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Going to Radio Astronomy

| first worked on the 26-m radio

telescope at Kashima station.
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Multi frequency radio observations

ECS10m
32GHz

CS13m
(18GHz)

The first VLBI experiment in Japan
1977%

Since 1977 | have been
working on VLBI astronomy.




Detection of crustal plate motion

VLBI APPLICATION TO GEODESY

Development of the K3 VLBI Terminal

For the use of a Joint US-Japan Geodetic VLBI Observations,
| developed Japanese VLBI terminal, called the K3.
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Crustal Plate Motion detected

| found systematic changes in the
fringe amplitudes observed on 3C273b
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CORR. AMPLITUDE ( %*E 4 )

Super Luminal Jet Motion was detected.

The change is well fitted to a sinusoidal curve.
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| worked on the 6-m telescope

Kawaguchi

1985.9

Shanghai Baseline

e s e P

Geodetic Solutions on Kashima-

(Repeatabllity of two times experiments_~ ~'v

Tolbhe €

m; g:;iﬁ::?;am t1§esiop?:mb2:.r‘ 12';'.5) Difference Average
Bx (m) [1150194.274.08 [1150194,36+.11 | -0.08  [1150194.31%.07
By (m) |1383291.42%.13 [1383291.41%,12 | +0.01 _ |1383291.42%.09
Bz (m) |-440159.63.09 |-440159.70+,10 | +0.08  |-440159.66%.07
Bl (m) |1852075.1%%.04)|1852075.26%.08)| -0.06  |1852075.22+.03

Accuracy of the baseline length was 4-cm
(Nowadays it is improved to 4-mm)
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First launch of the Myu-5 rocket

Wajima-san, He used to work with SHAO.

Kawaguchi

Kobayashi-san, now he is a vice director of NAOJ. ' B 7

To search for a fine image of AGN

GOING TO SPACE VLBI

BUDGET APPROVED IN 1989
LAUNCHED IN 1997

First space orbiting radio telescope

In 1977.2.17, the
space orbiting
telescope “HALCA”
was launched.

The space VLBI
program was
performed with an
international
collaboration.
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64m Antenna, Usuda Deep Space Center

| was working at the UDSC for HALCA tracking and data
acquisition. It was the largest radio telescope in the
eastern Asia before constructing the Tian-Ma 65m.

Usuda 10m

[ Data reception from HALCA

TX:15. 3GHz
RX:14. 2GHz

Data Rate: 128Mbps
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HALCA Phase Transfer System

15.3 GHz Coherent
| _~tazcHz| Transponder
14.2-GHz Carrier
modulated by data

>The HALCA has no atomlx Data Recorder

frequency standard.

|
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153 GHz ™

Tone

. Carri
> Uplink frequency control il
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for Doppler compensation
C_—| | Phase

!

Atomic Clock

Data receiving in UDSC

Kawaguchi works seriously.
i
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Statistical Analysis of atmospheric
phase fluctuations
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DAS for VLBI

TECHNICAL DEVELOPMENTS

Development of a High Speed ADC

Dr. S. Okumura, she is now a My student, Dr. Kinya Matsumoto, now he is an
professor of the Nihon Woman'’s associate professor of the Tokai University.
University.
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A custom LS| was developed

See this mark.

Simplified Wideband Geodetic VLBI

System
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Experimental Results
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Frequency Conversion

The Heterodyne Technology was established in 1918.

Direct Heterodyne Heterodyne Direct
(+Analog) ' (+Digital) Digital

= =)

Amplifier Amplifier Amplifier

1
j Mixer, LO Mixer, LO

Semiconductor InP HBT
Direct Vacuum Tube Amp.  Amplifier Full Digital
Detection  (1906) (1947) Receiver
(1887) Heterodyne Detection  Digital Processing  (20077)
(1918) (1970 ~)

Real time VLBI

[EEE]

e Optical fiber
USEBB=1, COUNTP=23393591,2400213 connected real-

5
APTU=-1,8700e-04,-2,5800e-08,9,2344e-13 .
DELT_T=0,0000e+00,0,0000e+00
IR0 T S 1.2 time VLB was

=3217618856, 4234937156, 15 . .

0.005 r PEAK=175,3,8838e-04, SNR=3,80287 first realized in

the world.
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A fixed direction interferometer

* A parking position of a large telescope is a little bit
adjusted from their rest direction.

¢ While they are at the rest, | made real-time correlation
between them. Efficient use of their telescope time!

Tsukuba 34m
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3C84 passed through an VLB
Interferometer
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A fringe detected at the center of a

correlation window
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One second later
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VERA

TO VLBI ASTROMETRY
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VERA constructed in 2000/2001

Yirl MAREE

VERA Mizusawa Station
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Annual Parallax measured for ORION

Measured parallax

o n:2.1 +/-0.1 mas
g 8 Distance
= D:440 +/- 20 pc
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Shanghai Observatory

SHESHAN CAMPUS
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Sheshan Campus
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Geometry around Sheshan

.. Sheshan
Dowln Town: /

Sheshan %
- Campus

Sheshan Campus
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Sheshan Campus

Main Building

Sheshan Campus

Research Building B

2014/6/4

22



Sheshan Campus

Dormitory

Sheshan Campus

Dining Hall
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65-m View from Campus

Electric Motor Cycle

2014/6/4
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Tian Ma 65m (KX E65m)

Feed Horns of 656m
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C-band Cooled Receiver

S/X band cooled receiver
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Holography Receiver

Holography Reference Antenna

1.8-m Dia. Antenna for receiving AsiaSat4
Az=180deg, EI=52deg
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Absorber on a pannel

Measured Surface Error

0.32 mMm rms
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Actuators for Active Surface

Actuator Motion

The maximum stroke is
11 mm for a horizon-to-
horizon observation.
The life of an actuator is
1550 meter, so that we
can expect 100 years or
longer life on an active
surface control.

2014/6/4

30



DBBC in the CDAS

usB
[ DFB|
IF

signal | ADC [ Mixer

j | DFB |~
LSB
128MHz DDS

Freg. Ref.

—— To Mark5b

VSIH Generator

ADC: Analog¥to¥Digital Converter

DDS: Direct Digital Synthesizer

DF: Digital Filter Bank

VSIH: VLBI Standard Interface on Hardware

Is the ADC on the DBBC is the same as that on DIBAS?
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(1)
X(nf= 4D > TU |—y(n) |= [x(n}=TU > 4D |—y(n)

=L U ED MR ITHSES
(2)

x(n)={ 4D > G(z) —y(n) = x(n}—G(z*) = VD —y(n)

(3)

x(n}—= G(z) > PU |—y(n) |= | x(n}— TU —G(z¥) —y(n)

My Works in Shanghai

* Holographic surface measurements in
different elevation angles

e Actuator life estimation and strategy of active
surface control

e 22/43-GHz receivers on 65m

» Digital data processings and the mathematical
proof on ‘Noble Identity’
— Digital filtering then down sampling
— Down sampling then filtering
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Sight Seeing

Classical houses looked sunk under water
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