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EVN Array
● 15 dissimilar telescopes

● Observes 3 times a year (approx 60 days per year)

● Includes some of the world's largest telescopes

– ~ 20 μJy 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
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New Telescopes

Yebes 40-m (base of) SRT 64m
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Aspiring Telescopes

● EVN-compatibility Irbene 32-m tests 
– completed in 4th quarter 2006
– autocorrelation (maser) signal at 12 GHz detected
– no VLBI fringes; efforts will continue

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

Irbene 32 mEvpatoria 70 m
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Correlator Capabilities

● Located at JIVE, Dwingeloo, NL

● 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

● Oversampling

● ¼ sec integration time

● Mk5 Disk recording

● Real-time e-VLBI operation

● Phase-cal detection
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Correlator Capacity (Spectral 
Resolution)

● 8 Station 1 subband 1 pol = 2048 Freq. points

● 16 station 1 subband 1 pol = 512 Freq. points

● 16 station 8 subband 4 pol = 16 Freq. points

Resulting Maximum Spectral Resolution

Bandwidth ∆ν [Hz] Vel. res. at 6668 Mhz (Methanol) 

16 MHz 7813 351 m/s

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

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

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

• Assistance available from JIVE (http://www.evlbi.org/user_guide)
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● Founded in 1993
– Base budget from partners in 7 countries: China, Germany, 

Italy, Spain, Sweden, United Kingdom, the Netherlands
● 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
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Operate and enhance data processor
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JIVE Support Staff

Support Scientists

Correlator Operations
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EVN Archive      
• All output data on line

• Couple TByte
• Public one year after last epoch

• Password protected by project
• Together with calibration info

• All meta-data, schedules etc.
• Quality control plots

• Preliminary images from pipeline
• Searchable by position and observing setup (freq, 

bandwidth, telescopes, etc.)

• http://archive.jive.nl/

http://archive.jive.nl/
http://archive.jive.nl/
http://archive.jive.nl/
http://archive.jive.nl/
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 RadioNet Trans-national Access 

● Travel Support (data-reduction visits; 
preferably students or first-time users)

● Publications:  70 papers resulting from 
TNA-supported observations since 2004

Cyg X-3 during   
       a radio 

outburst 
(Tudose +)

601293178962006

5012540841312005

5312941861152004

NnewNuserNhourNexpyear
user
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EVN Science
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eVLBI & EXPReS 

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
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Why eVLBI?

• Rapid response
• Immediate analysis of data
• Coordination with current and 

future observatories (e.g. 
LOFAR, eMERLIN, Chandra, 
GLAST, SKA)

• Immediate feedback
• More robust data
• Adaptive observing

• Less consumables (no disks)
• Constantly available VLBI 

network
• Monitoring
• Spacecraft tracking

• More bandwidth becoming 
available
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Test cases:

• Data processing took 1-2 
weeks with first images within 
48 hours

• Publication took less than 2 
months 
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eVLBI: connect the telescopes

● Requires 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
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Current eVLBI Status
● Technical tests: 

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

● 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
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And other continents...
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e-VLBI science

● 12 e-VLBI science projects accepted in first year:
– 2 failed
– 3 Target of Opportunity (Cygnus X-3, GRS1915+105)
– 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
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e-VLBI results

First 512 Mbps images
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First eEVN Astronomy Publications
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e-EVN: the future
● Aim: 16 * 1 Gbps production e-EVN network 

– Lightpaths across GÉANT: 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


