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 Narrow (~kpc) radio structures

* Connecting to radio galaxy lobes
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Abell 2255
LOFAR HBA VLBI
144 MHz
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Without proper calibration, LOFAR
LBA VLBI signal de-correlates

e |n seconds
e Over <1 % of bandwidth

e Across tens of arcminutes

Calibration errors

D 70.0 80.0 90.0 100.0

ly proven for
iIndividual bright calibrators!
orabito+16, Groeneveld+22
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LBA VLBI Test Field

Dutch LBA image
resolution=15"
Orms=1.4mdJy/beam

e 8h observation

¢ 42-66 MHz

12 international stations Abell 2255 cluster

1 deg



LBA VLBI Test Field

Dutch LBA image
resolution=15"
Orms=1.4mdJy/beam

e 8h observation
e 42-66 MHZz | | | i

» 12 international stations T

First step: calibrate
jonosphere for calibrator
3C380 (20° distance)
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VLBI infield calibrator

resolution=15"
Oms=1.4 mdy/beam

1 deg



VLBI infield calibrator

resolution=0.7"
orms=0.8 mdy/beam

1 deg



Direction-dependent systematics



Direction-dependent calibration

1 deg



Direction-dependent calibrators (Dutch array)




Direction-dependent calibrators (VLBI)
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Abell 2255

 LOFAR Low + High-band VLBI
spectral index

e Resolution: 2”

—1.5

144 MHz
A54 MHz

—-1.0

-
'.-
&

4

¢

“

[

-.‘
-
- !

* e

L]

®
® % .5‘

-
v
.

“
’.
-9
]
.
« Pe o
e o

Q
.

. Préliminary/work in progress!- , -




Conclusions

o Study cluster filaments using LOFAR LBA VLBI
* First wide-field sub-arcsecond resolution image < 100 MHz
 LOFAR 1: require few-Jy in-field calibrator & calm ionosphere

 Ongoing LOFAR 2.0 upgrade will be a game changer!

* |Increased sensitivity

* Simultaneous low+high-band




