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Square Kilometre Array Phase 1

▶ will be built in two phases: SKA1 should be completed by 2025

▶ dishes in South Africa, called SKA1-MID
▶ dipoles in Australia, called SKA1-LOW
▶ largest distance between antenna elements: ∼ 60− 150 km
▶ effective collecting area ∼ km2 = 106 m2 ∼ 5− 10 times more collecting area

than any existing telescope!
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SKA: sites

▶ Very low population density

▶ Large amount of empty space

▶ Western Australia, Karoo desert (South Africa)
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SKA timeline
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Countries participating in the SKA
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SKA1 compared to other telescopes
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SKA1 compared to other telescopes
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The GMRT

▶ Giant Metrewave Radio Telescope

▶ 30 antennas, 45 m diameter each. works in frequency range ≈ 150− 1400 MHz

▶ situated at Narayangaon, about 80 km from Pune.

▶ Currently being upgraded to uGMRT, one of the SKA pathfinders
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GMRT → uGMRT

Courtesy: Ruta Kale
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Advantages of the uGMRT

▶ Spectral lines: broadband coverage will give significant increase in the redshift
space for HI lines & access to other lines

▶ Continuum imaging: sensitivity will improve by factor of ∼ 3

▶ Pulsar observations: sensitivity will improve by factor of ∼ 3

▶ Only SKA Phase 1 will do better than uGMRT at metre wavelengths
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SKA: Indian involvement

▶ India has been associated with the SKA from the beginning
▶ India formally joined the SKA on Oct 5, 2015
▶ The activities within India are coordinated by the SKA-India Consortium
▶ ∼ 20 organisations are members of the Consortium
▶ Science activities coordinated by eight SKA-India Science Working Groups
▶ India involved in all the key science projects in the SKA 9



Science with the SKA
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HI intensity mapping

Based on ideas presented in Bharadwaj & Sethi (2001)
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Cosmology with HI intensity mapping

Maartens et al (2015)
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Cosmology with HI intensity mapping

k ∼ 0.01 h Mpc−1

Maartens et al (2015)
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HI absorbers and galaxy evolution

Blyth et al (2015)
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21 cm signal from EoR
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EoR 21 cm power spectra
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21 cm signal from the cosmic dawn
Ghara, TRC & Datta (2014)
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z ∼ 15 (ν ∼ 90 MHz), xHII ∼ 10−3

z ∼ 12 (ν ∼ 110 MHz), xHII ∼ 0.02

z ∼ 8 (ν ∼ 160 MHz), xHII ∼ 0.56
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Image of the 21cm pattern
Galaxy + power-law X-ray source (M⋆ ∼ 107M⊙, fesc ∼ 0.1, tage ∼ 107 yr)
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Survey planning
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Shallow Deep

Ghara, TRC, Datta & Choudhuri (2016), Ghara & TRC (in prep) 18



Summary: Square Kilometre Array
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