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* New technology with a lot of room for
improvements (e.g. Tgys)



Why not PAF?

The University of Manchester



Why not PAF?

rsity of Manchester

» Bit difficult



What we work with

rsity of Manchester

* Pre-channelised data: 336 Header
“1MHZz’ channels Group D= Beam 10| #Channels =7

* 2 polarisations, complex W—
sampled 16-bit data

« Beamforming done using Sample Block 2
48 FPGAs

* Currently using 17(~50%) sample Block 3
beams

MDIE2, BDIE, CODIF

« 7 channels, 128 time samples
per paCket Sample Block 128




What we work with

The University of Manchester

* Pre-channelised data: 336 —
‘1 MHZ, Channels Group ID = Beam ID | #Channels=7
» 2 polarisations, complex ———

sampled 16-bit data

Channel 1 Sample

« Beamforming done using

Channel 2 Sample

48 FPGAS  Channel 3 Sample [
* Currently using 17(~50%) Chianel 3 Sopls |3
beams Channel 5 Sample

Channel 6 Sample

¥D—I—E2, RD-I—E, COD I F Channel 7 Sample

« 7 channels, 128 time samples
per packet

Sample Block 128




What we work with

The University of Manchester

Pre-channelised data: 336
“1MHZ’ channels

2 polarisations, complex
sampled 16-bit data
Beamforming done using
48 FPGAs

Currently using 17(~50%)
beams
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MANCHESTER How we (aim to) search for
The University of Manchester F R BS

CPU GPU I only

 Most of the work done on the GPUs
 Limit the amount of communication between CPU

and GPU
* Eventually a real-time processing system




Main challenges

rsity of Manchester

 Data comes at high rates (~25Gbps per
beam) — challenging to capture and process
in real time

 Work done on GPUs: takes time to launch and
copy the data — need to combine the processing
In larger batches

* The output data rate is still large — need a lot of
RAM and disk space

* Need to coordinate processing between multiple
beams
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Milestones achieved
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First results

The University of Manchester

,‘w - -
400 5 e
350 | { =
'}
300 - ) i -
_: 1 L ¢ . x . =
O 250 “k

200 ; ; : b et
. A 3 p \ .
i, 3 3 ; %.. :
100 [ : v o
50 = -
3500 4000 4500 5000 5500 6000 6500 7000 7500 8000 8500

Time sample



First results

The University of Manchester

'square_17' pitch = 0.25 deg

elevation (deg)

| | | | | | |
-0.6 -04 -0.2 0.0 0.2 0.4 0.6
cross-elevation (deq)



First results

'square_17' pitch = 0.25 deg

0.6 oo ___________ ___________ T ___________ e .
b -

0.2F ooz Yoig o Yos g ol

0.0 ........... \( H— -

elevation (deg)

_02 L. ..... . req: 1 :z 14,18 3,520

_0_4__,_§ ___________

—0.6—---5 ___________ ___________ ___________ ___________

l l
-0.2 0.0
cross-elevation (deq)

! !
-0.6 -0.4



First results

elevation (deg)

0.6

0.4

0.2

0.0

-0.2

-0.4

-0.6

'square_17' pitch = 0.

| | |
-0.2 0.0 0.2
cross-elevation (deq)

| |
-0.6 -0.4



s First results

| | |
-0.2 0.0 0.2
cross-elevation (deq)

0.4 Q.6
Pulse Phase




New localisation possibilities
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Building on the work done by Obrocka et al., 2015

Will provide better
localisation at the cost of
the survey speed
Currently trying to find
the ‘sweet spot’
Experimental data will be
added to the model for
the first time
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New localisation possibilities
Building on the work done by Obrocka et al., 2015

* Will provide better
localisation at the cost of
the survey speed

* Currently trying to find
the ‘sweet spot’

« Experimental data will be
added to the model for
the first time

“Localisation down to 1’ with PAF is no brainer
and we should try something harder ”



Future plans

* Use the remaining time on actual science

* Apply the knowledge from Parkes to Effelsberg
deployment

* Apply the knowledge from Parkes and Effelsberg
to Jodrell Bank deployment
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The University of Manchester

Thank you!



