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OCTAVE system

e A/D(Ultra broad band>8Gbs)

— ADS3000+ : AR./NER. AER

512M x 4 ch
— OCTAD (High speed RF direct A/D. VLBI2010%IiixDBBCAAEL) : /KiRB

512MHz x 8 ch. 32MHz x 32 ch. 16MHz x 32ch &

* Optical transmission
— OCTAVIA : VS| < 10GbE £#t&EE. 8 Gbps. VDIFfiZ

e Recorder

— OCTADISK(FPGA) : VDIFfs R iR gk (O A E HESRER)

KIVCH G (AE—7%L)
— VSREC(Soft) :VDIFF2 K (LinuxZ 74 L) >Mark5C. 6 B (developed by NAOJ)

— OCTADISK2 (Soft) : VDIFKFZ =X (Linux Z7AJL) . BB & to OCTAVIAXT s for KIIVC
(manufactured by elecs)
« Soft correlator (OCTACOR2)
— GICO3+XXHA7IUr—ay
— AMR. >10F



New observing mode

Recording rate Recorder Correlator | KJJVC | 2beam
(phase-ref)

VERA 1 Gbps OCTADISK  All Mitaka-FX

(KaVA) Soft corr

VERA 4 Gbps(A=B=2G) OCTADISK  80h  Soft corr O Under development
VERA 12 Gbps VSREC 100h  Soft corr O Under development

(test) (A=2G, B=10G)

NRO45 4 Gbps(1Gbps) OCTADISK  50h  Mitaka-FX O
Soft corr

JVN- 2 or 4 Gbps OCTADISK Soft corr O
OCTAVE K5VSI

«c JACIHMTFTEIL: 4GbpsiCfi k. 1GbpsHHDD. 1GbpsAY 7 BB Y —/\—
VIO TR

- BHESE : 8GbpsiREkR. Ll Y 7EREZS. 28X AHDD 4
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H—/\—, PCT—RAHNDELE (Express) . FAN, K4

PCor H—/N\—DIN\NT TYT (AEY, CPU, YT —DER) 1/50

OSETOHOME (V7 ILEA LILER)

OSIKRFFED Y IV T T A2 —ZT b DllfE (CPU) 8h/24h NGy bRIT
OSElH O 70t X0 #illfH 8h/24h

OSEHB M DFEFACPUEEFRAIRELT AR D XN 1/500bs

10F 2 E DT —421kI+ (HDD time out) 1/1000bs

Kernel BUGIZ&5/\0% 77 (HDD Time outF & B IZELF) 1/1000bs
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1 Gbps (2013/4~) 20(Disk) 60 Al (KYN+VERA) B 30%
4(2) Gbps(2013/4~) 54(12) JVN12obs ¢ 30% (100%)
8 Gbps(2012/12~) 22 20%
12 Gbps (2014/3~) 13 0%
1Gbps : Methanol, Orion-KL, GCR, Cont-pair
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Plot file version 53 created 13-DEC-2012 16:44:10

G133.94 R12116AB.MSORT.1

Freq = 6. 6640 GHz, Bw = 8.000 MH Calibrated with CL # 7 and BP # 1 (BP mode 1)
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Mitaka-FX(Hard correlator)

2012/12/19 by MAKRIA

Plot file version 53 created 13-DEC-2012 17:02:32
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JVN-OCTAVE(512MHz) A A*— 4 A ER &R R
$55R (Amp & Phase)

1323+315 IFOL  8446.008 MHZ 13274321 IPOL S446.080 HHZ

M M
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z8 1@ a -1a
48 2@ a -28 MILLIARC SEC

MILLIAREC SEC CEMTER AT RA 13 26 16 51148888 DEC 31 54 ©9. 5139993
CEMTER AT RA 13 29 52.870@8088 DEC 31 54 11.200880 PEAK = 1.BBSTE-B3 J¥ EEAM

PEAK = 1.5218E-83 JY¥-EERM IMHAME= 1327+321.1CLAE1.1

IMHAME= 1329+315.ICLEAL .1
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COMT: SGEA  IFOL 43187 .938 MHZ O024BEGREAS3 . ICLOOL.3

— I I . s I I ]

