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Multi-Frequency Receiving System

« Simultaneous Multi-frequency Observation
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KVN Multi-Frequency
Observations

Largest number of New detections Ever! (on-going)

« ~574 AGNs(>80%) @ 43GHz

~428 AGNs(>60%) @ 86GHz . :
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~281 AGNs(>50%) @ 130GHz .
- ~80 high-z AGNs (z = 2.5-6.5)
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Multi-Frequency Polarimetry

- AGN jet structure and magnetic fields
from M/F Rotation Measure

Demonstration on the performance of
simultaneous M/F

- Tropospheric / lonospheric phase calibration
. ldeal system for mm-VLBI observation
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MASK: Multi-Frequency AGN Survey with KVN
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KVN Operation Status

VLBI > 3500h/yr (+ SD 500-1000 h/yr/site)
* KVN Only : 2500h

« KaVA (KVN and VERA Array) : 1000h

« EAVN/EVN/GMVA/Sejong > 300h

KVN Key Science Projects : 1000h/yr
* Evolved Star(1) & AGN (2)

KaVA Large Programs : 500h/yr

« AGN, Star formation, Evolved stars, Galactic
astrometry

Global Common Use : 1000h/yr
« KVN(500h/yr) + KaVA/EAVN (500h/yr)

Proposals status

« 2018B: KVN(16), EAVN (14)
« 2019A: KVN (12), EAVN (19)
« 2019B: KVN (8), EAVN (24)

Total 122 refereed papers using KVN
(from 2013)

« Toal 95 SCI papers (14 SCI papers/yr)

KVN2&2& 83 (2014-2018)

Single Dish VLBI VLBl KaVA VLBI(Test,
(Normal) (Large) (+SWG) EVN, EAVN,
etc)

* 2014 = 2015 w2016
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KVN Operation Statistics 2018B/2019A

Total
# of Obs |Time Alloc ACtu?I Ob Suc.:cess W/ Cancel Fail
s Time minor err
ated
2019A 246 2010 1866 232 8 6
2018B 231 2030 1924 218 11 2
2018B Error counts KTN KUS KYS | Sum
Antenna control failures 47 41 8 96 'I'Q-O'Il E'l H:‘EI' 20188/2019A( T)
Problems with recorder 8 17 25 50 | g
Severe weather condition 28 22 20 70 :{5] W20188 H2019A
Other problems 58 54 37 146 | 35
Sum 138 134 90 | 362 ig
2019A Error counts KTN KUS KYS | Sum | 2o
Antenna control failures 4 1 2 7 1{5]
Problems with recorder 6 7 4 17 5
Severe weather condition 36 26 27 89 @ |
Antenna Rocorder Weather Antenna Rocorder Weather| Antenna Rocorder Weather
Other Problems 25 22 37 84
KTN KUS KYS
Sum 71 56 70 197




KVN System Upgrade Plan

| ezmayuE ]-




KVN System Upgrade: Receiver

« Upgrade current Rx by replacing narrow band components
~ LNA, Feed Horn, Polarizer, tunable LO etc

 |nstantaneous Bandwidth = 8GHz

KVN Receiver  Freq. (old) Freq. (new)  Trx (new) Installation

Completed in 18
(all KVN stations)

KYS ("19 Sep)

Q-band 42.10 - 4410 35 - 50 < 50 KUS ('20)
KTN (20 or '21)

KYS ("19 Sep)
85 - 95 85 - 116 < 80 KUS (done, '18)
KTN (‘20)

K-band 21.24 - 23.25 18 - 26 < 40

125 - 142 125 - 172 < 60 23 ~




KVN System Upgrade: (old) DAS

Antenna Receiver Room

Digital
E/O

Digital
O/E

4 VSI Inputs

Fila10G

Mark6




KVN System Upgrade: (new!) DAS

7= AAH

antenna receiver room «---;--- » observing building
Digital E/O Digital O/E

Spectro
meter

— Mark5B

IF:8-10GHz 4X1Gsps

—  filal0g +10GbE (4 x 2Gbps )

