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Orbit: .° Phase Link & Data Transmission:
Apogee 25,000 km Downlink . 1 Gbps QPSK @ 37-38 GHz
Perigee 1,000 km 21F x 512/256Msps x 1/2bit

Inclination 31deg Uplinl;. CW @ 40 GHz
Period 7.5 hours

Resolution of 40 p
arcseconds (@ 43 GHz g

2-3 Ground
tracking station
network

Observing bands:
X: 8.0 - 8.8 GHz
K: 20.6 - 22.6 GHz
Q:41.0-45.0 GHz

Generate VLBI

Atray with Ground . . TT&C: S-band with LGA
Radio Telescopes. :




VSOP-2 science keywords el
~Radio galaxies M&SGI’Sr

Quasars

Radio Galaxy 3C296

CCCCCCCC (c) NRAO/AUT 1999

Observe
Astronomical

accretion disks Objects with the

highest resol

Gentrate VLBI
Array with Ground
Radio Telescopes.




9.3 m Ante
accuracy

precision pointing (

Nominal Life Time is 3 years.

Dual pol. @. 8, 22, 43 GHz

Phase-referencing capability
Switching Maneuver
Precise Orbit Determination

1 Gbps Data
- Downlink




ASTRO-G LDR }
(Large Deployable Antenna)
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-focusing system
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ASTRO-G Observing System

e Observation Frequency ADC requirement
Q-band (R) LNA X Q-band: 41 -45 GHz Input :  =»4.44-0,128 GHz
0 K-band: 20.6- 22.6 GHz Rate: 1024 Msps
(37/35GHz) X-band:8.0-8.8 GHz Quantization: 3bit
Jitter : < 1ps
Q-band (L) LNA X — IF Gain flatness: <PP0.5dB(128MHz)
6.6- 8.8 GHz
=
¥y
ADC Input Signal
K-band (R) LNA (X)—{ =
= =>1.1+-0.128 GHz
o) = —QP—~ ADC =] DF |+
o))
K-band (L) LNA X3 Synthesizer MOD = TX-AMP >
N
X-band (R) LNA > Synthesizer
VLBI DATA
Rate: 512/256 Msps
X-band (L) LNA > Bit: 1/2 bit
Channel: 2 ch




ASTRO-G VLBI Link Station High Gain Antenna

Diameter: 80cm

Ground system manufacture based on
common designfinished 1Q of 2009

ASTRO-G

Phase Transfer Uplink
Frequency 40 GHz
No Modulation
TX-Power 100mW

VLBI Data Downlink
Frequency 37-38 GHz

Ground Link Station Bit Rate 1 Gbps
Diameter >10m Modulation QPSK
Over 3 stations TX-Power 25W

Qo 4| |Dotastrace | pata Storage
= —> e , Capacity 4 TB/8 hours
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Phase Comparison




Precision Oribt Determination yacer gefiectors ../
BBM of Corner Cube ”“ (T, &8

Reflectors ASTRO-G
(put on the side of Ka 25.000x1,000km
Link antenna)
Laser Ranging
GPS
Ground Laser Stations 20’ 000km
GPS
Position Accuracy 1,2 GPS Sats @ Apogee.

<10 cm Many GPS Sats @ Perigee



Fast Switching Observation

3deg in 15sec
% Calibrator .. Manoeuvre
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VSOP-2/ ASTRO-G

International Collaborations
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ASTRO-GR7 ¥ 21—l

2000~ 2013
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Radio Quiet Room in JAXA
Compact range system
(September 2008)



ThermallVacuum
Test for a module
Of LDR

(Aug. — Sept. 2008)
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22/43 GHz LNAFHEFAMMICOD B H

Low noise <25K (K) <40K(Q)
High gain > 30dB
Light weight <1009

: High reliability
Qedicated Eadiation Hard >100kRad

Unconditionally Stable

Receivers at 22 and 43 GHz
cryogenically cooled to 30 K.

present status of LNA

<25 K at 22 GHz at EM done
<40 K at 43 GHz at EM done




ASTRO-G 22 GHzLNA BBM
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