Status Report of GSI

Michiko UMEI
(Geospatial Information Authority of Japan; GSI)
31 Jul. 2017

o7 Bk EEER


Presenter
Presentation Notes
Good morning, everyone.
I’m Michiko Umei in Geospatial Information Authority of Japan; GSI.
Today, I’d like to report current status of GSI.



@rief history of VLBI antenna of GSI (1998-) b/ £ 2 RPE

Four stationary VLBI antennas

- Japanese Domestic sessions
scheduled, observed, and
correlated by GSI

- Three stations terminated an

operation by 201> Ishioka 13-n:|m
- Tsukuba 32-m antenna was @ 1{ukuba 32-m
dismantled in 2017. - 4 O

Ishioka 13-m antenna

- In operation since 2015
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<GSIは国内だけで観測をやっていた, 2015年で国内観測は終わった>
GSI introduced four stationary VLBI antennas; Tsukuba 32 m as the main antenna of GSI, Aira, Chichijima, and Shintotsukawa antenna as Japan regional antennas.
Japanese Domestic sessions were carried out using these antennas and these sessions were scheduled, observed, and correlated by GSI ourselves.
Now, we carry out the international observation with only Ishioka 13-m dish.
Today, we will report the close of Tsukuba station and the observational status in Ishioka.


e ERRIBRR

Ssukuba 32-m antenna

Diameter 32 m

Frequency Range S/X/K
SEFD (S/X) 400 Jy / 300 Jy
Slew Rate 3deg/s >
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<つくばアンテナの概要>
Let me explain about the Tsukuba 32-m antenna. 
The table shows the performance of the antenna, showing very good SEFDs and very high slew rate beside large reflector diameter.



peration of Tsukuba o TE R IIERR

e Tsukuba 32-m antenna participated in more than 2,600
sessions for 18 vears.
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<つくばアンテナは18年間観測を継続してきました>
Tsukuba antenna was a main antenna of GSI.
This figure shows the number of observing sessions in which Tsukuba antenna participated.
Tsukuba participated in more than 2600 sessions for 18 years. 


ismantlement of Tsukuba 32-m antenna o TE L Re2EpR

e Date: Jan. — Mar. 2017
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<つくば32mアンテナは解体されました>
This antenna was terminated at the end of 2016 and was dismantled this year.
Main reflector was dismantled for only 3 days.
You can see that the other parts were uplifted by crane, cut into small pieces, and removed. 
Now, the antenna was completely gone like this.


@Ehioka Geodetic Observing Station b/ £ 2 ARPE

-

Observatlon bU|Id|ng
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<石岡局の概要>
This is a photo of Ishioka.
You can see the VLBI antenna on the right side.
This meets the requirement of VGOS.
Equipment for VLBI observation is in the observation building.
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<石岡局の概要>
Not only VLBI but other geodetic techniques are installed in this site.
There is a gravity measurement facility in the building.
GNSS Continuously Operating Reference Stations are also running in the same site.
GSI calls this new geodetic station “Ishioka Geodetic Observing Station”.


Location of Ishioka Geodetic Observing Station® = %=



Presenter
Presentation Notes
<石岡局の場所>
This map shows the location of Ishioka in Japan.
Ishioka station is 17 km away from Tsukuba, so we operate it remotely.


Fhioka Operation Timeline

e ERRIBRR

Year Month Topic Operation
Mar Antenna Complete
2014
Initial test
_ ¥ Broadband test
Feb Operation Start
2015
Broadband test
i
Feb Building Complete
Intemetlon
2016 S/X
Aug VGOS Trials Broadband
Sep
Jan Regular Intensive S/X
2017 Session Start i
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<石岡は今日までS/XとBroadband を切り替えながら観測をやってました>
This is the operation timeline of Ishioka from the beginning.
Antenna was completed in Mar 2014, and started the operation from Feb 2015.
Recent topics are broadband tests in last September and the start of Intensive sessions at the beginning of 2017.


@egacy S/X-band observations

e ERRIBRR

Legacy S/X-band observations compared with GNSS.

The GNSS data are adapted for the comparison by adding the
tie vectors in both sites.
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- VLBI results are consistent with GNSS results. 10
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<石岡局はS/Xの観測を定常的に観測できていて、GNSSと矛盾もありません>
※ Intensive のつくば局の引継ぎについても述べるか？
We performed over 50 regular S/X-band experiments between Ishioka and Tsukuba so far.
This figure shows the comparison of the baseline length between the VLBI and GNSS.
The GNSS data are adapted by adding the tie vectors in both sites for the comparison to VLBI directly.
You can see that the VLBI results are consistent with GNSS results.



%quipment for S/X and broadband
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Recorder

S/X Broadband
Tri-band QRFH
Feed
Down Up-down
Converter Converter Converter
ADS3000+
Sampler
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<S/XとBroad band では観測機器を切り替えます、フィードの」載せ替えもやります>
This shows the equipment for S/X-band and broadband observations.
Our new sampler are still under validation. The preliminary test for S/X-band observation succeeded.


