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K3 Correlation SystemK3 Correlation System
Two Tape Drives,
One BaselineThe K3 correlator was developed by RRL in 1983. 

Correlation ProcessorTape Drives CPU (HP1000/45F)

Data
BW=2MHz/ch
1bit/sample
14ch

8 lags/ch
8 ch/unit
4 units in total
PP 1second



Fringe ExampleFringe Example
Current Output
of e-VLBI
512MHz/ch

Mojave-Kashima
3C345
X-band
2MHz/ch

256 nsec



Bandwidth SynthesizingBandwidth Synthesizing

Current Output
of e-VLBI

Large 
side lobes



Correlation Amplitude TestCorrelation Amplitude Test
Comparison to the Haystack Correlation Processor



Closure Delay TestClosure Delay Test

K3 Correlator
σ=99 psec

Haystack Correlator
σ=74 psec



Other Correlation ProcessorsOther Correlation Processors

NameName
DevelopDevelop--
ed byed by

SpeedSpeed
(Mbps)(Mbps)

Number Number 
of Lagsof Lags

MaximumMaximum
Number ofNumber of
StaionsStaions

TypeType YearYear

MarkMark--IIIIII HaystackHaystack 88 256256 66 XFXF 19811981
KK--33 KashimaKashima 88 128128 22 XFXF 19831983
BlockBlock--IIII Cal TechCal Tech 88 448448 44 XFXF 19871987
NAOCONAOCO NAONAO 128128 512512 55 XFXF 19911991
VLBAVLBA NRAONRAO 512512 10241024 2020 FXFX 19921992

ee--VLBIVLBI NAONAO 20482048 256256 33 XFXF 20032003

NRFDNRFD NAONAO 512512 40964096 22 XFXF 19941994
VSOPVSOP NAONAO 512512 1638416384 1010 FXFX 19951995



XF Chips (custom designed LSI)XF Chips (custom designed LSI)

DeveloperDeveloper YearYear bitbit
##

SpeedSpeed
((MspsMsps))

LagLag
##

ImpleImple--
mentedmented

A. BossA. Boss 19911991 22 6464 1616 ATAT

NAOCONAOCO

UWBCUWBC

NRFDNRFD

B.V. B.V. HerzenHerzen 19911991 22 250250 1212

N. KawaguchiN. Kawaguchi 19921992 22 128128 88

N. KawaguchiN. Kawaguchi 19931993 11 10241024 3232

N. KawaguchiN. Kawaguchi 19941994 22 6464 128128



Towards a large number of lagsTowards a large number of lags
Importance of  Frequency Resolution 

W3OH spectrum with 512 ch of NRFD 

64ch

W3OH spectrum with 512 ch of NRFD 

64ch



Towards Wider Bandwidth Towards Wider Bandwidth 

256MHz

128MHz

64MHz

32MHz

16MHz

8MHz

VERA Digital Filter Response by Oyama



Concluding RemarksConcluding Remarks

Japanese VLBI users started correlation Japanese VLBI users started correlation 
works in 1983.works in 1983.
XF type processor are working for VERA, XF type processor are working for VERA, 
BEARS, UWBC and eBEARS, UWBC and e--VLBI.VLBI.
FX type processor is working for VSOP and FX type processor is working for VSOP and 
VERA.VERA.


