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KVN and KaVA(KVN and VERA Array)

KVN &5z

_KVNYonsei S e VERA (VLBI Exploration of Radio Astrometry)
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Multi-Frequency Receiving System of KVN

« Simultaneous Multi-frequency Observation
- @ 22/43/86/129GHz (Aperture Efficiencies: 60 — 30%)

« Dual Pol: LCP & RCP

— Simultaneous 2 freq bands w/ full stokes

129 GHz - 43 GHz 22 GHz

mirrors

LowPass
. _Filters

._ Beam from the
Receiver plate sub-reflector




Operation Summary in 15B & 16A

- VLBI : ~3500h /yr
- KSP from 15A
- KaVA L/P from 15B

. Single-Dish
- KSP SD ~ 1000h/yr

- EVN associated member

. 22/43GHz
- RadioAstron

- GMVA member : 86GHz
- EAVN : Test Observations

(8/22GHz)
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- KVN Common Use

- KaVA Common Use 15

Common Use Proposals

13 m KVN Submitted m Accepted

- Global Open from 15B
- ~600 h/yr

- 1Gbps recording mode (256MHz BW) 6 " “ II -

2013B 2014A 2014B 2015A 2015B 2016A 2016B

12 -

m KaVA Submtted m Accepted

- Global Open from 16A 1

- ~500 h/yr 9

- KVN Multifrequency + VERA Single Beam 6 L

- 1Gbps recording mode (256 MHz BW) ; . II
0 - . .

2014A 2014B 2015A 2015B 2016A 2016B




Publications

2015 225
18 papers (9 VLBI) 18

11 in JKAS Special Issue 13.5

m VLBI

9 mS/D
~2016.6 45
- 3 VLBI among 11 0 IIII . N

2010 2011 2012 2013 2014 2015 2016.6

3 New KaVA papers in 2015 & 16
Wx PSC Image (Yun+ 16) from KaVA Evolved Star WG
PaGANIl (Oh+ 15), HFP (Jeong + 16) from KaVA Common Use



(Rioja et al. AJ 2015)

KVN SFPR Demonstration using Polar Cap samples
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SFPR analysis — 132 GHz with 43GHz: 1842+681 (ref 11° away)
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Relative Declingtion {mas)

Relative Declingtion {mas)
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* [mages for 8 among 12 faint sources failed in conventional method.

Clean LL map. Array: KKK
1156+285 at 129,332 GHz 2013 Nov 20

129GHz Images using FPT

 FPT Results of IMOGABA ( Algaba+ JKAS 2015

Clean LL map. Array: KEK
12224216 at 129,332 GHz 2013 Mov 20

Clenn LL map. Array: KKK

Relative Declination {mas)
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Relative Declingtion {mas)

1308+326 at 122,332 GHz 2013 Nov 20
T

2 1 a =1
Right Ascension {mas)
Mop canter Ri: 11 59 J1.B20. Dec: +2% 14 43.800 {2000.0)
Map peak: 0,416 Jy/baam
Conteurs: 0.00318 Jy/beam = (1 2 4 B 18 32 64)
Beam FWHM: 1.21 x 0444 (mas) at 75.6°

Clean L1 map. Areay: KkKK
0735+178 at 129.332 GHz 2013 Nov 20

—2

4 1 o =1
Right A4scension {mas)

Map center: FA 12 24 54458 Dec +21 22 46.329 (2000.0)
Map pank: 3312 Jy/beam

Contaurs: 0.0151 Jy/beam = {1 2 4 8 16 )

Bearn FAHM: 0.946 x 0.495 (mas) at —B1.1%

Clean LL map. Array: KKK
0836+710 at 129.332 GHz 2013 Nov 20
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2 1 a -1
Right Ascensicn (maos)

Map conter: Ré: 13 10 72680, Dec: +32 20 43.700 (2000.0)
Map peak: 0,246 Jy/beam

Cortours: 0.0188 Jy/beam = (1 2 4 B )

Baam FWHM: 1.19 = 0507 (mas) at 78.7"

Clean LL map, Array: KEK
1127-145 at 129.332 GHz 2013 Nov 20
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Relotive Declination (maos)

Felotive Declination  {mas)

