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1. Context

Motivation: 2015-2020—— 2 extragalactic celestial reference frames
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1. Context

Motivation: 2015-2020—— 2 extragalactic celestial reference frames

v ICRF: 717 extragalactic sources
ICRF-2: ~1000 sources

v' Radio; VLBI (S/X bands2/8 GHx)

v Position accuracy
ICRF:c = 250 pas
ICRF-2:.6 < 100 pas
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1. Context

Motivation: 2015-2020—— 2 extragalactic celestial reference frames

v ICRF: 717 extragalactic sources v’ ~10 000 QSOs
ICRF-2: ~1000 sources
v' Radio; VLBI (S/X bands2/8 GHx) v Optical domain / \k 2C
v Position accuracy v Position accuracy
ICRF:c = 250 pas l6 paK<o<70pas @ 1svV<18

ICRF-2:.6 < 100 pas
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1. Context

Motivation: 2015-2020—— 2 extragalactic celestial reference frames

=) | [mportant to align accurately the | CRF & the future Gaia frame:
v Several hundreds of common sou

v Precise radio (VLBI) and optical (Gaia) positions:

no extended VLBI structures Al 8

(Charlot 1990) (Mignard 2003)
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Current Status for this link

Bourda et al. A&A 2008 (in press)

1. ICRF sources with an accurate
Gala positionV<18
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Current Status for this link

Bourda et al. A&A 2008 (in press)

1. ICRF sources with an accurate=) 2. Accurate ICRF position
Gala positionV<18 Compact sources (.8l =1 or 2)

Fey & Charlot 1997, 20Q@harlot et al. 2006
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Current Status for this link

Bourda et al. A&A 2008 (in press)

1. ICRF sources with an accurate=) 2. Accurate ICRF position

Gala positionV<18 Compact sources (.8l =1 or 2)
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Current Status for this link

Bourda et al. A&A 2008 (in press)

1. ICRF sources with an accurate=» 2. Accurate ICRF position

Gala positionV<18 Compact sources (.8l =1 or 2)
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One solution

VLBI sources currently available for astrometry & geodesy

' ' ' - - 1000 . . : :
2007 : - VCS catalogue
800 |
150 | VLBA Calibrator Survey
600 - | L Petrov et al. 2008
100
400 +
0 0 [ - 1 1
0 0.5 1 1.5 2 2.5 0 0.5 | 1.5 2 25
X-band flux density (Jy) X-band flux density (Jy)

September 23-26, 2008 9th EVN Symposium — Bologna, Italy 12



One solution

VLBI sources currently available for astrometry & geodesy
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X-band flux density (Jy) X-band flux density (Jy)
o 717 extragalactic radio sources » ~3000 extragalactic radio sources
« X-band flux density ~700 mJy « X-band flux density ~200 mJy

September 23-26, 2008 9th EVN Symposium — Bologna, Italy 13



One solution

VLBI sources currently available for astrometry & geodesy

: - - - - 1000 ; - . .
200 " = VCS catalogue
800 r
150 New VL BI sources:
To go to weaker 600 + | L
100 | sources< 100 mJy
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o 717 extragalactic radio sources » ~3000 extragalactic radio sources
« X-band flux density ~700 mJy « X-band flux density ~200 mJy
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Multi-step VLBI observations of weak radio sources

 Criteria for the sample~ 450 sources

 VLBI network: | EVN

 Strategyobiohiseevadinom3. steps over several years
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Multi-step VLBI observations of weak radio sources

 Criteria for the sample~ 450 sources

Dense radio catalogue NVSS (NRAO VLA Sky Surve@RF & VCS excluded
V < 18 (i.e. accurate Gaia positi
NVSS total flux density 20 mJy

| 0>-10°

 VLBI network: | EVN

 Strategyobiohiseevadinom3. steps over several years
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Multi-step VLBI observations of weak radio sources

 Criteria for the sample~ 450 sources

Dense radio catalogue NVSS (NRAO VLA Sky Surve@RF & VCS excluded

V < 18 (i.e. accurate Gaia positi

NVSS total flux density 20 mJy
| 0>-10°

 VLBI network: | EVN

\ The most sensitive VLBI network:
Large antennas (ex.. Effelsberg, @ 100 m).

v High raterecordin¢ (1Gbps 4

L’f EVN Members MAG 03/2002

EVN: European VLBI Network

 Strategyobiohiseevadinom3. steps over several years

September 23-26, 2008 9th EVN Symposium — Bologna, Italy 17



Multi-step VLBI observations of weak radio sources

 Criteria for the sample~ 450 sources

Dense radio catalogue NVSS (NRAO VLA Sky Surve@RF & VCS excluded

V < 18 (i.e. accurate Gaia positi

NVSS total flux density 20 mJy
| 0>-10°

 VLBI network: | EVN

\ The most sensitive VLBI network:

