X

Long Wavelength Array

Commissioning the First
Station of the Long
Wavelength Array

Jayce Dowell (UNM)
On behalf of the LWA Collaboration

Virginia
“Los Alamos ) W Tech

NATIONAL LABORATORY
EST. 1943 The University of New Mexico



Beamforming
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Cygnus A Drift Scan

Tuning 2, Pol. X
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Cygnus A drifts through a
beam at 74 MHz

* 12/2/2011

*19.6 MS/s (~16 MHz
usable bandwidth)

* 175 dipoles
* Minimal RFI excision

* No bandpass cal.
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LWA Software Library

Search

Login | Preferences = Help/Guide = About Trac = Register

| m' Timeline | Roadmap | BrowseSource | View Tickets | Search | Downloads | Builds Status I
Start Page Index History Last Change

LSL Table of Contents
General
General Depedencies
Download
Isi (LWA Software Library) is a collection of python routines for working with LWA data. It consists of routines LSL version 0.4.x
that: LSL version 0.3.x
LSL version 0.2
+ describe the setup (location, stand positions, etc.) of the first LWA station (LWA-1), LSL Extentions
+ read in the three main data formation described in the DP ICD as well as 560 data, Development

o) Thu Oct 6, 9:44 AM @ mcsdr (D

Python module for dealing with

Tuning 1, Pol. X

LWA data - ] "
* Functions for dealing with raw f 'Y |- e
data, basic data analysis, and 3= p—
exporting to standard formats - (

°- 70 72 7 7 7 ,gm' — - - o

® Several example Scripts for hOW 2011-10-04 02:17:17.580824 UTC
to use LSL i

« Extensions to accomplish
specified task, e.g. scheduling .
observations, that build off the
core routines poO+s Bu

PSD [arb. dB]
o

f=77.7732 MHz, t=2748.3891 5, p=-0.95 dB
m m DRX Waterfall Viewer R mcsdr - File Browser
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2 Pulses of Best Profile
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High SNR Pulsars
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Pulsars with LWA-1
courtesy Kevin Stovall
(UTB)
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* Shown ~13:00 (local) on 12/25/2011

* Temporal Res. ~ 0.5 sec

* Freg. Res. ~ 2.4 kHz

* Beam repointed every 4 min

* No Bandpass Cal. or RFI excision
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Solar Activity In a Beam
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Decametric Jovian Emission

Tuning 1 First Frame: 12/22/11 A t: 5.0 sec Af. 2.4kHz
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Decametric Jovian Emission
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For more information: Project Web Site:

: — http://lwa.unm.edu
S. Ellingson, “Sensitivity of Antenna Arrays for

Long-Wavelength Radio Astronomy,”
IEEE, Trans. Ant. & Prop. [LWA Memo 166]

Memo Series:
http://www.phys.unm.edu/~lwa/memos

P. Henning, et al. (2010), “The First Station of the The LWA is on Eacebook
Long Wavelength Array,” Proc. ISKAF2010 Science
Meeting, 2010. [LWA Memo 171]
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Beamformer Detalls

polarization

adjust

v
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Mult.
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polarization
adjust

196 MSPS
X 12 bits
from A/Ds
coarse delay fine delay
xe—r—sl FIFO || FIR
Stand 1
ver—s| FIFO FIR
0-1023 steps 0..15 steps
of 5.102 ns  of 319 ps
coarse delay fine delay
xe—r—s FIFO || FIR
Stand 260
ver—s FIFO FIR

v

Y

2X?2
Matrix
Mult.

|

(3

LWA-1 has 4 of these,
each independently-pointable

Course delay, fine delay, and
the 4 polarization coeffs can
be user-specified if desired
Cable dedispersion
Optimized beamforming

— Sector beams, nulls

Polarization adjustment is

narrowband. Other uses:

— dipole-to-dipole gain
equalization

A

7 ’(T)‘

To DRXs 196 MSPS

, — “turning off” dipoles
Trading polarizations for
additional beams
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x 31 bits
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