale of the Baryon Acoustic Oscillations (BAO) across the redshift range z=0.8-2.5 in both the angular and
line-of-sight  directions,  CHIME  will  study  the  epoch  when  Dark  Energy  generated  the  transition  from  decelerated  to
accelerated expansion of the universe.

Since mapping the universe with the 21 cm line involves measuring a faint cosmic signal that needs to be separated from
foreground contamination that is many orders of magnitude brighter, wide-field radio interferometers like CHIME, capable of
rapidly probing large volumes, are required. We use the m-mode formalism ([2], [3]), a technique for the analysis of transit
telescopes in the spherical  harmonic domain that  is  well-suited for  wide-field radio interferometers  and that  when used
together  with the  Karhunen-Loeve transform provides  a  highly efficient  method to separate the  21 cm signal  from the
contaminating foregrounds based on their statistics.

Our ability to reconstruct the 21 cm power spectrum in the presence of foregrounds requires detailed knowledge of the
instrument, including the complex receiver gains and the primary beams. From end-to-end simulations of a CHIME-like
instrument ([3]) all telescope primary beams must be known to 0.1% and the receiver gains must be known to 1% within each
minute in order not to bias the derived power spectrum by more that its statistical uncertainty. In order to address these
stringent requirements and understand the CHIME instrument, we have developed a number of calibration techniques that are
currently being tested on the CHIME pathfinder, a prototype of CHIME consisting of two 20x37 m cylindrical reflectors with
a  total  of  128  dual-polarization  feeds  that  is  currently operating at  DRAO [4].  Our  calibration  procedures  include  the
observation of bright point sources and pulsars to measure the primary beam, thermal characterization of the analog receiver
chain as well as the injection of  broadband injection signals across the array to measure and correct for the complex gain
fluctuations, and the use of redundant baseline information to calculate the complex gains and true-sky visibilities. In this
talk, I will give an overview of CHIME and the calibration requirements, and report the status of the different calibration
strategies.
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