NS () IV
L Ll Sgr A*, 2 beam. 12Gbps

SERERA R Z—h

2 1 0 -1 -2
Mi1lliArc seconds
Center at RA 17 45 40.03290000 DEC -Z9 00 Z2.157000
Cont peak flux = Z.07Z9E-01 JY/BEAM
Lews = Z2.000E-03 % (-3, 6, 12, 24, 4%, 96, 192,
384, 756)



Verification using VEDA
Imaging

CLEAN map for r13264b—no1 (J0541-05) CLEAN map for s13264b—no1 (JO541-05)

(]

Peak Oln;i;sm 'Eé:o

{Jy/beam) R
Peak Intensity | Peak Intensity
0.539Jy/beam 0.539Jy/beam

Tape > Mitaka-FX Tape > Soft corr

Peak intensity
0.539
(Jy/beam)



Verification using VEDA
Amplitude

amplitude (STSL 774/ £:F—7F, F: Y7 h)

ude (Jy)
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S/N ratio
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Verification using VEDA
SNR (Global Fringe Search)

S/N plot for r13264b—no1 {J0541-05)
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VLBI experiment using simple wide band observing system

(RF direct sampling) without DC and BBC at VERA Mizusawa station

Date 2012/9/6-9

Motivation

Instruments :
. A/D output using 10GbE
— Ant:Mizusawa 10m and 20m Optical fiber, VDIF format
— RX :K-band

2013/12/09-12

Evaluation for observing system

RX output 20-24GHz

Measurement of line profiles of water
vapor with RF direct sampling technique
* Comparing direct measurement and GPS

i
v ] ¥, P
“ -~
3 "- .'/A ‘A = '.-\ X
. e X [ < 8

* Evaluation of phase-referencing
capability to measure residual atm
zenith delay using this system

e —

OCTAD(A/D) input 20-24GHz

A/D converter
* OCTAD : Input 20-24 GHz(20m) OCTADISK2(recorder)

. ADS3000+: Input 0.5-2.5 (10m) Input: 10GbE using Optical fiber
VDIF format
OCTADISK2(PC-Recorder) CPU: Core | 7 3.0GHz

32 Gbps recording using 4 server | Memory: 24 Gbyte
Raid Card: Areca ARC-1882-ix-24

Raid box : STARDOM ST8-U5X2




20-24 GHz RF direct sampling with DBBC
(2013/12/9-12@K;R)
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355
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Epoch 2013/348 06:02:00
Staticn-1: MIZNAOZQOCTAD
Staticn-2: MIZNAOZQOCTAD
Scurce w49
Length 4.000000([sec]
Sampling 1024000000 [sps]
Frequency:  +21.888000 [MHz]
Peak Amp 12767841.020891[ =
Peak Phs —0.000000 [deg]

Peak E‘req;

Rate
SNR

+354.518715[MHz]
+0.000000 [mHz]
7.059501

1 : OCTAD RFF LU > T)LDBBC
Bc248E. 512MHz, W49N, 20m

Phase

Amplitude

0.00400
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2

2

=

Frequency [MHz]
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Epoch 2013/348 06:02:00
Station-— MIZNAOZ20ADS1K
Station-—. MIZNAOZ0ADS1K
Scurce w49
Length H 4.000000 [sec]
Sampling : 1024000000 [sps]
Frequency:  +21.888000 [Miz]
Peak Amp : 72044059.166598[ %
Peak Phs : 0.000000 [deg]
Peak Freq: +43.730576 [MHz]
Rate : +0.000000 [mHz |
SNR 9.912607

X2:ADS1000H 71 (20m BEER VXA T L)
B2 48R, 512MHz. W49N. 20m

Phase

Amplitude

Amplitude
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8.0e403 | 1 Epoch 2013/348 06:02:00

7.0e403 |- . Station-1: MIZNAO20ADS1K

6.00403 | | station-2: MIZNAOZOOCT}ED

L 4 Source H w49

500403 length : 4.000000 [sec]

4.0e+403 - 1 Sampling : 1024000000 [sps]

3.06403 [- 1 Frequency:  +21,888000 [MHz]

200403 |- 1 Peak Amp : 9545.819880[ % ]

1.00403 | ] Peak Phs : 159.083101 [deg]

0.06400 L— H " . . Peak Freq: +354.510674 [MHZ]
’ 04 02 0 02 04 Rate +419.403076 [mHz]

Rate [ Hz | SNR 118.022098

X4:0OCTAD RFAAL4Y+H 7 )LDBBCH A
(20m. 512MHz. W49N)
ADS3000+(10m, 512MHz, W49N)
DBBCH AMREEME# ) I !