Iieal OCTAD
> ‘ < FPGA >
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4 x 10GbE LAl

Spectro

10G Switch
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Bandwidth
(MHz)

Max Data
Rate (Gbps)

Max Num of
Channels

4 ADC (4 x 16Gsps) .
Input Freq. 8 - 16GHz
Digital Down Conversioni\
Digital Filtering

4 x 10GbE output
VDIF format

KTN

KVN 4-Frequency Full Polarization

e L

(DAS (4 CH)+ OCTAD (4 CH) or
OCTAD (8 CH) with Mark6 E
- W
22 R/L 43R/ 86 R/L 129 R/L ([0 e
Data rate: 1, 2, 4, 8, 16, 32 Gbps r
e PR - et

Mark 6

Max 16Gbps recording
4 disk modules with

8 HDDs each

4 10GbE input




16Gbps Fringes with 32Gbps mode

KYS-KUS with 22/86GHz Dual-Pol (f18324 & f18362)

f18362 fringe test
32Gbps setup in simultaneous K/W observation —> W-band fringes (16Gbps) detected!

512 MHz x 8 Channels x 2 Pols 1024 MHz x 4 Channels x 2 Pols 2048 MHz x 2 Channels x 2 Pols

i > | q2802 5 | - o .G
. Signal Chain: K/W-band Rx (2 Pol) —> OCTAD —> 10G switch —> Mark6 (2EA)

. 2048 channels / IF
. Partial fringe detection at K-band Pol data (f18324)



- The accuracy of KVN antenna positions are much

KVN Antenna Position Updates

based on KaVA K-band geodesy
- Daily antenna positions of KVN is available
- Great advantage for VLBI astrometry/geodesy
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Example: Daily IVP of KVN Yonsei radio telescope (2015. 1. 1 ~ 2020.12.31)

®0 @

P015/01/01
2015/01/02
2015/01/03
2015/01/04
2015/01/05
2015/01/06
2015/01/07
2015/01/08
2015/01/09
2015/01/10
2015/01/11
2015/01/12
2015/01/13
2015/01/14
2015/01/15

| kvnyonse.xyz14

1 57023 -3042280.9740
2 57024 -3042280.9740
3 57025 -3042280.9740
4 57026 -3042280.9741
5 57027 -3042280.9741
6 57028 -3042280.9741
7 57029 -3042280.9741
8 57030 -3042280.9742
9 57031 -3042280.9742
10 57032 -3042280.9742
11 57033 -3042280.9742
12 57034 -3042280.9743
13 57035 -3042280.9743
14 57036 -3042280.9743
15 57037 -3042280.9743

4045902.6891
4045902.6891
4045902.6891
4045902.6890
4045902.6890
4045902.6890
4045902.6890
4045902.6890
4045902.6890
4045902.6890
4045902.6890
4045902.6890
4045902.6890
4045902.6889
4045902.6889

a2/
3867374.3521 2020712718
3867374.3521 2020/12/19
3867374-3521 2020/12/29
3867374.3520 2020712721
3867374.3520 2020712722
3867374-3520 2020/12/23
3867374.3520 2020712725
3867374.3520 2020712726
3867374-3519 2620/12/27
3867374-3519 2020/12/28
3867374.3519 2020712729
3867374.3519 2020712730

3867374.3519 2020/12/31
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59201 -3042281.0315 4045902.6671 3867374.3144
59202 -3042281.0315 4@45902.6671 3867374.3144
59203 -3042281.08315 4@45902.6671 3867374.3144
59204 -3042281.0315 4@45902.6671 3867374.3144
59205 -3042281.0316 4045902.6671 3867374.3144
59206 -3042281.0316 4045902.6671 3867374.3144
59207 -3042281.0316 4@45902.6670 3867374.3143
59208 -3042281.0317 4@045902.6670 3867374.3143
59209 -3042281.0317 4@045902.6670 3867374.3143
59210 -3042281.0317 4@045902.6670 3867374.3143
59211 -3042281.0317 4@45902.6670 3867374.3143
59212 -3042281.0318 4045902.6670 3867374.3143
59213 -3042281.0318 4045902.6670 3867374.3142
59214 -3042281.0318 4045902.6670 3867374.3142