' B VL.
Large antennas (ex.. Effelsberg, @ 100 m). \ b \
;
{ 4

v High raterecordin¢ (1Gbps

L’f EVN Members MAG 03/2002

EVN: European VLBI Network
 Strategyobiohiseevadinom3. steps over several years

1. VLBI detection Because mostly never observed before in VLBI...
2. Mapping of the sources detected
3. Accurate astrometric positions for the most corthgaurces.
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3. First-step experiments: VLBI detectability

Two 48-hour s experiments (S/X dual-freguency geodetic style @ 1Gbps):
{ECOZSA: June 200——— 224 sources obsefwesdtly from CLASS)
EC025B: October 200—— 223 sources observed
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3. First-step experiments: VLBI detectability

Two 48-hour s experiments (S/X dual-freguency geodetic style @ 1Gbps):
{ECOZSA: June 200——— 224 sources obsefwesdtly from CLASS)
ECO025B: October 200—— 223 sources observed

European network: 4/5 antennas

Medicina, 9 32 n Onsala, . @25 m

ltaly co— Sweden T @0

+ Robledo, Spain (d 70 |
, for EC0O25B
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3. First-step experiments: VLBI detectability

Two 48-hour s experiments (S/X dual-freguency geodetic style @ 1Gbps):
{ECOZSA: June 200——— 224 sources obsefwesdtly from CLASS)
ECO025B: October 200—— 223 sources observed

European network: 4/5 antennas

Effelsberg, | Onsala, . @ 25m
< A | | ' Sweden e PR

+ Robledo, Spain (d 70 |
for EC025B

S/X detection rates:
{ ECO025A > ~049%

ECO025B > ~82%
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3. First-step experiments: VLBI detectability

Two 48-hour s experiments (S/X dual-freguency geodetic style @ 1Gbps):
{ECOZSA: June 200——— 224 sources obsefwesdtly from CLASS)
ECO025B: October 200—— 223 sources observed

European network: 4/5 antennas

Effelsberg, | Onsala, . @ 25m
< A | | ' Sweden e PR

+ Robledo, Spain (d 70 |
for EC025B

S/X detection rates:

ECO025A > ~94 % Overall detection rate;
- 0 — 89 %
EC025B > ~82%
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Zoom: < 100 mly region
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S/X Spectral Index distribution
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S/X Spectral Index distribution
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S/X Spectral Index distribution
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4. Conclusion & Prospects

 What's nev?
398 new VLBI sources as candidates for the ICRFa@ak

Link sources ~3& weaker than ICRF sources

== First step very promisit
= ~90% detection rate——— Detection step unnecessary?
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4. Conclusion & Prospects

 What's nev?
398 new VLBI sources as candidates for the ICRFa@ak

Link sources ~3& weaker than ICRF sources

== First step very promisit
= ~90% detection rate——— Detection step unnecessary?

e Follow up

Estimate VLBI positions for the sources detected

VLBI imaging of the sources detected (second step):
105 sources observed in March 2008
VLBA + EVN (48h, S/X @ 51:Mbps)
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4. Conclusion & Prospects

 What's nev?
398 new VLBI sources as candidates for the ICRFa@ak

Link sources ~3& weaker than ICRF sources

== First step very promisit
= ~90% detection rate——— Detection step unnecessary?

e Follow up

Estimate VLBI positions for the sources detected

VLBI imaging of the sources detected (second step):
105 sources observed in March 2008
VLBA + EVN (48h, S/X @ 512 Mbp:

* Further objectives

1. Optical survey of these weak radio sources faabdity studies.
2. Survey in the southern hemisphere (APT)?
3. Study of physical properties of weak sources.
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AGN geometry/physics & ICRF-Gaia alighment

AGN unified modiel
Urry & Padovani, 1995

ICRF-Gaia alignment

DeterminingAGN optical/radio
core shift

=3 Constrain AGN general

geometry
Recent estimatior:100 pas @ \
(Kovalev et al. 2008 4 oy

disk
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Structure Index (X-band)

Fey & Charlot 1997, 2000
Charlot et al. 2006

0642+44! 0J28. 0656+08: 0711+35I

Sl=1 Sl =2 S =3 Sl =4
Point-like source Source not extende( Extended source  Source very
extended
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Flux density distributions
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Results summary:
ECO25A + ECO25B

398 Sour ces S/X detected
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Results summary:
ECO25A + ECO25B

Number of sources

September 23-26,
2008
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