: 512 MHz X 4 ch

OCTAD . 20-24 GHz, DBBCHi 71 : 512 MHz X 8 ch, 16 Gbps
ADS3000+ ., 0.5-2.5 GHz

8 Gbps
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Summary
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HILERER (T4 X0 VIMEREES)

« ILEEE
YT — R

« T4 A1k (1Gbps)
14/1 &Y E S E R
(R9)TER. HDD

HEERE)

- V7 4EREE %8 (1Gbps)
REEFRRAENDS
& FFIE P E
(A¢2/—IL.8A LYHKIR)

« 4Gbpsit

& FA Bl gn B B B AR 5
(RUIRT—  T4RIE
RRA/AREE)

1GbpsY/ 7 +4HES -
o 2013/5/3123
AT T
g gHlE—F DF-MODE L [Pl
6 A3EH K-band cont-pair |VERAT r13118a ICRF 4Gbps& Y /ML
6 4:BH K-band cont-pair |VERAT r13124a 3c34 4Gbps& Y /ML
5A48H K-band Maser VERA7 r13068a Orion—-KL 4GbpsdhY [EEH
6 1:BH K-band Maser VERA7 r13097a Orion—-KL 4GbpsdhY [EEH
682:A8 C-band Maser GEO1K r13102b W3 (AR/— L) [2GbpsHY) [FaA
7B3AB8 C-band Maser GEO1K r13151b W3 (AR/— L) [2GbpsHY) [FaA
7H1:A8 Q-band Cont VERA7SIO2 |r13102a SgrA 2Gbpsdph Y [FkIL
7H2:A8 Q-band Maser VERA7SIO2 |r13093b R-AQR 2Gbps7iL [MIN
4GbpsiR ERER Bl
C-band Maser 1Gbps#iL r13108a Mon (JG#REF) | 2Gbps |A[H
MIBRT K-band Maser r13098a G359.138 4Gbps I
NIRRT K-band Maser r13107a G359.301 4Gbps NI
LEEREAIZDINT L
GIEFEE100 1 as. ENDIE]E
SH1 SNR 5%. delay rate AR
. phaseb% AN T— EDLLLEH
E3 =i
VEDATHEHT L LLEX
&2 FITULEH1ER
=k
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L (2-12Gbps) « & 5 5E ER ER Al

e 20124F9A LYURA4A

— TEAEREAICPI /ML) :3-5 epoch
— EEHEER (P ER) :3-5 epoch
:5 epoch
— FEHMERAIY—AA (P 1T#T/7ERR) :2 epoch
— IGAREEA (P AR, EH) :3 epoch
: 7 epoch
— Methanol Maser (VERA+LLIA ., &%k, PI #274) IVN4EZEY :2 epoch
— WMEBXRETY—_4/(LUO, SFPIFA) JVN :1 epoch
— W-Hya(+ %7301 :P1 S H) ., VERAX R FIAHEEY :6 epoch
— EAVN, {miK. ER (518 EC 8% > 1Gbps) : 2epoch
— VERAZ BRIV RERBIFESEY (QSORT ., Ori-kl, $RH1) : #4110 epoch
— GHIHRER:EI (PI FFX) :1epoch

HBEFELY - #HA (50%) SIRIE (90%)



[ 18 (8Gbps) BiKIR Y —A

Purpose:
LI E RIS R T L) B E E T
ET—RLHSHRERRM DT

Data:13/Jan.8 6:00~18:00

Band:K

DFU mode: GEO1K

target: X band(petrov et al.,2012)
(ER;ARTRESE B D )

freq:

DIR2K:21.459-21.971GHz g 256 MHz

WIDE-BAND:21.459-23.507GHz #igiE2GHz

recorder:

‘DIR2K 1Ghps

-OCTADISK 2Gbps + VSRECORDER 6Gbps
total: 5Ghps

[ &5 |
DFUE—FEREIRIZKYBIR1IERMT—27%L
1Gbps. 8Gbps&z # L (7:00~18:00)

KiE: KR, AK, /DER BN (Tsys§9140K)
AiE FHAIERIE TR (Tsys#9600K)

output using 10GbE

—

—r
s

DS 32000+

_ BBC |

5
R\

A/D output using VSI X 4ch

\

»

Input IF 5-7GHz

-
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