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1. Introduction 3\\5\//%%

Wide-band bandwidth synthesis (WBWS) is a technigue to combine o /j}” ISHIOKA
multi-band VLBI data of which bandwidth exceeds 10 GHz or more (band ;:\ mxxsmm
width is about 10 times wider than that of conventional bandwidth Y ®
synthesis technique) not only to improve a delay resolution but also to 4 TOKYO

Increase a sensitivity of fringe detection. We have been developing WBWS
software and have successfully applied it to actual wide-band VLBI data
observed on a short distance (about 50km) baseline. The effect of
lonospheric delay Is neglected on the short baseline, however it cannot be

neglected on a long baseline such as an inter-continental baseline. As for " Fig.2 Location of Kashima-Ishioka baseline.
the conventional geodetic VLBI system receiving S and X bands, group

delay at each band is observed, then later, ionospheric delay is bandwidth : 1024MHz/band
compensated at a data analysis. It is planned in the WBWS that [ 1 2 3 45 6

lonospheric correction will be carried out with a bandwidth synthesis
processing. Concretely, the difference of the total electron content (TEC)
of the Ionosphere along propagation paths Is estimated from a Ccross | | | | | | | |

spectrum of full band width.  Software to proof this method has been 0 2 4 6 8 10 12 14 16 GHz - S

developed and a test processing using simulated data shows an expected | Y ’

result. direct sampling

2. Wide-band bandwidth synthesis (WBWS) software Fig.3 Receiving frequency bands. Bands 1, 2, 3, and 4 are sampled
Three corrections are considered Iin the development of WBWS by one sampler (direct sampling). Bands 5 and 6 are sampled by

software to connect each band data in the frequency domain. They are 1) different samplers. Each band width is 1024 MHz.

iInner-band phase correction, 2) Inter-band delay correction, and 3) .

lonospheric delay correction. As for corrections 1) and 2), a realistic Cross spectrum search function

method has been developed which corrects the phase and delay based on CROSS SPECTRUM (AMPLITUDE) ooy  SEARCH FUNCTION ( 64x128)
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those obtained by a reference scan (which is usually defined as a scan for o0
a strong radio source) (Fig.1(a)). As for an ionospheric correction, it is not
Implemented yet in the software, but the difference of total electron content
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(TEC) will be estimated by using the phase characteristics of cross —_— ) %
spectrum against the frequency (Fig.1(b)). PREQUENCY (GHz) S
CROSS SﬁE}EﬂFT—REméPHﬁSD
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3. Results of WBWS =l : ;
WBWS software Is applied to true wide-band VLBI observation data o 0 i il
obtained by an experiment conducted on Kashima-Ishioka baseline (about £-s0 : L :
50km) length (Fig.2) in Jan. 16, 2015. Fig.3 shows receiving frequenc e T e T
) leng 0 , g g trequency
. . FREQUENCY (GHz)
bands and Fig. 4 shows an example of results. Fig.5 demonstrates the
estimation of ATEC. Fig.4 An example of WBWS results. Horizontally aligned phase spectrum
(a) (b) means the success of WBWS. Observables At,, and At,, are given as
( o ) ( ot > the position of the maximum peak on a search function.
f CalCUIate Wide-band Cross SpeCtrum SOURCE: EE‘TOSET jﬁgi%g;Tﬁzéﬁ%suﬁezzc}= 60.00 SOURCE: 3C84 pRT““l%%%%ET1|§£é;E Integ(sec)= &0.00
set reference scan # C,(f) using the correction ¢,,(f) S — T ] ey T
l obtained for reference scan where S 10 ; \ gr _
S () = 21f (AT, — Aty) + Pu(f) * g ¢ _ é
search At,, At, at band #n l L 'l__%: A
calculate group delay Az, (f) from Y FREQUENGY (GHD) h jl> T NPT 14
. C..(f) CROSS SPECTRUM (PHASE) RIDUALS (0)
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C.(f) corrected by At,, At, estimate Aty and ATEC from Az, (f) gory | : ./ g 92 f : .
l using a following group delay model 4 AN 9 / g M '
At,(f) = Aty + aATEC - f~> B T A N
fit phase by 4-th order polynomial ) : 10 12 14 : 10 12 14
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$dn(f) v
| estimate ¢, from C,,(f) using a Fig.5 Demonstration of the estimation of ATEC. Left panel shows
following phase model _ _
calculate wide-band cross spectrum &(f) = 2mfAty — 2maATEC - f~1 + ¢, simulated cross spectrum in the case of ATEC = —100 TECU.
Cv;b(f 2 f‘goz”g‘;;(dﬁyi"l"gvg'igqbp*(‘?)se I Right panel shows estimated ¢(f) (upper panel) and residual
W no T T ¥m re-calculate C,, (f) with correcting phase, O-C (lower panel). Estimated ATEC is —100.2 TECU.
v phase using ¢(f) .
search At,, At,, using C,,(f) | 4. Conclusion
[ search At,, At (,ATEC) using C.(f) We have been developing the WBWS_ software and it has been
( stop ) I almost completed. WBWS on the short baseline shows good results. The
( stop > software has not a chance to check the correction of the ionospheric

effect, however the test using simulated data demonstrates good results
too. Actual evaluation should be carried out by using true long baseM

Fig. 1 Flowcharts of WBWS for (a) a reference scan and for

(b) other scans data such as an inter-continental baseline. N I C T
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