


Tradition: focus on football

®x [weet was a mistake



Tradition: focus on football

. The JIVE director

Found my football shoes, ready to go to
Cagliari for the EVN symposium #12evn or

evn14 (what's the tag?)
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VLBI Science

» [Fantastic to measure physics
®  Sjzes
®  Precise positions
= Brigntness lemperatures
x Polarizations

x Fven motions...



And make pictures!

x Pictures stic in the human brain

= Much needed for selling:our science

® FOocus on the pictures that stuck with me

= Very personal, no judgement to be inferred

®  Apologies to my collaborators, seen most of their work already












New frontiers

Multi-messenger astronomy
Transients
Strive for higher resolution and precision

— Millimetre VLBI
— Space VLBI

Astrometry in the GAIA era

Synergies with mm and sub-mm VLBI

— Complementary observations beyond 3.5mm
including phased ALMA







Radio observations of ULXs

Mar Mezcua

Quasi-simultaneous EVN+Chandra observations

F814W + VLA 5 GHz

EVN 1.6 GHz & 5 GHz
1.8 pc jet oriented as VLA lobes

VL, ¢gn, = 1.4 x 103 erg/s
Flat spectral index a =-0.5 + 0.2

Chandra
Hard spectrum (=1.4+£0.3
L, =1.6 x10%erg/s

Mezcua et al. (in prep.)

EVN 1.6 GHz
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MG J0751+2761 (z = 2.056)
Beam size 7 x 2 mas
10 udy / beam rms
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(McKean et al., in prep)



S ———— e

"W

AL

———

————

MIOF T4z

Ty
















69 41 05

69 40 52.6

52.5

524

Declination (J2000)

523

52.2

Declination (J2000)

09 55 §6 54

2
Right ascension (J2000)
Grey scale fl§ix range= 20.4 300.0 MicroJY/BEAM

51.8
09555464 5462 5460 5458 5456 5454 5452 5450 5448

Right ascension (J2000)
Grey scale flux range= 20.4 300.0 MicroJY/BEAM

Multiple New faint ‘old” RSNe
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Linear shock(?) features
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Right ascension (J2000)
Grey scale flux range= 20.4 300.0 MicroJY/BEAM

1.25-1.7GHz

rms ~ 16uly/bm (imaging limited

by ill-constrained extended flux) o
150mas resolution 0955 56.7



















L 010G Multifrequency light curves from
2007-2012
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Multiple flaring states in y rays

(10_7 photons cm
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INTRODUCTION KINEMATICS TRANSVERSE STRUCTURE

RIDGE LINE STUDY AT 7 MM

7 mm map from November 2009, restored with beam FWHM of 0.1 mas

OPENING ANGLE

» Maps restored with
circular beam of
0.15 mas FWHM.

Sliced transversally
pixel by pixel
(every 0.03 mas).

Gaussian fit of the
double peaked
intensity profiles.

Double ridge line
structure present
both in jet and

counter-jet!










Walker et al. 2008
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A KSP FOR POLARIMETRIC SPACE-VLBI WITH RADIOASTRON

Linearly Polarized Intensity (mJy/beam)
7.04 23.81 40.57 5

11 Nov. 2013 BL ! ac
22 GHz |
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0.5 0.0 -0.5 -1.0 -1.5
Relative Right Ascension (mas) : :
Peak Total Intensity 1.9616 Jy/beam (min. at 3.84 mJy/beam - Pol. 9.5% peak) X . 0.2 0.0 -0.2
Total Intensity Contours 0.20,0.39,0.76,1.51,2.99,5.90,11.66,23.04,45.54,90% of peak Relative Right Ascension (mas)
Beam FWHM 0.343x0.059 mas at -22.747 deg.










JET STRUCTURE
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EVN Symposium 2014 Centaurus A Cornelia Muller
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Polarized intensity images

Linearly Polarized Intensity (mJy/beam) Linearly Polarized Intensity (mJy/beam) Linearly Polarized Intensity (mJy/beam)
0.64 171 2.78 3.86 L71 2.53 3.36 1.66 3.23 4.79 6.35
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g . 0 -1
Relative Right Ascension (mas) Relative Right Ascension (mas)

Relative Right Ascension (mas)

15GHz 24GHz 43GHz

Beam: 0.92mas x 0.54mas Beam: 0.58mas x 0.35mas Beam: 0.42mas x 0.27mas

* The polarized emission extends for about 1 mas from the core region at 15 and 24 GHz.
e At 43 GHz we only detect polarized emission within the core region.

* The mean degree of polarization for the core is ~1%, while for the Jet ~15%.

* EVPAs have different behavior with the time, the frequency and the jet location.

