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Drift scan
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Aim
Develop an estimator for Drift scan observation

which will increase SNR by combining different
pointing and tracking centres to increase the SNR

-Tracking Tapered Gridded Estimator (TTGE)
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MWA Phase Il compact configuration
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21-cm brightness
temperature
fluctuations

Visibility V(U,v)

Baseline U=di X
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Phase || MWA Observation
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RA - 349-to 70.3¢, 162 different pointing centers, 0.5 interval
along RA

Time duration of 5 hr 24 min, 10 nights (project ID GO031)



Phase || MWA Observation

Central frequency = 154.2 MHz (z = 8.2)
Nc = 768 channels, resolution = 40 kHz (BW = 30.72 MHz)

further divided into 24 coarse bands, containing 32 channels or 1.28 MHz
time resolution 0.5 sec ,_ Hl

Baselines
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Frequency Channel

Data Analysis given in Patwa, Sethi, Dwarkanath 2021, MNRAS



The infamous “coarse band harmonics”
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TGE: MAPS and the Power-Spectrum




Tapered Gridded Estimator (TGE)
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Visibility data > MAPS » Power Spectrum
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Sidelobe suppression
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Results: Validation

25+ Theory Simulation

Av MHz

Chatterjee et al 2024, PASA
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Results: Data for Single PC
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Actual data - periodic ripples the power spectrum
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The coarse band harmonics
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The missing frequency channels
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The missing frequency channels
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The missing frequency channels
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The missing frequency channels

No periodic pattern
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The non-ergodic signal - foregrounds

simulations

(v/vc)

253.2

253.0

252.8

252.6

Co(Av) mK?

252.4

952.21-

Vee(v) x

| = Flagging

No flagging

08

\|15|||

Av MHz

120| L1

|25| 11

|30| 1

P(ky, k) | mK2 Mpc?

1012

1010

10%

109

104

—— Flagging
-=-=-- Noflagging |

k, = 0.015 Mpc—?




ich frequency you

it matters from wh

The foregrounds are NOT ergodic -

sample the foregrounds
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Smooth Component Filtering (SCF)
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The data becomes ergodic after SCF
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The missing frequency
channels
do not affect
the power spectrum

——— hefore

k; = 0.125 Mpc™!

now .




Signal Loss?
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The missing channels have no effects in the power spectrum
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17 mins of data Slngle PC
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Results: Data for Multiple PCs



MWA Observation
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Angular Power Spectrum vs RA
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Angular Power Spectru
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Power Spectrum: Multiple PCs
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Power Spectrum vs RA
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RA Selection
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Incoherent Averaging
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Summary

We have developed a novel estimator tracking TGE for the drift
scan radio observation in presence of channel flagging.

We combined different pointing centres to increase the SNR.
We validated using simulation with real flagging pattern.

We applied in MWA drift scan data set to get an improved
upper limit.
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