2 1 1] -1
Right Ascension (maz)
Mop certer: Ra: 07 38 O7.394, Dec: +17 42 18.908 (3000.0)
Maop peak: 0.333 Jy/beam
Contours: 0.02B4 Jy/bearn « (1 2 4 8 )
Beam FWHM: 1,19 = 0.45 (mas) ot —56°

-2

2 1 ] -1
Right Azscensian  {mas)
Mop center: Fod: 08 41 24.365, Dec: +70 53 42173 (2000.0)
Map peale 0394 Jy/beam
Cortours: 0.008 Jy/beam « (12 4 8 15 32 )
Bearn PWHM: 1.12 x 0.B53 (mas) ot —36.5°

-2

2 1 a =1
Right Azcension (mos)
MWap carter: RA: 11 30 OT.053, Dec: —14 49 27388 (2000.0)
Map peak: D.371 Jy,/beam
Corbours: 00815 Jy/beam = (1 2 4 )
Beam FWHME: 1.57 » D608 (mas) ot 860.7°

Relative Declination (mas)

Clean LL map. Array: KKK
18114343 at 122.332 GHz 2013 Mov 20

Clean LL map. Array KKK
3C446 at 128.332 GHz 2013 Nov 2

Relatlve Declingtiat  (rmas)

Relative Declination  (mas}
o
T

Clean LL map. Array: EHE

SCHE at 128,332 CHz 2013 Mow

20

CLEAN map @ 129 GHz
Peak= 284 mJy/beam
rms= ~ 1 mlJy/beam




KVN Pipeline (Parseltongue)

- Jeffrey A. Hodgson +, (JKAS submitted)

New Postdoc in KVN
Parseltongue : Python Interface to AIPS
Basic Calibrations + FPT
(FITLD, ACCOR, APCAL, FRING) + FPT
|dentical results with manually analyzed data of IMOGABA
Not yet include imaging & spectral line analysis
Extend to KaVA, GMVA, etc



8Gbps (512MHz x 4 IF) Operation

Mark6 recorder (+ Fila10G)

11 experiments (~90h) from March

Better Sensitivity & Delay Solution from 8Gbps data

Fiod fe veraion 8 craabed O8-JUN-201E 1 0:0045

Pilot file version 2 created 09-JUN-2016 10:05:09
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MilliArc seconds

Image of 8Gbps mode data

. Same spot distribution but different flux (~0.6)
. 29 SiO v=0, J=1-0 maser in 8Gbps mode
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Aperture Efficiency of Ulsan Antenna

Low Aeff at Ulsan
- 46/ 24% @ 86/ 129GHz
- Weird Beam Pattern

Max Gain at low elevation

60 80 1ﬁU 120 140 160 180 200

Panel Re-Alignment (Feb 18-20)
Photogrammetric Measurements

- 55/45% @ 86/ 129GHz
Improved Beam Pattern

Plan
- Tamna in Autumn 2016
- Yonsei in Feb/March 2017




Sejong Geodesy Station

22-m Diameter
Frequency : 2/8/22/43GHz
Location: ~20km North from Daejeon

Baselines between SJ-KVN op s
120 2P dw
N Afﬁf\*\ﬁj/D' OChuncCt)meSo(:kaho
US 305 - 358 206 TR n0 T8 Ganoneuno
M?i.* Vo g Wors A\
TN 477 305 - 367 W T \
"_.;. H:M = OAndong
SJ 120 206 367 - e (

S 3 L
A ffl ,‘C‘L regu’’/
e

Recorder : K6 + Mark6
22/43 Simultaneous Quasi-Optics

Trx : 50K / 80K @ K/Q L o gl
Aeff : 59% / 53% @ K/Q *ﬁ‘ffflégzif e

s 1E100%




Image between Sejong and KVN @ 43 GHz
- 30273B

« KVN « KVN-Sejong
— P: 8.01Jy/bm — P: 7.73Jy/bm
— rms: 0.04 Jy/bm (DR: 196) — rms:0.02 Jy/bm (DR: 485)
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Result : imaging @ 43 GHz

BX-CAM

KVN only
D/R ~ 85

FLot file version 2 created 10-NOV-2013 15:30:-3%
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PLot file version 2 created 10-NOV-2013 13:30:37
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Cont peak flux = 1.6117E+01 JY/BEAM
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