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Abstract. The EVN MkIV data processor is being equipped with a high detigput capability, called PCInt. In its next phase
it will allow very high data output rates, up to 160 JdbThis functionality is required for the high spectral fesion that will

be dfered with recirculation. Moreover, VLBI observations ttamhally focus on a small patch of sky and image typically a
few 100 mas around a bright source. High spectral and tin@utsn is needed to image a larger area of the sky, up to the
primary beam of the individual telescopes. After the upgradch high resolution data will become the standard proéuotn

the archive of high resolution data it will be possible to geanany sources in each field of view around the original targe
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1. Introduction Table 1. The resulting data volume and field of view (by time

—i and bandwidth smearing) for a rather modest VLBI recording

The outputdata ra_lte of a VLB processor deter_mines how aCelt18cm on 8 EVN antennas with a total bandwidth of 64 MHz
rgtely the correlation produgt can be sampled in ffeq“e"dy a(2 bit sampled). The primary beam of a 25m telescope mea-
Ntime. The frequency resolution is important for variouscips sures 27°. The requirements become even more severe at highe

line applications, but it also limits the field of view (Fo\ht : . - :
can be imaged before bandwidth smearing sets in. The spsej%?tlal resolution (global baselines, or higher frequgncy

tral resolution of a VLBI correlator is usually determiney b

V

;_' the computing power built into its hardware, e.g. the nundber
available lags per baseline. Furthermore, the product alver  Application Nsp tie Output FoVi FOVhw Viane
— available telescope pairs of spectral resolution and shiirt 8 [mMB/s [T [1 I[GH
- hbility integration time combines into the total output raf@ere Traditional 128 400 Q02 070 082 1
is generally a maximum data rate, determined by how fast the operational max 1024 .500 150 557 659 63
data can be flushed to a standard computing environment andphase 0 2048 P50 G600 1114 1319 253
= saved to disk. This limits not only the spectral samplingddsd Full system 4096 031 9600 8911 2636 4050

(/) the temporal sampling, constraining the FoV further thioug
(T time smearing, which scales with baseline length and distan
~ from the field centre.
= Both the spectral capabilities and the output bandwidth of There are several astronomical applications for which
X the EVN data processor at JIVE are being upgraded. The fiiger fields of view are useful. Galactic masers may extend
(g by introducing recirculation and the latter by the PCintjpct.  over rather large areas, especially in star formation cergs
In this paper we discuss the scientific motivation and the f(Fig. [). Gravitational lenses are another case where VLBI
ture data handling of this system. We consider the possibilsources may extend over a large FoV.
to operate the EVN correlator in wide field mode for all exper- Moreover, studies of the faint radio source population may
iments in order to build up an archive with large sky coveragee done more ficiently when a large instantaneous field of
containing a fantastic number of faint sources. view is available. A long integration at the full recordingriul-
width can then be employed to study many weak sources simul-
o o taneously. This technique was explored with the EVN at 1.6
2. Scientific Justification GHz and the VLBA correlator by Garrett et al._(ZD01). Even

A VLBI dataset, if properly calibrated, has flat phase resson &t the moderate resolution of EVN only observations at 18cm,
both in time and frequency, for the target position. Posalo the FOV is a fraction of the felsberg beam, and barely cov-
offsets from the phase centre introduce increasingly steegepHglS the Hubble Deep field. Studies like this will benefit gseat

slopes in frequency and time. As long as these are propdfM the upgrades ongoing in the EVN, both in recording and

sampled, sources at the primary beam edge can still be FRITelator capacity.

aged. Both ffects scale with baseline length (and are therefore

particularly severe for VLBI); time smearing also scaleshwi

frequency (Wrobel 1995). The resulting limits on the FoV fo%' Correlator data flow

typical VLBI experiments can be seen in Table 1. Although tHEhe EVN MKIV data processor correlates inputs from 16 sta-
original recordings of a single VLBI experiment hold infoam tions simultaneously (Schilizzi et al._2001). Each telgscm-

tion over the whole field, typically only Foout of 1 beams put can handle up to 1 Gt from Mk4 tape, MK5 disk play-
are imaged. back or fiber connections. Its computing power is based on 32
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Fig. 1. The methanol masers in the massive star formation complek $§8n arc-minutes on the sky. Imaging these accurately
over the primary beam of the contributing telescopes reguirgh spectral and temporal resolution. The high resolutata can
be compared with other tracers of star formation with nailcsecond accuracy (Phillips & van Langevélde 2003).

boards, each equipped with 32 custom made chips, each proUser products

ducing 256 complex lags. This yieldsfBaient spectral capac- , . . -
ity to attribute 512 spectral channels to every baselinedet W'.t h th? enhanced data rates it is gnthpated that a!l eorre
lation will one day run at full resolution in order to build up

16 telescopes. With the introduction of recirculation thena hi hich bstantial f the skv. Alread
ber of spectral channels scales up when the bandwidth of ingy archive which covers a substantial area ot the sky. yrea
vidual sub-bands is below the maximum of 16 MHz. considerable féort has gone into makl.ng the archive of user
products and diagnostic plots accessible through a web inte
facelhttp://archive. jive.nl/. The datais public after the
) o : ) original proposers grace period. In the future one can inegi
In its original configuration the data was flushed out o4t if the archive contains large FoV data, it may be intimgs
4 'parallel 10Miss Ethernet lines. The first Improvement tqqr stydying e.g. the faint source population. While theportt
th.IS system has been implemented by upgradlng the systema will be at full resolution, the user may prefer the data a
with 8 Single Board Computers (SBC), which handle the datgsarser resolution, one that is optimal for the scientifial g
streams and are outfitted with 100 f8tEthernet to flush the pis study. An interface to the archive will be designed inerd
data (Phase 0). In the final PCInt configuration each rack Wi gjjow users to make a selection and create a dataset aee low
have two Single Board Computgrs running Linux, which real‘@solution, possibly by averaging for a new target positidre
the data from DSP powered serial ports. A total of & Gbys 40 js to have sicient (parallel) computing infrastructure, in
Ethernet connections are then available. The software & M@ qer to make such products available in an almost interacti
ified in order to process the output data in parallel by a elustyanner. It is thought that wide field of view VLBI images will
of workstations. Special hardware is procured to proviégéh e made as an integral part of the data processor produdt. Suc
quired 10 bandwidth to disk. In tabig 1 the Field of View (FoV) so|ution would fit in with the Virtual Observatory paradigm
limits set by the bandwidth sampling (bw) and time smearingyme of the fiort for this, including the streamlining of cali-
(t) in various stages of the project are shown. bration, is part of the RadioNet software project ALBUS.
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This system will also be crucial for future spectral linedsty 'Y ©f European, Chinese, South African and other radiooastr
omy institutes funded by their national research coundilsis re-

ies. Currently, spectral resolqtior! often has to be trqde(hfe earch was supported by the European Commission’s I3 Rrogea
number of telescopes, polarization products and time meso?RADlONETn' under contract No. 505818.

tion, resulting sometimes in multiple-pass correlationlfoge

spectral line projects. With recirculation the spectrgdaxcity

could increase by a factor 8 for some projects (for example Gpgferences

lines that can be observed with 2 MHz bandwidth). PCInt witsarrett, M.A., et al. 2001, AA, 366, L5

be indispensable for handling such projects. Schilizzi, R.T., et al. 2001, Experimental Astronomy 12, 49
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