Broadband Experiments b= LA

__Date | Experiment | Frontend | _Backend | Mode | Fringe |

Aug. 6, BB Test with

2016 Kashima QRFH ADS3000+ 8 Msps x 16 ch Yes
Aug 9, BB test with
2016 Hobart, NICT QRFH GALAV(NICT) 2 Gsps x 4 bands Yes
Aug. 11, : 64 Msps x 8 ch :
2016 Trial VGTOO03 QRFH ADS3000+ % 2 pol x (3) band Failed
Aug. 18, Mixed Fringe
2016 with Tsukuba QRFH ADS3000+ 64 Msps x 16 ch Yes
AUG. 23 BB with

9. 23/ Compact QRFH GALAV(NICT) 2 Gsps x 4 bands Yes
2016

Antenna

Aug. 30, . 64 Msps x 8 ch
2016 Trial VGT004 QRFH ADS3000+ x 2 pol x (3) band Yes
Sep. 20, . 64 Msps x 8 ch
2016 Trial VGP0O1 QRFH ADS3000+ x 2 pol x 4 band Yes

We confimmed the broadband equipment worked well. .
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<広帯域の試験観測を実施して、フリンジを検出できました>
This table summarizes the results of broadband tests in last August and September.
We succeeded most of tests, of particular importance is highlighted. one is the test with the collaboration of AOV; NICT and Hobart, and another is IVS VGOS trials.
Although some equipment are still under validation, we confirmed the broadband equipment of Ishioka worked well basically.

This shows the equipment for S/X-band and broadband observations.
The most important thing for Ishioka is taking over the role of Tsukuba as the bese of the Geodetic datum in Japan.
Therefore we have conducted regular S/X-band experiments mainly.
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%peration of Ishioka

« 2017
- Continue legacy S/X-band observations
R1, R4, AOV, T2, APSG and Intensives
- Broadband experiments as well
Ishioka will participate in CONT17 as a VGOS station

 Near future (2018~)

- Ishioka will basically continue S/X, but number of VGOS
sessions will increase gradually.

— Taking over the 18-year history of Tsukuba

— Transit to VGOS keeping pace with overseas stations
13
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This year, Ishioka will conduct legacy S/X-band experiments such as R1, R4, AOV and intensives.
In addition Ishioka is going to participate in the CONT17 as the VGOS station.
As I said before, the most important role of Ishioka is taking over the 18-year history of Tsukuba.
Therefore we will continue the legacy sessions mainly, but the ratio of VGOS will increase gradually by keeping pace with overseas stations in near future, 


E&SI's Involvement in AQV o E R RIEPR

 Involved in almost all AOV sessions so far
» Also assigned as scheduler and correlator

DATE Stations Sked.  Corr.

2015/03/21 AiHblsK1KeKgKmShTsWwYg -Ur UTAS SHAO
04/30 HblsKeKvSyTsVmWwYg GSI GSI
05/17 HbHolsKeKmT6TsWwYg -K1KgPaVm UTAS  GSI
08/26 IsKeKvShTsYg —-HbKbWw SHAO SHAO
09/26 IsKbKeKgTsVmWwYg -HoK1Ur GSlI GSl
12/16 HblsKbKeKmKvTsUrWwYg —Sh SHAO SHAO

2016/02/02 HoK1KeKgKmTsUrYg —-HbSyWw GSI GSI
03/16 HbKbKeKvTsUrVmWwYg UTAS SHAO
05/11 HblsK1KmKvTsUrWw —KeKgYg GSI GSI
07/27 HolsK1KeKgKmPaShT6TsUrWwYg —Hb SHAO SHAO
09/20 HbK1KeKgKmKvShTsUrVmWwYg UTAS  GSI
10/12 HbK1KeKgShTsUrVmWwYg —Is SHAO SHAO

2017/01/16 HbK1KeKgKmKvSyUrVmYg —-ShWw GSI GSI
03/21 HbKeKmKvShUrVmWwyYg UTAS  SHAO
04/11 HblsKeKmKvShUrVmWwYg GSI GSI

14
06/20 HblsKbKeKmKvShT6UrWwYg SHAO SHAO
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<GSIはAOVにoperation, sked., Corr. として参加しています>
We are now actively involved in AOV observing sessions.
Here is the observing schedule for AOV from 2015.
You can see that Tsukuba and Ishioka are participating in almost all sessions.
Also GSI is assigned as schedulers and correlators.
Because we terminated the operation for domestic sessions in 2015, the AOV is a very good opportunity for GSI VLBI group.


%SVS Involvement in AOV o TE R RIERR

Ishioka will be involved in AOV sessions,

» as legacy station

- keeping connection to VGOS stations

e as VGOS station

If you will participate in CONT17 as VGOS station, would you
like to carry out a broadband experiment with us?

15
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<まずはlegacy観測を、加えてVGOS試験もやりたい>
広帯域試験をやっていきたい。タイトルの編集。


Summary o (B R eIERR

e Tsukuba 32-m antenna was dismantled this year.

» Ishioka station has performed international observations

since 2015 and takes over the role of Tsukuba station.

e |[shioka station succeeded in the international VGOS
experiments with two stations in the AOV region (Kashima

and Hobart) last year.

