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Performance Evaluation of VLBI Correlation Subsystem Main Product

2 A A, =9 3,9 A & Tomoaki Oyama™, ¥+ A g4, % & ¢
Noriyuki Kawaguchi', Hideyuki Kobayashi'™", Kazuyuki Kawakami
Se~Jin Oh’, Duk-Gyoo Roh", Jae-Hwan Yeom', Tomoaki Oyama ", Sunyoup Park”, YongWoo Kang’

JEEEE

Noriyuki Kawaguchi™, Hideyuki Kobayashi', Kazuyuki Kawakami

2 o

£ =M e 3dF5 VLB #7](Korea-Japan Joint VLBI Correlator, KJJVC)2l &4 FAAI2E S VLB BA B A
2" (VLBI Correlation Subsystem, VCS) 242 12 A Adel s 718k VCS ZAEY 13 45489 F8
8L @3 A dy] Aol AR s AEFES goR APS £ FARS 89 F AA A a9
o] SAEE Eole Aotk ofWl AEAGAAE VCS ANZEAA 24" FFT A48 FEHE RH02 AF &
HERS FAHE THE 715AL APe S99 oWl VCS ZAF FRANFL Bahed 2008 VCS A ZE o
AEANEAM DAY FFTY A3 B4R ¢443) fasgen, VCS 2AFd Ad33, AAry, 3344 5%
9 T8 JIsE F7HEAC aa A #F (B Y/AN)E ol ¢d FBAY APANE dEHE Jud
#7t £95= AL FAs P

Abstract
In this paper, we introduce the lst performance evaluation of VLBI Correlation Subsystem (VCS) main product,
which is core system of Korea-Japan Joint VLBI Correlator (KJJVC). The main goal of the 1st performance
evaluation of VCS main product is that the perfection of overall system will be enhanced after checking the
unsolved part by performing the experiments towards various test items at the manufacturer before installation of
field. The functional test was performed by including the overflow problem occurred in the FFT re-quantization
module due to the insufficient of effective bit at the VCS trial product in this performance test of VCS main
product. Through the performance test for VCS main product in the factory, the problem such as FFT
re-quantization discovered at performance test of VCS trial product in 2008 was clearly solved and the important
functions such as delay tracking, daly compensation, and frequency bining were added in this VCS main product.

We also confirmed that the predicted correlation results (fringe) was obtained in the correlation test by using real
astronomical observed data(wideband/narrow band).
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Fig. 1. East Asian VLBI Network(EAVN).
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a7 2. VCS E£AZF9 FAANE A4,
Fig. 2. Factory test photo of VCS main product.
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Fig. 3. Configuration of VCS.
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Fig. 4. Test configuration for VCS main product
performance evaluation.
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Fig. 5. Cross-correlation result of simulation data with
flat bandwidth used for performance check.
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Fig. 6. Cross~correlation result for only setting T, value.
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Fig. 8. Delay variation of VCS output in the lag domain

according to 7, value setting.
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Table 2. Difference and Lag variation after adopting 1st

delay parameter.
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Fig. 9. Delay variation of VCS output in the lag domain
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Table 3. Difference and Lag variation after adopting 2nd
delay parameter.
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Fig. 10. Delay variation of VCS output in the lag

domain according to 7, value setting.
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Fig. 11. Cross Spectrum and cross phase after 1-sample
shift.
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Fig. 12. Cross Spectrum and cross phase after 2-sample shift.
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Fig. 13. Cross Spectrum and cross phase after 3-sample
shift.
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Fig. 14. Cross Spectrum and cross phase after 7-sample
shift.
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Fig. 16. Auto-correlation result for each station of
Japanese JNet.
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Fig. 17. Cross-correlation result between antenna 1 and
3 baseline.
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Fig. 18. Cross-correlation result between antenna 3 and
4 baseline.
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experiments.
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Fig. 19. Auto correlation result of VERA 4 stations.
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Fig. 20. Cross correlation result of VCS main product
according to the VERA Iriki, Ishigaki stations baseline.
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Fig. 21. Cross correlation result of VCS main product
according to the VERA Mizusawa, Ogasawara station
baseline.
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Spectrum Error
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Fig. 22. Spectrum error of VCS main product.
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