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LK Radiometer Equation




B0O329+54

322MHZ/ 10M bz 150K

423MHz/10MHz 150K

611MHz/EMHz/ 150K

Bd23MRAz/ 2. 4MHz/ 150K

1 1.25 1.5 1.75

Effective aperture m2




Mini Pulsar Radio Telescope
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System Temperature - Ty

oo = T
P,  Ta 7290
Tex = T+ 1

| osses

Recelver noise
power with Antenna..
1. Connected: R

2. Feed O/C: B- P Toe
3. Feed matched; P P, Tey

TSYS = TRX +TSKY +T

Antenna




Detected Video

Noise = AT ~T.../\Bt~3° K T

sys

X

B=2.4MHz,t=1ms, and, {ys*+ Tg,)/4T =50




Folding Algorithm

*

*

Pulse adds linearly

Noise adds as square root

SNR improves as(Folds =F)

SNR=+ (FPAf /N) X Tp/Tsys
Optimum binsN = Period/Pwidth

B0329: Tp ~ 0.03°K/m#/pol

I




Matched Filter - optimises
SNR

OPTIMISED
FOLDED
DATA

For BO0329
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Finding and Validating

Strong signat Presto Plot

Weak signat exploit pulsar characteristics
Correct period —-TEMPO + GPS/Rubidium,DO
Check pulse width — Matched filter peak

Two-period fold correlation.

Two-section fold correlation

Multi-band correlation.

Period search peak — profile, offset and pulse \width
P-dot search peak — profile, offset and pulse width
Dispersion search peak — amplitude and pulse width

1.
2.
3.
4.
S.
6.
7.
8.
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Andrea Dell’lmmagine - Italy
422MHz + 2.4MHz RTL+ 3Hrs
2x2x2m 3D corner reflector antenna

Automatic Daily
Observatory
2.5nt Aperture

SNR =11.5

PSR 0329+54 Tint=2.5h @ 422MHz
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611MHz + 6MHz (3x2.4MHz) + 2Hrs
Twin 2.5m Yagis

Minimal Afferdable System
1.5 aperture

B0329+54 Pulsar
period: 714.4816893ms

SNR =4.5
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B0329 Tests 1,2.
Period/Pulse Width Check




Test 3. 2-Period Fold
- 2 sections overlaid




Test 4. Half File Correlation




Test 4. cont’d. Falling Raster

i
I RANE




Test 5. Sub-Band Correlation




Test 6. Period Search

Properties
P-pP P-pP

[ ] 1]

t t+pP t+2pP

New Width: pil.

oT/W = 0,1.2,3 New Peak: —pT/2

Example; T=7000s
p =-1ppm, P=700ms
Peak shift = +3.5ms

Half height, p=2W/T




Test 6 cont’d. Period Search

p=0,-1,-2,-3ppm




Test 7. p-dot (5P/P) Search

Properties
P P-pP P-2pP

T

T

T

T

T

|

t

|peTA2WP = 0,1,

t+piP

t+piP+2P

For small g
New Width: §T4/2P

Example; T=7000s
pd=-2.1010 P=700ms
Median shift = +3.5ms




Test 7 cont’d. p-dot Search

pd=0,-1,-2,-3x1690




Test 8. Dispersion Search
Properties

P

o I 5 I B

t+D/PW/2

D/PW =0,1,2,3 Dispersion
Zero at Band Centr




Test 8 cont’d. Dispersion Search

D/W = 0,%£1,2,3 - dispersion zero at band centr




Low SNR Validation Summary

Pulsar SNR’s below 10:1 require careful
validation
Interference and peaks of natural noise
cause confusion

. The key to identifying these is to exploit
the pulsar properties

. The 8-point test plan discussed works well
down to 4:1 SNRs
In areas of low RFI some candidates are
recognised down to 3:1




Conclusions

1. Pulsar BO329 can be detected in the
300/400/600Mhz RA RF bands using home-
made, small aperture (<Z2hantennas.

2. The main antenna design requirement is for low
sidelobes.

3. Exploiting pulsar pulse propertigs key to
iIdentifying low SNR pulsars in RFI and noise.

4. for more detall
www.y1pwe.co.uk/RAProgs/Mini Pulsar Rx.pdf

* Keith MJ et al, ‘Discovery of 28 pulsars using neehniques for sorting pulsar
candidates’ Mon.Not. R. Astron.Soc. 395, pp837-806Q)




