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15 dissimilar telescopes
Observes 3 times a year (approx 60 days per year)

Includes some of the world's largest telescopes
- ~ 20 udy noise-level in 1 hour of observing at 18cm

Good u,v coverage with baselines from 200 — 2200 km in
Europe, up to 9000 km with Chinese telescopes

- Resolution at 5 GHz: 5 mas (Europe), 1.5 mas (+China),
1 mas (Global)

Global VLBI (EVN + VLBA): coordinated observing, single
proposal, single schedule, correlated together

EVN + MERLIN: coordinated observing, single proposal,
single schedule, 2 antennas in common

EU
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Yebes 40-m (base of) SRT 64m
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 EVN-compatibility Irbene 32-m tests
- completed in 4" quarter 2006
— autocorrelation (maser) signal at 12 GHz detected
- no VLBI fringes; efforts will continue

Evpatoria 70 m

X

 EVN-compatibility test with Evpatoria 70-m at 5 GHz
- fringes (+improved Ev coordinates) found end 2006

12 Sept 2007 ERIS, Bonn
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e Located at JIVE, Dwingeloo, NL

e 1-, 2-bit sampling

» Cross-polarization

 Up to 1 Gb/s x 16 stations in full stokes
« Up to 2048 freq points per subband/poln

e Oversampling
« /4 sec integration time
* MkS Disk recording

Correlator Capabilities

* Real-time e-VLBI operation

2sfohase-cal detection

ERIS, Bonn
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wewom  Correlator Capacity (Spectraf--»
Resolution)

« 8 Station 1 subband 1 pol = 2048 Freq. points
e 16 station 1 subband 1 pol = 512 Freq. points

e 10 station 8 subband 4 pol = 16 Freq. points

Resulting Maximum Spectral Resolution
Bandwidth Av [HZ] Vel. res. at 6668 Mhz (Methanol)
16 MHz /7813 351 m/s

0.5 MHz 244 11
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* NorthStar proposal tool (https://proposal.jive.nl)

* Web based proposal submission
* Improved consistency, LaTeX obsolete, easier handling

 Deadlines 3 times per year (1% Feb, June, Oct)

 Assistance available from JIVE (http://www.evlbi.org/user guide)

WelcomeitaiNorthStar

F oo _:4_ "
Ton=VN

W
ok & Password:
*

EUROPEA Usernama:_
s

****
| Login |

Tha Morthstar applicafon has been developed al ASTRON as par of the BC-undsd RadoMed project.

12 Sept 2007
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JOINT INSTITUTE FOR VLBI IN EUROPE

« Founded in 1993

- Base budget from partners in 7 countries: China, Germany,
ltaly, Spain, Sweden, United Kingdom, the Netherlands

e France will join in 2008
- European subsidies to carry out innovative projects
* Located in Dwingeloo, the Netherlands

- hosted by ASTRON
* Promote the use and advance of VLBI

12 Sept 2007 ERIS, Bonn
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Operate and enhance data processor
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e JIVE Support Staff

Support Scientists

Correlator Operations

12 Sept 2007 ERIS, Bonn
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» All output data on line B d
* Couple TByte — -

» Public one year after last epoch : ’

+0

« Password protected by project ‘ ‘,,:
» Together with calibration info "
« All meta-data, schedules etc. ’ " ar - ’
* Quality control plots DounTomted Fitatiles Trow EVN et frehive ot JIVE aver Tamt 50 dave,
* Preliminary images from pipeline ———
 Searchable by position and observing setup (freq,| -] g

35 4

bandwidth, telescopes, etc.)

* http://archive.jive.nl/
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Availability of standard plots, pipeline and fitsfiles.

Fits Archive EVN Correlator at JIVE
Program fitsfinder can be used to show a list of sources and their observation parameters, derived fir
The EVI data archive can also be searched by source position using the Bologna archive of EVI o
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Radio Trans-national Access
« Travel Support (data-reduction visits; year | Nep| Niou| Nyser | N
preferably students or first-time users) 2004 | 115| 4186| 129| 53

e Publications: 70 papers resulting from 2005 | 131| 4084 | 125| 50
TNA-supported observations since 2004 [>006| 95| 3178| 129| 60
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EXPReS = Express Production Real-time eVLBI Service

 Upgrade EVN to eEVN
- Help solve last mile problem at telescopes
- 16 * 1 Gbps real-time production e-VLBI facility
- Software in field and correlator to become ‘real’ real-time
- Inclusion of eMERLIN telescopes in eEVN (and vice-versa)

* And look beyond 1 Gb/s

- More capacity on digital sampling, more bandwidth
* As being implemented for e-MERLIN in UK

- Hardware (PC-based) and protocols for transport
- Correlator with more capacity: distributed correlation

12 Sept 2007 ERIS, Bonn
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Telescopes Participating in EXPReS

Copyright: EXPReS
Telescope photos used with permission

12 Sept 2007 ERIS, Bonn
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Stations currently being correlated @ JIVE

* Rapid response E———— ﬁ
« Immediate analysis of data

» Coordination with current and
future observatories (e.g.
LOFAR, eMERLIN, Chandra,
GLAST, SKA)

