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Multi-Frequency
Recelving System

Beams from antenna

129652

4Ch Receiver @ Yonsei
43 GHz 22 GHz

mirrors

Beam from the
sub-reflector

Band K

Freg. Range 21.25-23.25 42.11-44.11 85-95

70-80
Trx (K) 30-40 4o-s0Kus) — 80-100

125-142

50-80

Han et al. (2008)



First Light from 22/43/86/129 GHz
Simultaneous Single Dish Observation

22143/ 861129 GHz

4CH UV Coverage
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Fringe Phase

Fringe Amplitude
(Jy)
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By doing Self-calibration again for longer solution interval,
we can get an image at higher frequency



43GHz & 86GHz Visibility Phase referenced by 22GHz
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129GHz Visibility Phase referenced by 22GHz
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129GHz Visibility Phase referenced by 22GHz
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ultifrequency AGN Survey with the KVN

Discovering high-frequency sources & Maximizing the KVN uniqueness

Declination (deg)

VLBA Cal Survey

Beasley et al, 2002

Right Ascension (hours)

KVN Legacy Program



KVN Activities

High Precision Astrometry



KVN and VERA Array [#
(K aVA) KVN & VERA Array Observation Correlation Contact
http://kava.kasi.re.kr Welcome to KaVA

50" 120°

150

KaVA(KVN and VERA Array) is a combined VLBI array with KVN (Korean VLBI Network) and VERA (VLBI Exploration of Radio
Astrometry) operated by Korea Astronomy and Space Science Institute (KASI) and National Astronomical Observatory of Japan (NAOJ)
respectively... More

Upcoming Meetings

30°
0GASAWARA Proposal 2015A : T
Dear Colleagues, Jeju island, Korea
£ o 8th East Asia VLBI Workshop : 2015, Taiwan
T10° - L 20° We invite proposals for the open use
120° 130° 140" 150’ observations of the KaVA, a joint array
of the KVN (Korean VLBI Network)
and the VERA (VLBI exploration of 2014 Previous Meetings

Radio Astrometry). The joint
array ...More




Observational Status

» 2011 : r11361k (2011/12/27) * only KYS solution was obtained

» 2012 : 112271k (2012/09/27) * all solutions were obtained * waiting correlation & analysis
» 2013 : r13088k (2013/03/29), r13140k (2013/05/20), r13251k (2013/09/08), r13313k (2013/11/09)
» 2014 : r14028k (2014/01/28), r14095k (2014/04/05), r14159k (2014/06/08), r14246k (2014/09/03)
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Observational Status

» 2011 : r11361k (2011/12/27) * only KYS solution was obtained

» 2012 :r12271k (2012/09/27) * all solutions were obtained * waiting correlation & analysis
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. Define Pillar Position
. Target Installation

. Optical Survey
. Analysis (GPS & Optical Tie)

Antenna
Position ID

AZ (deq)
EL (deg)
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Leica Instruments
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1st approach: Quasi-optics Injection Method

N
N
@

Phase B-A (deg)

Reference signal frequency : 200 MHz

Comb generator : commercial NLTL(2.4mm connector, spec: <50 GHz)
Quasi-optics injection using DRWH, ellipsoidal mirror & Mylar sheet
Custom designed comb needed for 129 GHz-band power generation

Equalization problem have to be solved

Phase, Remote-Ref

1000 2000 3000 4000 5000 6000 7000
Phase, Remote-Ref

2000 4000 6000 8000 10000 12000 14000 16000
Phase, Remote-Ref

500 1000 1500 2000 2500 3000 3500
Time (seconds)

Double-Ridged Ellipsoidal
W/g Horn mirror

comb

Mylar sheet
& Styrofoam




= 20 gpproach: Digital P-cal Method

Transmission Line injection thru coupling ports using Low-frequency
Phase calibrator, PDRO, and multipliers

Expected to be no big problem comparing to quasi-optics injection method
No component development needed

Quasi-optics components are not calibrated.

Reference
Generator

Digital
Pcal

Recelver Raam

Lantral Raam




1. KVN antenna position
- displacement of KVN antenna position
- In-Variant Point (IVP) measurement

= To monitor accurate KVN antenna positions

2. Atmospheric model calculation
- Wet delay & TEC estimation
= To improve a phase referencing capability & astrometric accuracy

4 Exosphere —— T

400 ko slumde

Thermosphere — g 200kt
HEEE 07|15 XL
Mesosphere ——® 30iw LHAE AYTA ojS

Stratosphere ———— 40k B
Troposphere —_1Cku
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ZTD were obtained from GPS at each KVN site
GPS sampling period ~ 5 min
Example: one PolarCap (1803+784), 24hr

Correlation model of wet delay (line of sight)
— model path = [ZWD(correlator model) + AZWD] / sin(elevation)
— comparison: “true path (from GPS) — model path (from CALC)”

Zenith Wet Delay (2014, DOY=102)

Ulsan V

Tamna

L L b ] 5 ]
0 5 F.
1 Time (UT) L. - Time (UT)