« GSI will be involved in the AQV sessions as both legacy and

VGOS station.

16
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the AOV is a very good opportunity for GSI VLBI group.
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Thank you so much for your kind attention.
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Thank you for 
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" Tsukuba Correlator/Analysis Center
Tsukuba Correlator (1998~) and Analysis Center (2009~)

Using

66 servers, >500 TB storage
10 Gbps network (Maximum)
K5 software Correlator (NICT)
Well Automated System
C5++ for automation analysis
Calc/Solve for final products

Processing

INT2s in every weekend
JADE (Japanese domestic sessions)
Some AQV sessions
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GSI
Tsukuba Correlator Tsukuba 32-m
P rocessing Servers LY
Automated Correlation |:|
— =l
Correlation
manager

| Storage Servers |
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GSI also works in correlation and analysis. The Tsukuba Correlator operates since 1998 when the IVS established, and GSI became an Analysis Center of IVS in 2009 to provide UT1 parameter. 
GSI is now using 66 servers and having more than 500 TB storage. Also the servers are connected to 10 Gbps network to get the data. 
GSI is using K5 software correlator developed by NICT. The software correlator is useful for creating automated system. The figure shows the data processing in Tsukuba correlator. The Tsukuba data is transferred to the correlator automatically. Other station’s data are also corrected on the storage of GSI, and the data are converted to the K5 format parallel in order to handle with by k5 correlator. Then the data are correlated with many processing servers (distributed processing). 
Due to this automation, we can get the results very quickly. Analysis is also automated by using c5++. For the final product we are using Calc/Solve developed by GSFC for checking.
Using these system, GSI is processing Intensive 2 in every weekend by unattended operation. Also we processed Japanese domestic sessions JADEs and recently some AOV sessions.
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Brief History of VLBI antenna of GSI (1996-) b= L2 2RPR

e Four stationary VLBI antennas

- Japanese Domestic sessions Shintotsukawa 3.8-m
”>
- scheduled, observed, and &
837k
correlated by GS| p
996 Km Tsukuba 32-m

e Construction of Ishioka antenna (2014)

« Operations of regional antennas Aira10-m ..L gozo m

were terminated (2015). b0

. Chichijima 10-m
Shintotsukawa (Dec. 2013)

Aira and Chichijima (Mar. 2015)

20
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<GSIは国内だけで観測をやっていた, 2015年で国内観測は終わった>
GSI introduced four stationary VLBI antennas, Tsukuba 32 m as the main antenna, Aira 10 m, Chichijima 10 m, and Shintotsukawa 3.8-m antenna as Japan regional antennas.
However, three antennas except Tsukuba were terminated until 2015.
※ 新十津川だけ2014
Regional なAOVはGSIにとって重要



“GSI's telescopes

 Until March 2015

e ERRIBRR

Tsukuba 32-m + Three Regional Telescopes

« From April 2015
Tsukuba 32-m + Ishioka 13-m

I T T

Diameter
Slew rate
Frequency
Optics
SEFD(S/X)

Operation

32m

3 deg/s

2, 8 GHz
Cassegrain
360/320 Jy
1998-

13 m

12 deg/s
2-14 GHz =
Ring Focus Aira 10-m O
1700/1300 Jy
2014-

Ishioka 13-m
{Tsukuba 32-m

21
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GSI have some telescopes. Until 2015 we had four telescopes, Tsukuba 32-m as main one, and other three regional telescopes, Aira, Chichijima, and Shintotsukawa. But from April 2015, these regional telescopes become out of operation. Instead, we started to operate VGOS compliant telescope in Ishioka. So GSI have now two telescopes.
The table shows the specification of the Tsukuba and Ishioka. Tsukuba has large diameter, so the SEFD is very small. The slew rate is moderate beside its large structure. Ishioka has moderate diameter, but slews very fast, four times faster than Tsukuba.


Brief history of (199-) b= L s pe

e Four stationary VLBI antennas
- Japanese Domestic sessions

scheduled, observed, and

correlated by GSI

Ishioka 13-m
*Tsukuba 32-m

A

- Three stations terminated

operation by 2015

- Tsukuba 32-m antenna was
dismantled in 2017.
 Ishioka 13-m antenna

- operation from 2015
22
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<GSIは国内だけで観測をやっていた, 2015年で国内観測は終わった>
GSI introduced four stationary VLBI antennas, Tsukuba 32 m as the main antenna, Aira 10 m, Chichijima 10 m, and Shintotsukawa 3.8-m antenna as Japan regional antennas.
However, three antennas except Tsukuba were terminated until 2015.
※ 新十津川だけ2014
Regional なAOVはGSIにとって重要



CONT17
 November 28 — December 12
e Three different station networks
— The difference of the network coordinate

— The difference of the data rete
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This is the overview of CONT17
The date is from Nov 28 to Dec 12
Three different networks are planned - Legacy S/X and VLBA and VGOS,
to evaluate the difference of the network coordinate and the data rate.
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<石岡局の場所>
This map shows the location of Ishioka in Japan.
Ishioka station is 17 km away from Tsukuba, so we operate it remotely.


Up-down Converter for Ishioka
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