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Pulsar Scintillation -
Secondary Cross Spectra: PSR B0834+06
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Pulsar Scintillation -
The first ever speckle image: PSR B0834+06

— ~ —

C(Ta f7 g) — ‘7(7-7 f: b) V(_Tv _f7 b)

Speckle Image Phase
25 ! ;' ‘; '; o [
L7, | SRR 322;5.MH2 ..... ............... ............. i B Eeeerect ] 8: 150
18F O . ............... :
g & 1.6F 100
—_— b s S A L R R s B "= % T 2] i
é 10 3 E 14}
= B e f - 150
S 1 < 1.2
T 0 © |
C
= \/ {0
a o - =
(b [ 4
£ 10} By % - © {50
_ T— )
| g—
E B o R R R R R E R PR | o A (e B "'Q: 0.6
| | -100
7] USRS, SO | | S, S— ). 0.4
7~ NN SORR: | SSRNOIE. /SO0, - 1] i i A 0.2 150
_30 ............... | PERTRERTENEY | [t | AT S SRR IREraY RO TR - TR O .| | 1 "I 1 i : 1 g : .|
30 20 10 0 -10 -20 60 40 20 0 20 40 60
Relative Right Ascension (mas) Differential Doppler frequency fD (mHz)

Brisken et al. 2010



I The Vela Pulsar

Period = 89.3 ms
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Profile: Johnston, S. & Kerr, M., 2017



I The Vela Pulsar

nasa.gov

Period = 89.3 ms
Scatter broadening T_~ 10 ps

Distance ~ 290 pc

Embedded in a supernova
remnant



I The Long Baseline Array

Baselines
~300 — 3300 km




I The Long Baseline Array

Baselines
~300 — 1700 km

-~ Beamsize at L-band
20— 120 mas




I Pulsar binning
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Gain ~ 10
\/Period / Pulse Width
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I Vela - Dynamic spectra

Parkes Auto-correlations
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I Vela - Dynamic spectra

ATCA-Parkes Cross-correlation amplitudes
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Delay [us]

Vela - Secondary Cross Spectra

v = 1658 MHz, BW = 16 MHz
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Delay [us]

Vela - Secondary Cross Spectra

v = 1658 MHz, BW = 16 MHz
ATCA — Hobart
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VELA - The speckle image
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Second EVER speckle image!

Reminder: Beamsize > 20 mas

Seems speckle images do not
lie on a line

Kirsten et al., in prep



So what do we have?
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I Distance to the scattering screen

1-7 1-p Dgcreen
Der = Dputsar——5— Verr &= Voulsar ——— =1-
) " 6 ! bl B ﬁ Dpulsar
Dpuisar = 287712 pe Deg = 700 + 100 pc
Vpulsar = 61 + 2km/s Ve = 205+ 15km/s

Dodson et al. 2003

Dscreen(Deff) = 202 43 pcC
Dscreen(‘/eff) = 220 = 23 pcC



Implications
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At ~210 pc, 5mas correspond
Correspond to ~ 1 AU

‘beamsize’ of this interstellar
interferometer:
~ 250 nanoarcseconds

Nominal resolution at Vela:
~ 3000km

Corresponds to ~70 nas
resolution from Earth
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Thank you!
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