KVN Activities

High Sensitivity



2Gbps (512MHz BW) using Mark5B+

Plot file version 2 created 06-JAN-2014 23:02:57
F14003A-2G.UVDATA.1
Freq = 21.4260 GHz, Bw = 512.000 MH No calibration applied and no bandpass applied
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BLLAC on 3 Jan 2014
Simultaneous recording w/ Mark5B+ & 5B
. 1Gbps(22GHz)+2Gbps(22/43/86/129GHz)

5 0 5

Kilo Channels
Lower frame: Micro Ampl Jy
Vector averaged cross-corr. fn. Baseline: KT



100 MHz 14 GHz
MHz
‘ Digital Digital
L J

- F ? ,— Y., B
N : igital | Stokes
3 > : 1 LQU.V
= - i Hoti Digital
~ Y . . :.. i
- ' - R : Mark5B

> =

Antenna Receiver Room

Two options for

FILAL10G Iocatlons ~ I - Mark35B+

+ current : | “VIS-10GE |
Mark5B : 1Gbps (BW = 256MH2) >: Adapter

Mark5B+ : 2Gbps (BW = 512MHz) L FILA10G _i

| Mark6
(or OctaDisk?2)

« with FILA 10G + Mark6
Mark6 : 8Gbps (BW = 4 x 512MHz) : 2Gbps per each 22/43/86/129 GHz




‘ Digital
Sampler Dq
Sampler ﬂ

~u11enna Receiver Room

* current :
Mark5B 1Gbps (BW = 256MH2)
Mark5B+ : 2Gbps (BW = 512MHz)

« with FILA 10G + Mark6
Mark6 : 8Gbps (BW = 4 x 512MHz) : 2(__ _.pereach 22/43/86/129 GHz




First 4 Gbps Fringes

and Almost 8 Gbps Fringes
Jan Wagner, Min-Gyu Song, Do-Young Byun

— Observations
« 3C84, 3C345, BL Lac, ...

43/86 GHz dual-pol or
22/43/86/129 GHz single-pol

4 IFs x 512 MHz @ 8 Gbps
FILA10G and VOA VSI-to-10GbE
Mark6 with KVVN “burst mode” sw

43100 43150 43200 43250 43300 43350 43400 43450 43500 43550
FREQ MHz

— Fringe detection

DiFX software correlator

4 Gbps no fringes in IF 3 and 4
due to bad spectra

LRiglil il i iy ) 4 Gbps fringes in [F 1 and 2

i e wm G G gme weo Mmoo Single band SNR 40 to 70 in 2 sec

Lower frame: Milli Ampl Jy Top frame: Phas deg
Vector averaged cross-power spectrum Baseline: KU (01) - KY (02)
Timerange: 00/11:18:25 to 00/11:18:38




30 Oct 2014 1510-089 Ulsan—Yonsei

First 4 Gbps Fringes

and Almost 8 Gbps Fringes
Jan Wagner, Min-Gyu Song, Do-Young Byun
fringes fringes
— Observations
« 3C84, 3C345, BL Lac, ...

» 43/86 GHz dual-pol or
22/43/86/129 GHz single-pol

PR AR AR AR AR RARR) . 41Fs x 512 MHz @ 8 Gbps
21500 21700 2190043200 431'1:?:? 4360086600 86800 8700029100 129300 129500 hd FILA1OG and VOA VSI'tO'1OGbE

EQ MHz

Lower frame: Milli Ampl Jy Top frame: Phas de .
Vector averaged crossp-po\(mer sgectrum Baselige: KU (01) - KY (02) o M ark6 W|th KVN ‘@ bu rSt mod e” SW

Timerange: 00/06:50:14 to 00/06:50:21

— Fringe detection
* DiFX software correlator

* 4 Gbps no fringes in IF 3 and 4
due to bad spectra

* 4 Gbps fringes in IF 1 and 2
» Single band SNR 40 to 70 in 2 sec

5 -5
Lag (kilochannels)



VN e-VLBI Test
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Improvement of KVN Network connection in 2014
- 1Gbps = 10Gbps (KYS), 5Gbps (KUS & KTN)
- Now upgrading network switches (available soon!)




KVN Activities

International Collaborations



History & Pldfls '
s 2011 Nov. : K/Q/W QO discussion
s 2014 Jan-Aug : QO design

History & Plans
= 2013 Nov : Manufacture
0 2013 Dec. : Shipping & Installation

2 2014 Sep : Manufacture

© 2014 Oct : Shipping to Yebes = 2014 Sep : Fringe Detection

- o 2014 Dec : Science verification test
= 2015 Jan : K/Q band fringe test ' verincati

K/Q simultaneous fringes of 0J287
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Q-band Visibility Phase Q-band Visibility Phase
No calibration applied
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» K-band fringe phase solutions of OJ287 were applied to calibrate Q-band data
 Visibility phase of Q-band calibrated by K-band shows more stable phase than
raw data although there are high phase rates at MIZ related baselines

» Science demonstration will be made on be half of KaVA science sub-working group
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