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GALA-V Project Overview

Frequency comparison by using Transportable Broadband telescopes
= VLBI Sensitivity :\VVLBI Sensitivity=« D;D,VBT
B: 32MHz — 1024MHz (32 times)
mRadio Frequency : 3-14 GHz

W Data Acquisition : 4 band (1024 MHz width)

B Nominal Freq. Array: Fc=4.0GHz, 5.6GHz, 10.4GHz, 13.6GHz
W Effective Bandwidth : 3.8GHz (10 times more than Conventional)
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« Components of the GALA-V System
s LB/ —F —KIR
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VDIF Stream \
Broadband Feed for ‘ RF-Direct Recordin ‘ Correlation Broadband MK3DB
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Broadband VLBI Experiments




b NINJA Feed
P2 For Marble

MIJ (Tsukuba) ~ GSI(Ishioka)
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Data Acquisition System

300k=-174 dBm/Hz
-74dBm/10GHz

We have to be careful to compromise (1)avoiding saturation of system
and (2) increase of noise figure, as discussed by Chris(2012) .

Broadband Antenna
Gain=20dB .54dBm/10GHz

Linear Polarization

N

Observation Room 0.1-1.5GHz

8-16GHz

RF-Direct Sampling
4ch x 2Gbps = 8Gbps/unit
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As close as Zero Redundancy
Frequency allocation
fs

Fine Delay Resolution
Without Ambiguity

Direct Sampling

\\\\\ 3 BW léZ4MHz o
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Advantages of RF-Direct Sampling Technique

possible Pcal-free system
Advantages of Direct sampling

q"- l’ 1. Simple and less system components.

VGOS PoC Direct Sampling 2. Stable inter-band phase relation
0
System Without Pcal => (Pcal,Dcal free)
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’ 32MHz x n

1GHz x 4ch




Full Bandwidth Synthesis #]1-# (b-146GHz)

Cross Spectrum

CROSS SPECTRUM (AMPLITUDE)
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Delay Behavior Broadband Group Delay (3.2-12.6GHz
Kashima34 — Ishioka 13m / :

Exp. on 14 Aug.2015,
Freq. array=(Lower Edge=3.2, 4.8, 8.8, 11.6GHz)
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‘Small — Small’ Baseline

® Closure delay (B & E L) relation used for ‘small-small’ baseline.

T1(t1) = T23(t1)-T13(t1) —T13(¢1)712

® Advantage:
® L EXENRE - ’Eﬁ%*‘d\é L)
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® Disadvantage:
® Limited Sensitivity,
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Delay Precision

Broadband(small-small)
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CALC/SOLVE Residual

WRMS Delay Residual ~ 16ps

$16NOV25WA <2> KASHIM34/MARBLE1 Postfit residuals wrms= 15 6 ps
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CALC/SO LVE ReSiduaI T21(81) = T23(t1)-T21 (1) —T21(81) 723

0O:Kashim34

WRMS Delay Residual ~ 15 psec
A:MARBLE1 NMIJ 1.6m

$16NOV25WB <2> MARBLE1/MARBLE2 Postﬁt resuduols wrms= 14- 2 ps B MARBLE2 NICT 2. 4m
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Position Solution of MBL1-MBL2
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Clock Comparison via VLBI and GPS-ppp
2016Nov25 UTC(NICT) - UTC(NMIJ)
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EVGA meeting #g45: BRAND Project

e B DILEEE LT 0 4 FBRAND(BRoadbAND)
EVN

o Leader:Gino Tuccari({3') 7INAF). Walter Alef(kF 1Y
Maxplank)

* Freq.: 1.5 GHz — 15GHz

 Motivation:Fast freq. switch@EVN, AR KNILAL T v
A, Faraday Rotation, Pulsar

e Technique: B Y TYT . TORILITLILE

DYQSA
»  »Band: 2-14 GHz

¢ »Dual circular
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Fig. 4 The proposed mechanical arrangement of the 4.00-
12.25 GHz hom for the 20-m telescope.
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e Xu H Ming(SHAQ), Anderson M. James(GFZ2):
* Ming H Xu, et al.(2016) AJ, 152, (5), id. 151, p.11
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* WRT

l_ép =ll_€p0 +6_9>

v, = | 1(13,/1)exp{—27 iB - k }dn
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2REBRRDIGE

e P.Charlot(1990) AJ 99(4)pp.1309-1326
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Phase [deg.]

Phase [deg.]

ESfiVi

S2/S1=(1,0.5,0.1) for B=100km

HHFER100km
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Freq. [GHz]

S2/S1=(1,0.5,0.1) for B=6000km

- H#56000km
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Thank you for Attention
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