“Web-based” Operation
KVN / EAVN

External users

AOC operator

[ Internal users

Motice & MNews

- workshop

- Science Highlights
- Publications
Proposal

Schedule

Feedback

User support

Status Report

Pl
I
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I
SMS server :
: KVN data Archive
Mail server : mangement
|
sl + Observation data
Migration
+ Each station log
Migration
+ Search
observation
+ Search
correlation
________ e
I
Yonsei KVN Monitoring / Log :
|
I
Ulsan KVN Data Server I
Weather Station :
Pointing File Server |
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I
- 4
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Proposal Correlation
* Proposal » Correlation
Announcement Schedule
« Proposal * Correlation status
acceptance and history
* Proposal approval management

* Proposal Change

Management

U

Schedule

Correlation result
verification and
distribution
management

+ Observation
schedule
management

« Observation history
management

{

QObservation data
transmission

J

Ready for observation

« QObservation code
management

+ Ve file
management

« Observation
requirements

= correlation

Observation data
transfer status
monitoring

Disk pack shipping
and receipt status

i)

feedback

requirements

Observation status
maonitering
Observation status
& comment
recording
recording Log file
from each site

Resource

management

Base information
master code

Master code
maangement
observation

target source
management

Homepage
Contents

Notice board
Meeting board
Colloquium
board

Event

Equipment

Maintenance
Menitoring leg
Failure and
notification
management

Operator

Operator work
schedule
management




Notice to Users ST Han

bedaliston dep iR
120GHz 86 GHz 43 GHz 22 GHz

Mirrors
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* Filters
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(S. T. Han & D. Y. Byun)

Compact Triple-band Receiver (CTR)
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» Pointing offset among 3 channels : less than 3 arcsec to conduct simultaneous observations
» Aperture efficiencies : Obtained as much as we could (K- : 68 %, Q-: 66 %, W-band : 50%)

» Receiver noise temperatures : Not bad, but have to be improved (OMT, Polarizer and LNA)

\J

** CTR s tailorable for use in telescopes with a small receiver cabin.

< Ultimately this concept may lead to development of much more compact
multi-frequency receiver systems for mm-wave and sub-mm radio telescopes



KVN (K/Q/W/D)
VERA (K/Q)
Sejong (K/Q/W)

E-KVN
K/Q/W/D+230GHz)

Simultaneous Multi-Freq. VLBI System in Globe

“Standard
System” }
in mm-VLBI}

Tianma 65m =
(China, K O)

e — g,
o

Metsahovi 14m

(Finland, K/Q/W)

. VLBA MK 25m
(USA, K/Q/W

ATCA 22m x5
(Australia, Q/W)




Radio Astronomy Division Home LOGIN as : thjung@kasi.re.kr  AOC | Arch | Profile | Logout |

KVN Online Archive

Sl e

KVN Data Archive at KASI

(in progress)

Exp_code: s18itj02a Search
Exp code Obs Date Season Title Frequency Band
518tj02a 2018-05-24 MASK 2018A #24-50UR-16 Source Name: Search

Source Position(J2000)

Oboarvation Bata: B Right Ascension: hour | 0 $  minute| 0 #  second| 0
Declination:  degree| 0 s minute | 0 % second| D
Polarization: “LHCP CRHCP  [“Dual
Search

Frequency Band: (1S2GHz [(XBGHz [K22GHz [ Q43GHz [ WBBGHz [(D129GHz

Bandwidth: _64AMHz  [T1128MHz “256MHz  512MHz  (11GHz  [2GHz

KVN (Korean VLBI Network)

i — e — A ———

- KVN observation database since 2013

. All types of KVN observations (incl. normal, system test)
. Various options for data search (src/date/freq/position)
- Download link

. Calibrated (pipeline processed) data (after 2019 mid)

. Developer: Jae Sik Shin
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