* |Immediate feedback

* More robust data

* Adaptive observing
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 Constantly available VLBI
network
* Monitoring
« Spacecraft tracking
* More bandwidth becoming

available
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Traditional VLBI Timeline
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. I'Qequwes Internet with special characteristics:

* Typical VLBI uses 64 MHz bandwidth in 2 pols
- Nyquist sampling: 2 x 2 x 64 MHz = 256 M samples/s
- At 2 bits/sample: 512 Mbit/s
— current disk systems do up to 1Gbps
» Need to have fiber across the world
- Often the “last mile” is the bottleneck
- Needs real digging of new cables
- Needs to stream across many routers, fire-walls, networks
* Occasional losses are not a problem
- Quite different than other Internet applications
— Could use different protocol than TCP/IP
* Need to re-engineer correlator
- was not built for real-time operations

12 Sept 2007 ERIS, Bonn



Current eVLBI Status

 Technical tests:

— ©b-station fringes at 256 Mbps
- 3-station 512 Mbps fringes (Cm, Wb, On)
— first fringes using new 5 GHz receiver at Mc

LA

NETWORK

» Current connectivity:
- Ar: 64 Mbps in the past, but <32 Mbps this year

- European telescopes: 128 Mbps always, 256 Mbps
often, 512 Mbps to Wb, Jb and On

12 Sept 2007 ERIS, Bonn
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And other continents...
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» 12 e-VLBI science projects accepted in first year:
- 2 failed
- 3 Target of Opportunity (Cygnus X-3, GRS1915+1095)
- 3 determination of compactness of calibrator or target
- 3 part of multi-wavelength campaign
- 1 adaptive observation of 16 X-ray binaries (no detections..)
» Rapid access to EVN provides clear benefit to users
- Important for calibrator/multi-wavelength projects
* New observing policy
» Support of spectral line as well as continuum observations
» Opportunities for triggered observations (only continuum)

« Short observations (< 2hrs) may be requested from PC chair to
check compactness of sources, up to three weeks before actual
run

12 Sept 2007 ERIS, Bonn
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First 512 Mbps images

Clean | Taap: 2w EvH Clean I map. Array: e—EWVN
JC454.3 ut iHz ZD0F Fab 02 JOOUO+40 at 4.990 GHz 2007 Jun 26

100

Relative Declination (mas)

—100

100 O —1Q0

Right Ascension  (mas)

Map center: RA: 00 00 53.082, Dec: +40 54 01.793 {2000.0)
Map peak: 0.234 Jy/benm

Contours: 0.00081 Jy/beam x (—1 1 2 4 B 16 32 &4)

Beorn FWHM: 1004 = 6.44 (mas) at 45.6°
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First e-VLBI
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First e-VLBI observations of Cygnus X-3
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ABSTRACT

We report the results of the Brst two 5 G
binary Cygms X4 using the Earopean 'V

L form AXXXKX

iz o-VLBI obserwntioes of the X-ray
Netwark. Two socoessfal olsrrving ses

sians were held, on 206 April 30, when the system wns in & quas-quirsoent state
severnd woeks after o major flare, and oo 2006 May 18, o few days nfter anotber Slnne.
At the fint epoch we detected faint emission probably nssocizted with o fading jot,

spotizlly separnted

om the Xerny binary. The second cpoch in combrast reveals o

bright, curved, selativistic jet more than 40 milinrcsecond in extent. In the fimst, apd
probzbly alse sccond epocks, the X-nay binary core is not detected, which mny indicate
& temporary sappaesion of jet prodoction es seen in some black bole X-rny binaries in
certain X-tny stntes. Spntially resalved polarisstion maps at the seoond epoch provide
evidence of internction brtween the ojectn and the surrounding mesdinm. These resales
chearly demonstrate the importance of rapid analysis of long-beseline obsermtions of
transients, soch e fcilitated by o VLBL

Koy words: accrotion, sccretion discs
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1 INTRODUCTION

The X-ray binary Cygnus X-3 wra firet detocted in X-raye
by Gimcoens et al. (1967). The nred (eg Becklin et al
|9?3' n.mj X- ru_'. ...H:ﬁ'
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el T9RS Fre
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sof X-ray sonissi correlasad {Watanshe of al. |
MeCollough et al L9 Chowdhusy et nl. 2002).
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radization mechanisms non-thermal

stars: individunl: Cygnas X-3 - SN jots

tochmigues: interferometric.
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February 1997, wien the
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e wins Apparestly ose-gided; Mioduseewskl oo ml. [2001]).

2 OBSERVATIONS
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e-EVN: the future
« Aim: 16 * 1 Gbps production e-EVN network

- Lightpaths across GEANT: point-to-point
connections between JIVE and telescopes.

- Guaranteed bandwidth, no need to worry about
congestion..

- Depending on connectivity of stations, choice of
configurations with specific data rates

» Towards a true connected-element interferometer

12 Sept 2007 ERIS, Bonn