Very Long Baseline Polarimetry of MRK 421 12" EVN Symposium, Cagliary, Italy ROCCO LICO, Univ. di Bologna & IRA/INAF







Wavelet-based Image Segmentation and
Evaluation (WISE)

e Structure analysis (Decomposition of an
image into Structural significant patterns

* Velocity analysis (Multiscale cross
correlation)
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Finest scales:
Detailed description
down to ~0.25 FWHM

2D velocity field
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Intermediate scales:
Ridge-line detection

OO0

Coarse scales:
Equivalent to model-fit
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Some observations

® Broad science, both classical and innovative

x Nice distribution of age and gender

» Fundamental research addressed by VLBI

® Enormous data processing effort, quite fast often
® SOMeE presentations extremely beautiful

= All very easy to follow, clear structure, clear language
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Spatial Distribution of Molecular Masers in G23.01-0.41
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KaVA Imaging Obs

o IRAS 18151-1208 MM2 (G18.34+1.78SW)

- 3 maser features detected in the FoV of 100 x 100 mas?
- ~5 x 2 mas? (15 x 6 AU? @3 kpc), (4-100)x108 K cf) 2.7 x 1.5 mas?

the first imaging of Class | CH,;OH masers @mas

50— o --,
| mm contifuup 7] (Matsumoto--14, ApJ, 789, L1)
MJM SRR ,

4)]leFi\péJmt source ]

6.7 GHz methanol maser

W(/ater maser

M1 0 -
bri
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_50 I 44 GHz ‘ethano}/\ aser - :
“IRAS 18151-1208/ M M B4 R0 s
— | — | J | | | ]
50 0 -50 —100 20 40 60
(BeUther+02) R. A. offset [mas]

Dec. offset [mas]
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G23.657-00.127 11/Nov/2004 | I 2/Mar/2013

316 maser spots (77.4 — 87.9 kml/s) 325 maser spots

Flux density: 4.6 Jy (max), 50 mJy (min) 2.2 Jy (max), 26 mJy (min)
(0,0) corresponds to the coordinates of the brightest spot in each epoch.

Phase-referenced observations, however relative motions due to the
Galactic rotation and parallax motions.

09/10/14 12th EVN Symposium, Cagliari
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VECT AVER

'SFPR analysis — 132 GHz with 43GHz: 2007+777 (ref 6.3°away

1) 445132, x3
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SFPR-Map of 2007+777 at 132 GHz:
Peak Flux ~ 61 mly

85-90% recovery flux
Astrometry ~ (0,50) uas

20074777 (ref source 6.3° away)
No direct detections at 132 GHz

Korea Astronomy
and Space Science Institute









Radio Interferometry Survey of Active Red Dwarfs
(RISARD)

First results - TVLM 513-46546

M8.5 dwarf at distance 10.7pc

astrometric model and data of TVLM-513

target for dedicated astrometric project
with VLBA at 8.4GHz (7 epochs in
2010-2011; Forbrich+ 2013)

low significance pattern in the residuals

suggests ~2.6MJ with orbital period
~70 days)

six additional epochs from RISARD
(2011-2014)

200

new astrometric model based on ' Ao [mas]
VLBA+RISARD measurements










Perez lorres

x 2014J M2

= Upper limit worth showing
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Agenda for' EVIN Users hMeeting
oth October 2014 15:50-—17:00
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user meeting

» Extremely important for us

= Hard to squeeze into programme

x| evel of criticism low.

= Not necessarily a good thing....
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Corresponding to ~7% SKA 1n collecting area !
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Very similar distribution for S10 J=1-0, v=1, v=2 and v=3 !

And 1n IK Tau,
v=3 clearly show
up in a slightly
inner ring!

MilliARC SEC

l I I I l I |
15 10 5 0 -5 -10 -15 -20
MilliARC SEC

Desmurs et al. 2014

Fig. 3. VLBA maps of SiO J=1-0 v=1 (in blue), v=2 (in green), and v=3 (in red) maser emissions from R Leo (upper left, November 13, 2009),
TX Cam (upper right, January 31, 2010), U Her (lower left, April 17, 2011), and IK Tau (lower right, November 04, 2011). To ease the comparison
between the three maser lines, using the same color code, we plotted the fitting rings obtained with ODRpack for each maser transition (see Table










8 0 Precession cone
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Massi & Torricelli-Ciamponi 2014 (I) (P )
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Results: the rapid rotation in position angles of VLEA maps
















Profile as function of - and (u, v)
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Thanks!

We like your science

need your exciting proposals!

¥
\\g Can’t wait to see the papers
-



JIVE 20 YEARS




Acknowledge the SOC.

= EVN directors are/assign the SOG

|
= Feretti = Garrington

= [archi ® Hong

= Bietenholz = |patov

= Camilo » Kunert-Bajraszewska
= Charlot = van Langevelde

= Colomer x | indqvist

Lobanov
Muxlow
Schueler
Tornikoski
Vermeulen

Na Wang



Thank the LOC!

x Andrea Tarchi x (Gabriele Giovannini
x Marco Bondi x Marcello Girolett

= Marta Burgay x Carlo Migonti

x [iziana Colana x Matteo Murgia

And Observatory of Cagliari Staff!
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Thank the LOC!

x Andrea Tarchi x (Gabriele Giovannini
x Marco Bondi x Marcello Girolett

= Marta Burgay x Carlo Migonti

x [iziana Colana x Matteo Murgia

And Observatory of Cagliari Staff!



x [he end..

= Have a safe trip!

= may your luggage
look after you

® See you next
time!




